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PREFACE. 


Encyclopfvdia Britannica differed considerably from every work ofttkc 
lund .l)y which it w'as preceded, it riTay be useful, briefly to notice the more import- 
ant of those works, before giving any account of that Encyclo})a!dia and the im- 
provements it has successively received, or of this Supplement to its later editions. 

f" 

Tliough the term Kncyclopa'diii is of Grecian origin, the works to which it has 
been applied belong all to the modern world. Pliny’s Natural History has been 
sometimes calJetl the Encyclopicdia of the Ancients ; and he tells us himself, in 


his jireface, that it embraces all that the Greeks included under that term ; hut 
it is only in the compass and variety of its contents that it can be said to resemble 
the modern Encyclopiedias. Its method is that of a work chiefly descriptive.} 
it being no j>art of the author’s plan to examine and classify the objects of inquiry 
according to their scientific, relations ; or to point out the place they ought to hold in 
the Circle of Knowledge. The object which the compilers of the first Encyclops'dias 
proposed to tliemsclvcs, was, to reduce every thing comprehended within that Circle 
to h systematic form ; and their W'orks accordingly consisted of a series of Systems, 
.intended to exhibit an orderly Digest of all, or of some of the most important 
l^eranclies of Knowledge and Art. Such seems to have been the object of 

yvorks, published under the title of Encyclopu'dias, during the latter half 
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sixtccntli, and first half of tho seventebnih 


for any earlier exemplars/ it must be amongu'thf-; 

;i;W Arahiau writers of the middle ages. One of the rap^i^^killifateif 
Alfarahius, the great ornament of the School of Bagdad in thei.' tenth 
is inehtioned as the author of an Encyclopaidie, seemingly of tliis deM^I 
The only notice of it that has yet appeared, is that given by Casiri, in his curiotii 
valuable account of the works of the Arabian authors, preserved in manuscript in, t 
library of the Escurial at Madrid. He dfe^cribes it as a treatise, “ ubi Scientiar^ 
Artimnque liberaliuin Synopsis omirrit, una eum accurata et pcrspicua iet^mi OiO* 
tia, definitioue, divisionc, metliodo mentioning, at the same time, that it i$ iii^ 
scribed with the title of Encyclopajdia.i 



The most noted and valuable of the early Encyclopiudias “ was that of Jolin 
ry ^Alsfedius, a Professor of Philosophy and Calvinistic Divinity, first 'at'/^i^| 
.;^m in the county of Nassau, afterwards at Weissembourg in Transylvaniaj a^|[ 
is said to have been the author of about sixty other works, though he died at'tlii^' ^ 
of fifty, in 1038.5 His Encycloptedia, by which alone his name, is rememb^- 
ed, appeared in 1G30, in two large folio volumes. A smaller and less com- 
prehensive work of the same kind, published by him ten years before, serf* 
ed as the groundwork of this more extensive undertaking ; in which he pro- 
fessedly aimed at the formation of a complete Encyclopiedia. ‘ It consists of 
thirty-five books, of which the first four arc introductory ; containing an explana- 
tion of the nature anJ retpiisites of the various studies which form the subjects of 
the rest. Then follow successively, six hooks on Philology ; ten on speculative, an<l 
four on practical Philosophy ; throe on Theology, .furisprudence, and Medicine,; 
three mi *lic meehanical Arts ; aid live on Histoi-y, Chronology, and Miscellane- 
ous subjects. This work continued to be held in considerable estimation, till the 
close of that century, "Leibnitz mentions it, in the early part of the 


^ Casiri, Bihliothecfi Arabico^Ili&pana Emtr 'ialcnsisf L p. 189. 

* I'or a list. set* the Bihltoikcca ItenlU Philosophica uf Lipenius^ T. 1. 

* Nicerori, Mnumrc.^ efes //« «*.•?? f;.v ilhisfrcs, T. XLL p, 300 . 

* His own (U lindi' n of sudi a ^vo^k as fulJows: — “ Encyclop*r:t!ia cst systema 


iXiRtum, quibus? ’ od, lioinine digdw* iiieihodo certa explicontur/’ Encycloj>, T. I. p. 
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’?RS|^C£. 

^ ^ however, with 4ti"l^dst wis(h,''that soni? of the.’' 

and improving it, or in fonning anotlior 

Si -SF. loffii^ vhHis observe that he had reacted much on 

^^^ttire of uiidcrtaking } and that he considered an Encyclopajd«i 'as a 

“^^ics of puhficatioh calculated to be eminently useful to mankind,' ' 

^Afl;er whiiit W been siftid of the ew^y Enbydopasdias, it is scarcely necessai^ to 
^etve, , thet thougli t^^ term Encyclopedia is now familiarized to tlje ap- 

^ rilative' for tMctionaries of Science and general Knowledge, the works \vhieh it 

J^waf first appfied vferc by no means constructed in the form of Dictionaries. It was 
long before the idea occurred, that the whole Circle of Knowledge might be com- 
^re|^nded, and discussed, in a work digested in that convenient method j or that any 
' h® done towards fulfilling the objects aimed at in these Encyclopicdias, 

adopted. Nearly a century elapsed from the publication of Alstedius’s En 
^j^cldp^ia, before any considerable attempt was made to present the world with an 
^pcirclopcdicul Dictionary. 

i, .. dictionaries of technical terms, and Dictionaries explaining the rndiments of 
'^fmrticular sciences, had been long in use throughout Europe ; but the first work 
of the kind professing to embrace a detailed view of the wliole body of the Sciences 
and 4rts was the Lexicon Technicum of Dr Harris. This work was published at 
London in 1710 ,» and is generally regarded as the first great advance to the form 
and objects of the more modern Encyclopajdias. But, though professing to be 
J'|,.an Universal Dictionary of the Arts and Sciences, explaining not only the terms 
but the arts themselves,” its explanations were mostly confined to the ma- 
physical sciences \ with respect to which, it has always been allowed, 

■ wa^^ftdiy on a level with the kno^vlcdge of that age. 


esset, Knctfcloptudiam AUtedii perfici ct emendari. Defuit viro optimo non 
sod materia, aed nostri tcraporis fclicitas.’'-^'* Itaque vellem ut aliquot Erudi- 
studio componeretur JSne^cloptetlics, quaiem oliiU tentavit Alatc- 


^ ee nunc tota refiinde&da est, ob innamera maximi moment!, qua; ab co tempore acees- 
Oper^% V, paa8*-405. 

Before 1741, 


®f th® two fQ|io yelumea. of which it ctmsista, was published in 1706. 
to it wu it luid psMe^ through five editions. . 
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In 1728, the CychpmUa of Mr Chambers was given tn a^id 
appearance couslitutes an era in the history of I'ncyclopcdiasi ' as exemplifying thc|‘' 
lirst attempt that liatl yet been made at once to arrange Knowledge by tlie Alpha* 
bet, and to exhibit a view of its relations and dependencies. Mr ChamlreriJ 
out with stating, that his predecessors did not seem to have been aware, that;, 
“ a Dictionary is, in some measure, capable of the advantages of u continuet^;- 
discourse;*’ and therefore, he adds, “ we see nothing like a whole in what they have 
done.” In order to remedy this defect, and to unite the objects of an Eneyclopadia 
witli those of a Dictionary, he proposed to “ consider the several maltejs, not only in 
ibcnisilvcsjbut relatively, or as theyrespect each other ; both to treat tiicm as so many 
wholes, and as so many pails of sotne greater vvhoU.” 15 ut he ‘itill followed the 
method of splitting the Sciences into parts, corresponding to the terms and topics 
in eaeJ) which rcipured elucidation; so that 5t was wot by connotated view's of these 
great hj'anclies of knowledge, introduced under ilicir general doiimiiinatior.s, that he 
proposed to exhibit those “ wholes” by which lie was desirous thfil his Dictionary 
should be distingiiislicd. lie ciiileavourcd to accomplish this, by references 
from til c more general to the less general heads of science, iind from these again 
to tlui former; coniiu’inably to an elaborate Scheme of the divisions and sub- 
divisions of Knowledge, prefixed to the work. That something was done, by tlii.' 
plan, to point out the links among conuceted subjects, disjoined by the Alphabet, 
and to make its fortuitous distributions subservient to continued inquiry, can- 
iiol. be questioned ; but the ineouvonieucos and defects occasioned by the di.s- 
^ iiiembernieiit of the Sciciiecs, could not possibly be remedied by any chain of 
referciv > however ('nnplete. The (Scientes .an only be studied with effect, by 
being viewed in their nppropriate state of unity and coherency ; and the term 
Kntyeiopiedia cannot be applied, with propriety, to any work in which that method 
1,! considering them is net observed, liseful purposes may no doubt be served, by eXf 
plaining tlic dements of a Science, in tlie order of the Alphabet; but it SOems ^ 
abundantly ch.,r, that a work intended to include and to delineate the.whole*^ 
Circle of Knm ledge, must fall gieatly short of its professed object, if it fails to ' 

, V \'0. 

iLe truMiN ofScienre in a systematic form. In some other respite, 
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: i5i|^iiipQ,J)ers’s notiojijiS of wliat was required by the nature of his undertaking were 
IS confiiiud and arbitrary j as in thinking, that an Encyclojjajdia should only contain 
, , the, conclusions, without any of the demonstrations of miitheinatic^, or experi- 
ihental details of physical science. Hut, with all its defects, whether of plan or 
.^^^ecution, his work must be considered as the production of a mind of no ordi- 
■t' Snijy reach and vigour j as well as one of the greatest and most useliil literary un- 
'^l^ritakings ever accomplished by a single hand. How inucli has it not done through 
'■viJiS numcious editions,' and the other works of the same kind to which it gave rise, 
to stimulate the curiosity, to enlarge the impiiries, and to diversify the knowledge 
of the mass of mankind ! 

, jThe popularity of the Cjjclopwdla remained undisturbed by any rival work, for 
* <a oonsiderablc period ; but the success with which it was fre(jucntly republished, 
’^(i.,the progress of knowledge in some departments in treating of which it was 
;,v ;irom the first defective, by holding out a prospect of encouragement to newer mi- 
y. dertakings, led at length to a series of Universal Dictionaries, modelled upon 
^ s its plan, i'he title which i\lr Clianibcrs chose, in preference to the more classical 
of Encyclopsedia, wat. however laid aside j nor was the latter usMimed, in any 
■ British work of this class, till the appearance ol’ the F.vcychpa'dia Britannku. 

The first of the works alluded to, was Barrow’s A’cu' and li)uva\'>al Dkiionari/ of 
Arts and Sckvccs, eonsisting of a folio volume, published in 1751 ; to which a sup- 
plemental voluuie was added in i754'. Its only claims to public notice were founded 
upon an enlarged number ol’articles on mathematical subjects, on the mechanical arts, 
and on naval a'lTaii’s; to make room for which, churcli history and the scho- 
lastic parts of Chambers’s work were excluded. A garbled translation of D’Aleni- 
; ,i,tert’s preliminary Discourse to the i'Vcnch Encijvlopedk\ was prefixed, in two por- 
to tltese two volumes, without the slightest acknowledgement or notice of the 


was followed in 1754', by a and Complete Dictionary of Arts 

! Aft ' ' 


consisted of two folio volumes, of which lliero wcrc/ue editions publisluti iii 
' y*^i***s* A •Supplement, also consisting of two folio voIur«L>. clut fly 
was published lU tl754t. 
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Sciences^ comprised m four large octavo volumes; commonly^ fetia flic ttainfe of 
publisher, referred to under the title of Owen’s Bictionary. ' The title page bears, 
that it was written “ by a Society of Gentlemen.” It is distinguished by the general 
brevity of its articles ; a quality, which enabled its Compilers to widen its rarige hi the 
departments of geography, commerce, and natural history. Prefixed to it, there iS a 
new Scheme of the divisions of Human Knowledge, intended to serve as the basis of ; 
its articles and references ; and which is announced, as “ more simple and natural' 
and likewise fuller and better distributed,” than that either of Chambers or of 
D’Alembert; but which may be fairly characterized as an exceedingly confused 
and itiogieal performance, and as exemplifying an extremely arbitrary use of philo. 

. sophical terms. 

In 1706, was published, in three folio volumes. The Complete Bictiondry qf' 
Arts and Scie7ices; a work compiled under the joint direction of the Revereifd 
Henry Croker, Dr Thomas Williams, and Mr Samuel Clark; the theological, philo- 
sophical, and critical branches being supplied, or edited, by the lirst ; those of ana* 
tomy, medicine, and chemistry, by the second; and the mathematical by the last. 
'I'hv division of labour among these different hands, docs not appear to have contribuit- 
c(l much to the excellence of their respective departments ; for the character of 
the whole, with a few exceptions, is that of mere compilation. In point of struc- 
ture, this work has still less claim to praise ; for its authors either did not perceive, 
or disregarded the use of that Encyclopedical chain ol' references, by which Cham- 
, hers and some of his successors, have endeavoured to remedy the defects arising 
from the division of subjects naturally connected, under a multiplicity of separate 
lie.ius. A iiart of D’Alembert’s Biscourse a as hei-c also appropriated as an Intro- 
duction, without any notice of the quarter from whence it was derived. 

IJesides these w'orks, all of them founded in the main, upon the plan of 
(.Ihauihers, there appeared before any of them, an Encyclopedical work, of a 
somcwhnt different title as well as structure ; . namely, An Universal 
<»/ Arts and Sciences, or a comprehensive illustration of all Sciences and qf 
oil Arts, by Dr Dc Coetlogon ; a native of France, naturalized in England ; 
This work, which appears to have early sunk into obscurity, was published 
171 >, in two folio volumes. , Though its title afi^rds no indic^jl^on l^t^it was 
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the forwi a Dictionary, its subjects are, nevertheless, treated in aU 
order; ea<;h Science and. Art is di^U8^*d in a general treatise; — a 
of its plan, wliich probably su^ested a distinguishing fcaturC) to be afterwards 
' motioned, in that of tfiie Encyclopcpdia Britannica. '{ 

' the Continent, as well as in England, the Q/chpeedia of Chambers gare a new 
j^|iulse to the desire for such publications. Before the middle of the century, it had 
translated into the Italian language; and had, in France, become the founda- 
'^mpn of the EncpchpMte , — ^thc most extensive and celebrated undertaking of 
^<st|»e kind, that had yet appeared in the world. This great work, originally in- 
tended to consist of ten, w^s ultimately enlarged to seventeen folio volumes; of 
which the first was published in 1751, the last in I 765 .' It is well known to those 
who are conversant with its Instory, that it wjts founded upon a French translation 
■ 'i^ Chambers’s Cyclopcedia, at first designed for separate publication. This traiis- 
'jVlIll^n was undertaken in and completed in 17't5» by an EngUslmum of the 

( Vl^e ol Mills, assisted by a native of Dantzic, named Scllius.® Soon aftei’, 

'v r''"'’' ‘V'''' ' '' ' 

plan was formed for publishing an Encyclopaedia, upon a more extensive scale 
, than that of Chambers; and the manuscript translation of liLs work was put into the 
l .i'hands of its intended (Conductors, as the ground-work of the undertaking. It is not, 
perhaps, so generally known, that the Abbe <le Ciua wa§ the author of this design ; 
and that it was only in consequence of a dispute betw’ccn him and the Booksellers 
concerned, that the execution of it was committed to D’Alembert and Diderot.' 
While both these authors concur in bestowing the highest encomiums upon 
the Encyclopedical method which Chambers exemplified in his Dictionary, tliey 
reprtsent bis execution as that of a servile comjnlcr and copyist, particularly from ' 
, Fmnch writers ; observing, that the project ol’ publishing the translation of his work 
was abandoned, because it was discovered, that the public would thereby get little, 


'* Besides seventeen volumes of Text, it has eleven of Plates and Descriptions ; of which the first 
s^ publjslicd in 176S, the last iu 1772. 

„ ,* pour P. Jt-R Luneau De Boisjermain, Souscriptcur de I'Evcpcl-'.paHe, p. 2. (tto. Paris, 


I'Academie Itojfoledes Sciences de Berlin, pour I'an. 1770, p. 5M.—JJiographi 
XVlIl. Art. (/ua De Malres. 
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of whicli tliey were not already possessed in another form. They at the same 
time acknowledge, that without the aids derived from the manuscript translation, 
which was distributed in parts among their Colleagues, it would have been extremely 
difficult, if not impossible, to procure the co-operation necessary to the composition 
of the Emijchpcdic. “ II n*y a presqu’aucun de nos C’ollcgues,” says Diderot, 
“ qu’on cut determine a travailler, si on lui cht propose dc com})oser ii ncuf toutc sa 
partie ; tous auroient t^te effrayes, et I* Eitcyclopedie ne sc feroit point faite.” ’ 

The plan of the work Avas confessedly modelled upon that of Chambers, which its 
h’ditors represent as having obtained the suffrages of the learned throughout Europe ; 
hut which unquestionably leaves vacuities under many heails of Science, but 
ill s\ipp1ied by a system ol' references. Seeking no distinction, therefore, from 
novelty of plan, they restctl its clainis to public favour, upon the great extension ol 
all its dcpai'tmcuts ; upon the various attainments and the liter.-^ry eminence of its 
f 'ontribui ors j and, above aU, on ibc philosophif al spirit which animated tlieir labours. - 
Tt would be altogether foreign to the purpose of these notices, to enter into any details 
eonceruing the literary history of this celebrated work, or the irreligious and re- 
volutionary designs with which its Conductors have been eharged. fu respect to 
its completeness as a repertory (tf knowledge, it may be observed, that the popu- 
lar departments of hiograpj|y and history are excluded from its plan ; and, wdtb 
regard to its literary merits, that though it unquestiouably contains articles of 
great excellence, in ni.'iny of its departments, there is yet everywhere a large alloy 
of useless matter, dressed out in a vague, diffuse, and declamatory style.' As ex- 


' F'"’ !>{ ilu ., Tom. V". <m.v, 

^ C i’st priiicipLilcu t .!« \Kit sprit phi!'»M fhiquc que nous laclicroii'i dt.‘ distin^'^ucr c*c Die* 

. .tnnuirc.’ D’Alk mbt i i, Pn facc dn troistt^ne rohnifc dc V V.uctfdoft die. 

‘ The fecv* censure cvvi prtniouneed in regard to its general merits and cuiii^iatcnc)' as a Di- 
gc.st of Knt)u)cdfi;c, is that in the following singular passage from the pen of Diderot, its 

principal Ediior: — "‘lei rums -onimcs hoursoufles ct d’au volume cxoihitant; la maigres, peliis, 
niesq-iiniv sees ei dcclianic;-, Dani iiii endroit, nous rcsiseinblons a dcs squclotes ; dans uu autic, 
nous S i ;ui hvdropiquc: ; iioiis sQUumes altornauvcinent nuiris c t gcan ts, eolosscs et pigmt'eb; 

droits, hicn fcsv et proportioniir'^ , ho&sus, boiteux ct contrefiiits. Ajoiitcz ii toutes ccs bisarrerios 
ccllc J un (liM f s tamot Jibbtraiit obt:Cur on recherclic, plus «ouvcnt lugligc, trainant et luche ; ct 
vous eoiiipmt i Oiiviage lu nionstre de J'art poctujue, ou niemc ii quelque chose dc plus 

iifdeux/ Ait. f-nt vt lopedie. T. V. p. 641. 
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IX 


t lifyiiig the first attempt that had yet jbeea made^ in any age or country, to coni' 
the talents of a number of literary and scientific men, some of them occupying 
the highest stations in the Kepublic of letters, in the composition pf a Digest of 
Hu^an Knowledge, upon a scale commensurate to the magnitude and importance 
of.tlie'Objcct, this il^ncyclopaidia must always, however, be viewed as fixing a remark- 
. era in the history of that important class of publications. * . 

rK ’'*One ^oof of its influence in jncommending such undertakings as worthy the co« 
pj^ration of l|ie highest, class of literary men, may, perhaps, be fouhd,in Dr Gold- 
siltith’s project for publishing “ An Univei^rDictionary of Arts and Sciences,” 
with the promised assistance of many of the most distinguished writers of that day/ 
This plan was unfortunately frustrated by his untimely death ^ and it is matter of 
that his Prospectus, described by his biographer as giving a luminous . 
■^w of his design,” was not permitted to reach the Publ ip. 

few years after the conclusion of the French Encyclopedie, the Encyclopeedia 
P^itannica began to be published. The first edition, consisting of only three 
quarto volumes, was completed at Edinburgh, in the year 1771* Compared with 
Other works of the same kind, previously published in England, it had no superiority 
in point of execution ; but it was certainly distinguished by a far happier and more 
philosophical plan. Instead of attempting to communicate a knowledge of the se- 
veral Sciences by a number of sepamte articles, correspondiijg to the technical 
« terms and heads of inquiiy resjiectively belonging to them, its Compilers pro- 
ceeded upon the assumption, that as the Sciences consist of connected scriescs of 
principles and conclusions, it was necessary to treat them compendiously in the 
form of systems, under their general denominations ; the techiucal 'terms, 
and subordinate heads, being also explained, when something more than a refer- 
ence to thjS proper part of each system was required, in the ordei' of the alphabet. 
This plan was illustrated upon a wider scale, and with more maturity of method, 
in the subsequent editions ; and, Uiough not always followed out with perfect order 


1 |M«— •* lie had engaged aU his litetary friends, and the members of The Ctub, to contribute 
^ A^clcfj each on the subject in trhiolt he excelM; solhat it could not but have contained .1 greui 
'|tSi^nblage.,or tfXceljcnt disquisitions./ (p; IIS), prefixed to the first voiutitei*nf his Works, 
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aii«J consistency, yet to an extent, exemplifying a great and beneficial improve- 
ment, in the arran<Tcu)cnt of Eiicycloj)cdicaI Dictionaries. All the more ijiiport- 
ant objects of an Jincyclopajdia, were thus made attainable, in a work constructed 
ill the form of a Dictionary ; — a form freed from the inconveniences wliich must 
ever attend the methods pursued in the first EncyclopaJdias, by the mnnher of its 

heads'of explanation and reference ; and which admits of an easy incorjioration of 

* 1 ^ ^ 

;i])y variety of details that may appear conducive to the diffusion of knowledge. * 

The Editor 'of the first edition of this Eiicyelopa*dia, of which ho was also tin- 
principal compiler, was Mr William Smellic; by profession a Printer, and then avcII 
known as a man of considerable ability and attainments, ft bus been said, “ thal. 
liic ])lan of the work was devised by Iiim ' and he was more likely, ccrlaiidy, to 
iiavc suggested it, thap any other person known to have been connocled with 
the undertaking. The. plan, however, was not altogether so original as it was 
represented. It had been partially exemplified, as has been already liintcd, 
many years before, by Dr De Coctlogon, in liis Universal History of Arts and 
iSciaices. “ ! liave divided Philosopliy.” says this aiitl’.or, in ilelineatiiig the plan 
of his woik, “ into Ethics, Logic, and Metaphysics, treating each branch uudi'r its 
jiniper Jiead ; sulKljviding the fourth, Physics, into several others ; each making a 
whole treatise by itself.” In this method, w'e have the basis of the plan in ipics- 
tion ; and it seemj liigbly probiibJe, tliat the primary idea of it was derived liina 
tin's unnoticed quarter. 

In the second edition, pnblislied between 177^* and '1783, the work was < \- 
teiided to ten volumes ; and it was farther distinguished by tlie addition ofiuo 
(h'pmtiiiiiits, not hitherto embraced by any similar publication — IJiography umi 
ilisiory. In t.l’.e French KncyclopiUIiej i.aough there were occasional no) it«'s of i e- 
markable persons in tlm articles on the histdry of philosophy and science, th»;rc was 
no series of separate lives j and no jdacc whatever was assigned to civil histor). 
Tlic Supj>lement to that work professed to include history in its plan } ' but its bis- 


^ Kt;!r\ 4\'r?y)oirs f.f WiUiam SnieU'tr, Vol. 1. p, .*761. 

‘ 1’tio pltnient to \hc J’Ainjchprdw was published in 1776-*7, in four volumes folio, exciu* 
of a vuliiuie of ? iiiies and UL^criplions. This Supplement was followed, in 1780, by an In- 
dr^ to tlL w'htilo, ii! two folio volumes. 


12 , 
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torical details were introduced, for the most part, under the names of kings am! 
rulers ; and thus presented no connected views of the history of states. The intro- 
duction of history, in any form, in sucli a work, is censured by M. De La Tlarpc 
as a great impropriety. “ L’histoire n’est point,” says he, “ unc acquisition dc' 
I’esprit; ce n’est pas dans une Encyclopedic qu’on doit la cherchcr.”' The reason, 
hero assigned for the exclusion of history is altogether arbitrary ; and would exclude 
equally many other details to which M. De La llarpc ma]||| no objection. It de- 
rives no countenance cither from the practice of the first Encyclopedists, or from 
the opiuibns of the most enlightened of those who have adverted to their labours ; 
for the Encyclopaedia of Alstedius contains a general view of the history of the 
world } and Leibnitz, in pointing out the defects of his work, mentions the histoii- 
(;ai department as requiring great enlargements.* M. De La llarpc ought, besides, 
to have recollected, that the basis of the modern Encyclopjcdia is that of an Uni- 
versal Dictionary j rcMpnring the incorporation of every branch of knowledge that 
the wishes of the Public' may point out as necessary to its completeness. There can 
be no doubt, that the success of the Encyclopaedia Britannica was matcridly pro- 
moted, by the extension of its plan to the departments in question j and that any 
work of the kind, which should now exclude them, w^ould greatly circumscribe the 
.'.j)hcrc of its usefulness. 

As the plan of this Eiicyclopa'dia was completed, in its general outline at least, m 
the second edition of the work, a few observations will suffice to indicate its subsc- 
<]iicnt improvements. 

Till the .appearance of the third edition, its method, and the comprehensiveness 
of its plan, had constituted its chief recommendations ; but, in this edition, which 
was con)pleted in eighteen volumes in 1797 > it rose, in several of its departments, 


* Cours (If LUicraiure, Tom. XV. p. 74. 

' Lcibnitii Opera, T..V. p. iSt. 

\Vc are told by his biographer^ that Mr Srneliie refused to talce a sliare of the work^and to 
superintend the eonstruction of the second edition, because the other persons concerned, it has 
been said, on the suggestion of a^stinguislicd nobleman, insisted upon the introdtiition of a system 
of general biography.” Kerr's Memoirs of William Smellie, Vol. L p. 363. The present Editor 
has been informed that the Duke of Buccleuch was the pobiemsn here alluded to* 
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»*i oatly above its former level ; and in that of Thysical Science in particular, itacquir- 
cd, through the valuable assistance of Professor llobison, a high degree of scientific 
eminence. His accession did not, however, take place till the work was advanced 
to the t1)irteeiith volume ; a little before which period, it had been committed, 
.owing to ibc death of the Editor, Mr Colin Maefarquhar, ' to the direction of the 
lleverend Dr Glcig. In a Supplement of two volumes, also executed under his 
direction. Professor K(|(p»on completed that series of articles, which he had conu 
menced in the principal work ; the whole, to use the words of a very competent 
judge, “ exhibiting a more complete view of the modern improvements ofPhysical 
Science, than had ever before been in the possession of the British Public.*’ * 

Jlic division of the editorial labour between two successive Editors, though both 

were well qualified for the task, was a circumstance very unfavourable to unity and 

* 

consistency of design and execution. In the fourth edition, which was completed iu 
twenty volumes, in 1810, under the undivided and able superintendence of Dr 
James Millar, the work assumed a form more consistent with the principles of its plan 
than it had yet done in any preceding edition ; and it was enriched with a number 
of new articles in various departments of Science and Learning j among which, 
those of Professor Wallace in the department of pure mathematics hold a distin- 
guished place. This edition would have been rendered still more valuable, had iL^ 
Editor been at liberty to avail himself fully of Professor Robison’s articles in t he 
supplemental volumes to the third j but this was prevented, by a temporary separa- 
tion of the right of property in these volumes, from that in the principal work. 

Another impression having been cifled fop» almost immediately after the fourth 
was finished, the fifth edition was. In consequence, issued without any matenai 
change. The sixth, lately completed, has the advantage of references to many of 
the articles contained in the pftseut work ; which stands in the same relation to 
the three last editions of the JZncyclopadia Britatmica. 


* Ml Muofarquhar was a Printer, and one of the original proprietors of the work. Dr Gleig, 
who knew him well, speAks of him> in xhe Preface to the third edition, as being eminently quali- 
fied for supc^^.Titcnding the publication of an Kneydopsedia.’* The second edition, it is believed, was 
chictly conducted by him. 

* Sec Young's Artide oirProfessor Robison, in this Work. 8 
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While the fifth edition was in progress, the work fortunately became the proper- 
ty of its present owners. TIic formation of an Encyclopaedia suitable in all 
respects to Uie knowledge, taste, and ^attainments of the age, and therefore to be 
composed by men of known acquirements in the various branches of- Science and 
Eitcrature, had been long meditated by Mr Constable ; and it was in this spirit thatf 
after becoming the principal .proprietor of the Encyclopccdia Britannica, he con- 
ceived tbd design of a Supplemenit of such extent as to «ffhrd scope for large ad- 
ditions and improvements ; . and of such a complexion, as should recommend it to 
the general attpntioi\ and assistance of the Literary w'orld. This latter object was 
happily aided by the co-operation of two illustrious Philosophers ; who, duly ap- 
pretiating the utility of the undertaking, and the liberal and enlightened spirit of 
literary enterprise in which it was conceived, agreed to contribute jointly an Histo- 
rical Account of the progress of the Sciences, calculated both to supply a desider- 
atum in oflK domestie literature, and to form a fit Introduction for such a work. 

The task of superintending this Supplement having been committed to the present 
Editor, it Imcamc necessary for him, to subject the extensive publication to which it 
was to be appended, with the contents of which he had previously but little acquaint- 
ance, to an accurate examipation throughout. He is happy to acknowledge, that he 
was materially assisted in this laborious snrvey by an eminent friend, whose profound 
knowledge in the mathematical and physical sciences rendered his observations of the 
greatest value ; and whose nontributions, in these departments of the present work, 
display the same originality, ingenuity? vigour of thinking, and extent of information 
by which his name is so much distinguished in the annals of Science. 

A difficult and embarrassing task remained to be '^performed, afier the la-* 
l)our of this survey w^s surmounted. The omissions with which the fourth edition 
of the Encycloptcdia was originally chargeabldH presented a long list of particulars 
and topics, that might be made the subjects of articles and treatises ; the subse- 
quent progress of discovery, of inquiry, and of events, furnished .another ; and it was 
necessary to make a selection from the whole detcripining, at the same time, in 
what cases subjects already treated were to be considered anew, and the proper 
form of the additions, in those cases where the defects were such as might be sup- 
plied in that way. In making these selections and ac|justment8, there were vari- 
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ous circumstances requiring througliout.a simultancoiis attention. Besides always 
keeping in view the limits assigned to the work, it was necessary to attend to the 
comparative strength or weakness of the Ent^clopiedia in the Several departments 
of knowledge which it embraces ; to the comparative importance, novelty, and in- 
terest of the various topics pres'enting themselves for discussion ; and to the modes 
of thinking, the prevailing subjects of speculation and inquiiy, end the ^irit of the 
times. There may be room enough to question the judgment and intelligence with 
^vhich all this has been done ; but the Editor hopes it will, at any rate, be allow- 
ed, that he has committed no great mistake, with respept to the nature of 
the duties an^d considerations by which it w’as proper for him to guided 
in the adjustment of his plan ; and he can only say, that he has used his best 
endeavours to regulate the work in compliance with what they seemed to him to 
^ require and prescribe. He will have occasion again to recur to them, in the follow- 
ing Outline of its contents ; and he has the satisfaction of thinking, thf t even this 
Outline, but much more the examination of the work itself, will show, that it pos- 
sesscs claims to Public attention which cannot be impaired by any defects connected 
with his own responsibility. It will appear, that it has been composed by a numer- 
ous body of learned and ingenious men ; most of them well known to the world ; 
many of them ranking among the most illustrious omambnts of tlte Science and 
yteraturc of the present age. It will further appear, that it has been executed in 
a way calculated* to render it extensively useful, independently of its connection with 
the work to which it is appended in a Word, that it contains great and important 
additions to the stock of knowledge, in almost every department of Science and 
Learning. ' _ : 

In presenting an Outline of the contents of the work, it is not intended cither to 
enumerate* every article pa^icularly;%ortby of notice, or to state fully the objects of 
those actually mentioned. Neithei^isit intended to mention the names of all its Con- 
tributors. All that is intended is, to give the reader a general view of the subjects and 
information which it embraces; and this the Editor shall attempt in a methodical form, 
but without aiming at an exact classification of all the subjects that may be noticed. 
In the 1 able at the end of the last volume, there will be found a-complctc enumeration, 
in alphabetical order, of Ai^iclcs and Treatises ; and in that annexed to this Pro- 
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face, a fall list of their Authors j arranged in the alphabetical order of the Signa- 
tures by which thetn respective contributions arc distinguished. 

The Articles belonging to the Sciences and Arts obviously claim the first 
place, as well as the fullest desci^iption, in this Outline. In noticing them, the 
ICditor shall first advert to those which range under the Mathematical and Physical 
Sciences ; next, to those on the Arts and Manufactures dependent on, or connected 
with these Sciences; and lastly,, to those relating to the Philosophy of the Mind, 
and Political Philosophy.* 

As the Encyclopedia is more complete in the department of Pure Mathema- 
tics than in many other branches of knowledge, it would have been improper, 
though much was still found wanting, to assign any considerable portion oPlhc 
present work to that department. Room has, however, been made for several Ma- 
thematical articles. 

Arithmetic forms the subject of an article of considerable extent ; containing, 
not mere statement of rules, but a philosophical exposition of tlxe })rinciples of 
numerical processes, and of the steps by which mankind advance in the aerjuisition of 
the art of computation. This article was written by Professor Leslie ; to whose as- 
sistance, in a preparatory stage of the work, the Editor has already had occasion to 
jillnde ; and to whom the present department is farther indebted for the articles 
Angle, and Trisection of an Angle. The doctrine of liquations, already partly 
discussed in the Encyclop:e<lia, under Algebra, ^s here reconsidered in a distinct 
article ; containing a view of the present state of knowledge upon the subject, and 
some new solutions of problems hitherto attended with difficulty ; particularly in* 
that part of it which relates to Gauss’s theory of Ilinoinial Equations. This important 
article was contributed by Mr Ivory. Under Iffie term Differential Calculus, Sir 
Edward Ffrcnch Bromhead has given a systematic viewtof the subject in its latest 
form. Under the term I'luents, or Integrals, the fluents of such expressions as 
are the most likely to occur iu the solution of physical problems, are arranged in 
tlie form of a Table, by Dr Tlmmas Young ; to whose profound and accurate know- 
ledge, rare erudition, and other various attainments, this work is largely indebted 
in almost every department which it embraces. . 
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In conn^iou with these algebroicdl ar^eles, the treatise on Annuities ati^ As^ur> 
Ihces on Lives, by Mr Joshua Milne, may be mentioned ; in which, b^Wer, its 
experienced author, by a useful division of his subject, has addressed hiinaelf as well 
to those who have not, as to those who have, an acquaintance with Algebra. 

w a -I > 

The articles in Natural PhUo 9 ophtf are numerous and various ; extending through 
every head of that great division of Physical Science. 

' To the head of Mechanics, may be referred ^e> valuable article Bridge, by Dr 
Young, and that on Weights and Measures by the same nutbor j both 0ntaining 
the substance of all the more recent discussions in fegaH to the principles involved' 
in their respective subjects. Tbs article Pendulum, written by M. Biot, belongs 
also^o this head. Besides explaining the laws of the motion of this instrument, it 
describes, at considerable length, the principal purposes to which it has of lute been 
applied in the physical sciences. • 

Capillary Attraction, and the Cohesion of Fluids, subjects shortly explained in 
the general treatise under the h^d of Hydrodynamics, in the Encyclopaedia, have 
been resumed in this work, for the purpose of fuller discussion, and the statement 
of some later views and experiments. The aftiefe on the first of these subjects was 
contributed by Mr IV017 ; that on ihe'otherby Dr Youn^; who has rise, in an ar> 
tide on Hydraulics, written as a supplement to the general ttcatise just mentioned, 
explained the later attempts to impr^ove the theory of this branch of science. The 
articles on Breakwaters, and op Docks, may be mentioned as contributions 
to the division * of Natural Philosophy now in view ; because relating to works 
•whose construction depends on hydrostatic and hydraulfc principles. The iiM 
is paiticularly valuable, as containing an uccurate account of the two greatest 
works of the kind in existence'»^be one at Cherbourg, the other in Plymouth 
Soimd ; the latter, now nearly completed, constituting one of the many durable 
monuments of the great professional genius and resources of the late eminent £n> 
gineer, Mr Rennie. For this article, and many others, the Editor is indebted to 
the distinguished assistance of Mr Barrow ; who has bnHched the :^rk witli much 

valuable and various information, that could not have been obtained in so satisfactory 

*■ ' ' 

a fohn, if at all, from any other quarter. 
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The extensive branch of Pneumatics has bcepi elucidated in a number of articles, 
contuining;,!KJany new facts and views; most of them contributed by Professor Teslie. 
Under the article Acoustics he lias examined the later experiments and opiiiious as 
to the theory of Sound. I'liough the Encyclopa'dia contains an account of the in- 
vention and construction of 13alloons, it was judged proper to resume the consiilera- 
tion of these, machines, iu order to afford an opportunity of tracing the progress of 
discovery with greater precision, and of explaining the calculation of tlieir ascent 
and stability. 'Phis has been done in the article Aeronautics, wliere, also, the 
more remarkable of the later aerial voyages are described. With a view, in like 
manner, more fully to explain the successive steps which led to the diseovei’y of at- 
inospiicric pressure, and to state and examine the various formulas that Jiave been 
proposed for determining heights by the liaromoter, there have been given two ar- 
ticles on that instrument, and its uses in measuring elevations. The connected 
subjects of Climate, Cold, Dew, and Meteorology, rank under Pneumutics, in so 
far as they can be coivsidcred as belonging to Natural Philosophy; but the phe> 
noineiia to which they relate depend upon principles which place tliem, partly, 
within the province of Chemistry. In the very valuable series of articles here given 
upon these subjects, the author has accordingly drawn his reasonings and illustrations 
from either department. The last of them contains a copious explanation, of tJie 
theory and applications, of all the different instruments capable of being employ- 
ed in Meteorological Observations ; a jiortiou of it cah'ulatcd to be eminently useful 
to those engaged in such observations, or in directing the proper preparations for 
making them. Besides the above articles by Professor Leslie, there are some 
others, by different writers, on subjects connected with the present liead. Such are 
the articles on Blowing Machines ; on the application of the Steam-Engine to the 
])ropulsion of Vessels ; and on the new Steam-Engine projiosed by Mr Perkins. 

Of the numerous discoveries made during the present century relative to the 
theory of Colours, and the Double Kefruction and Polarisation of Light, an account 
will be found, in two articles on those iatei^*stiug branches of Optics, by Dr Young 
and M. Arago. There is also an instructive article, written by Professor Leslie, 
containing an historical review of those optical controvers ies and discoveries which, 
after the long intermission consequent on the death of Newton, terminated in the 
construction of tlip Achromatic Telescope. 
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. . Astronomy -fena* *® »“*!>“* of ono of tho mort ontensioe Ina^ 
otoi«Kf.fl. tntd nothing hw boon oMoS, in <l>n ™‘=- . 

and'^more popular parts of the science} but its higher branches 
.some important illustrations. Under the head of Physical , Astronomy, there b W: : 
general view, by the late Professor Playfair, of the laws which regul|tc the celesti^, v 
motions, as discovered by Newton and the philosophers who have si^eeded hirii. 
Under Attraction, ISlr Ivory has given, in a series of distinct propositions, a cora^J; 
plcte theory, as remarkable for its simplicity an^ elegance as % its depth, of all that , 
has been discovered relating to the attractions of Elliptical Spheroids. The sub- 
ject of the Tides, though ably discussed in the has been resumed, 

■ with great advantage to science, in an article by Dr Young } who has here ex- 
tended the theory, to the effects of hydraulic resistances of various kinds, which 

had not been computed by any preceding inquirer. 

Electricity and Galvanism also form copious articles in the Encydoptcdia ; but it 
was necessary to give a more correct and determinate view of the theoretical parts of 
both subjects, than is contained in these articles and also to add such additional 
facts as have been brought to light by subsequent experiments. This has been clone 
in two supplemental articles, written by M. Biot} of whom it is but justice to men- 
tion the alacrity with which his assistance has been given to a work, where his con- 
tributions could not appear in the language in which they were written, and to aid 
which, he could have no other motive but a love for science, and a desire to improve 
the means of diffusing it in every country of the world. 


In passing from the great divbion of Natural Philosophy, to the other branches of 
I’hysical Science, the Editor may state generally, that m these also, the work con- 
tains much new and valuable information, contributed by some of their most dis- 

tinguished cultivators. ■ 

With respect to Chemistry, it has the advantage of an instructive historical account 
of that important science, deduced from the early ages to the close of the last century. 
This forms one of those Discourses on the History of the Sciences, vvith which se- 
, yeral voluim •: of the work are prefaced ; and it is the only one^ of the scries that 
^ has been completed. , It was written by Mr Brande, who also epotrjuted a 
systematic view of the present state of the wienco } rendered neces^ry 1^ the^ 
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great eitension and improvement of Chemical knowledge, since the pouod 
when the corresponding article in the Enctj6fopa:dia was compiled. Farther, iu 
conformity wjith the plan of that work, two subordinate heads of the scicner, requir- 
ing a fullor explanation than they could conveniently receive in the general trtatis<*, 
are here discussed iu separate articles. The first relates to the great doctrine uf 
definite proportions in chemical combinations, which is explained uuder the head of 
Atomic Theory ; the other, to the analysis of chemical substances and coinpouuds, 
for the purpose of discovering their constituent principles, which is treated under 
Decomposition, Chemical. For these elaborate articles, and several others of pfreat 
practical utility, in the department of the Chemical Arts .md hlannfactures, the 
woik is indebted to Dr Thomas Thomson. 

Every branch of K^atvral History has received contiibiitious in the present 
\sovk. I’ndcr Mineralogy, there is a systematic view of fliut Jiranch, founded 
upon an arrangement derived from the c\tcjnal eharacters tif uunoals, lately 
instituted by I’lofessoi Mohs of Ficiborg ; an arrangement vslucb icccivcs additional 
credit from its adoption by the distinguished Mineralogist b) whom it is here illus- 
tiated — J’lofossor Jameson. Besides Mineralogy, propeily so callod, this article in- 
cludes a Inicf summary of Geology ; one of the roost inteicstiiig topics of geologi- 
cal iiupuiy, that which relates to Oi^anic llcmains, being, however, reserved for a 
separate aititlc ; also written by Piofessor Jameson. 

Botany is treated iu a very instructive article by Sir James Edward Smith ; in 
whidi, refcTiiiig to the JZnryt hpa’dia for the details of systematic arrangement, 
he takes a general view of tlic progress of the science , of the different modes 
in which it has been cultivated; of the philosophy of its methods; and of the 
comparative advantages of the artificial and natund sysU-ras of Classification. U'lic^’ 
study of Plants is farther elucidated, in two articles upon their structure and func- 
tions ; both of them written by Mr Elhs. and possessed of every recommendation 
that a thorough knowledge of the subjec t uiul luminous ari'aiigcmcnt can impart. 
These articles are given under the heads of Anatomy, Vegetable, and Vegetalfte 
Physiology. 

As the Zoological department of the EncyclopmHa i« founded chiefly upon 
the Linnsean classification of the animal kingdom, it w'as intended, both t^add 

the recent discoveiies, and to introduce an arrangement more agreeable to the 

‘ 
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views of later Naturalists; but, owing to the jHticssof Dr Lea^, whom thS^ 
earlier parts of the plan were executed, it has not been coni|)Ieted in all ots extent. 
Sonic of the later heads, undertaken by him, liave been treated by the Q^cfend Dr 
Flehung ; and, besides the systematic articles, u few of a more popular kind have 
been contributed by Dr Hoget. 

That great branch of descriptive science, wliicli, under the name of Pliysical 
Geography, draws its materials from all the various divisions of Natural History, in 
order to present a systematic view of th«* globe, its productions and iuhabiunis, is 
here treatoi!, in a compendious form, by Mr Maelaren ; to whom the woik is indebt- 
od ior some very valuabK’ (•(ini>'ihn(.ions in the department ol St:!L:st.ics. 

IMedicinc, and tin’ seiemes subservuiit to that study, havH‘ been du*) UMidetl to 
in i*ie (brmation of the 'v.nK. I'o'.ier .liiatoiny, there is ,i in v o'ltilitn ol 'i’e 

■subject, wriUen l>v (he lat<- l)i tiiinJau, Physiology is tiiliy f '.u;.' in tlic 

i;.' .ar ifern.- tho 'i.ip.;' > 1 1 e i'n-iiu'n it amuni 

life; but there seemed c,> t>c wuiuiog romj.ni-en.nxe m-- ' ' i ilie geU'er.il iaus its 

which they m‘e reducildc ; u defeel whieli iias iieen ably lupphed, in thi' '\,,ik nv 
Dr lloget. The progress made of late years in the iuiporlaiil . v. s i!- ,, ;m!i! 

some modes of practice omitted in ilie Eiicijclopadui, are detaihd, n; i np ■ -.eui.d 
artiel.e, by Mr Cooper; and the present state of opbiiun, in >h-. n. > i n v.i;! , .-.li; 

resjieef to 'N'acciiiation, i\ill be found in the article iie.i!. I'nd nea,!. tfll t'nee 
articles upon the subjects of liathing, Dietctie:;, and f ood— (lie iev- i>. t 'r Voone. 
the two last by Dr Duncan, junior, complele the list of eontiiiuMoio: in >1, . de- 
partment. 

A ninuher of articles iuivc been assigned to llio t;xtcn,si\e dip.iii’e.ciit o! Ar!.' 
and lHanu/iictiir^^s and.ti'oiigh some oi (n-. .n refer to the Eiic^clopffdut (d; sia h 
details as did not reipdrc any niaieria! alteration, the gieatei- part in; \ be <le.seiib- 
ed as coinidete treatises on ihelr re.spcctivc subjects. A simple ciiuniv latnm o!' the 
more important will, therefore, fadUce for tlie present, pin post. 

Among those relative to the Mcchauieal Arts and Manufietures are, Anchor 
making. Assaying, Blasting, Block- Mach incry. Boring, lhass-maling, ('annon- 
making, Carp-.iitry, (joining, Cotton-mauufiicture, Cutlery, Joinery, Iron-making, 
Lithogra[ihy, Printing, Koad-making, Steel Plate Priming, and Stoue-Masonry, 
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including 'Stcrtie-Cutting. The articles oti Assaying and Coining Were writ- 
ten by J^r Mushet; Carpentry partly, and Road-making by Dr Young; Boring 
, and Cannon-making by Mr Cacli;ll ; Cotton-manufacture by Mr Bannatyno ; Join- 
very and Stone-Mason ry by Mr Tredgold; and Printing by Mr Stark; to whose 
promptitude and skill, in bis professional connection with this work, the Editor feels 
himself in no small degree indebted. 

The list of articles on the Arts and Manufactures connected with Chemistry, and 
other branches of General Physics, includes the following : Agriculture, Alum, 
Ammoniac-Sal, Baking, Bleaching, Brewing, Bri'-k -making, J^istillation, Gun- 
Powder, floriieulturc. Lighting (treated under fires Lights anr^ r. oi.jis), iindWino- 
inakiiiff. I'hc first of these was written bv Mr Cleghoiii, an extensive ('onUihiitor 
jU ifu‘ t1(‘})nrtnicnr« of’ StutisUcs and 'J’upogras'lty ; tho iiCNt Nf veu by Dr 'rhoiiiaii 
I i by i\Ir NciiJ ; :nuf i'uA c ^iiid V^’inc-iuaking bv Di 

Man-ulliplL 

Till' last ffcncrii) bead oftlie lirst division oi'tliis Outliius it: that (’omprehending 
iho ar^:c!o^ m* live* to the rh/osoffnj of the Mnid^ and l^hi^usophij* 

Mom of the topics rauffiDi^* under the first of tliese liranclies liiive been treated in 
I he : ‘ort, thuii«;h several of tluan be recast with advantage 

in anotbci inouhl. ('a>]d not have Ixcii done in the present work, withoni. 
the exclusion ot siibjoets, in regard ;o wliich, greater additions have been made 
to tin ,>tof 1. oi’ posiiiro kuowjhdgv. Articles have, however, been given on a 
hnv .sahjc is, vhich seemed to ie(|uire iiotue, either on account of tlie new lights 
whicli recent iiujuiries have re i lei led iii»ou tliem, or of their practical utility. 

Tiic subject oi lleautv, the disen.ssiou of which Involves miieh of the theory of 
Taste, and the analysis of a numerous order of the jiuim delightful emotions of 
which our nature is susce|)tible, is examined at Cfuisiderable length, in an article 
written by ftlr JeHroy. The analytical i>art of it is preceded by a rapid, but dis- 
criminating survey of the doctrines maintained by preceding inquirers ; and, though 
the tlieory wliieh it is the autlior’s object to establish, is substantially the same with 
that of Mr Alison, it is treated and illustrated in a form and manner so original 
and so striking, as to entitle this article to be characterized, as one of the most mas- 
terly and brilliant disquisitions in the whole compass of our philosophical literature. 
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Education is copiously treated in the 
mumcd in tins work, with a view to a philosophical investigation of thecal dti- 
jeets at which Education ought to aim, and the means of attaining ihli- 

quiry ably prosecuted in Mr Mill's article on that subject. The art of educatii^ 
the Deaf and Dutnl) — one of the most pleasing results of this branch of philosophy, 
is fully explained in another article, written with his accustomed clearness and 
elegance, by Dr Iloget. 

Besides these ai tides, there is an examination of that new philosophy which pre- 
tends, not only to furnish an entircly original classiheation of our mental faculties 
and principles of action, but to point out certain external indications, in the bone 
of the head, of the state of energy and activity in which they exist. 'I'his is given, 
by the author just named, under the term rrauioscopy ; a term which ha, been 
lately exchanged, by the disciples of this School, for that of Phrenology. 

Political i'hilusophy has been hitheito but little attended to in the fuiniatiou of 
Encyelopa'dias. Various circumstaurcs, howevci, have of late years conspired so 
much to exalt the importance and intciest of the subjects about which it is con- 
versant, that they could not now be neglected in a work professing to fuinish a ge- 
neral digest of useful knowledge, without exposing it to the charge «1 defectiveness 
in a most essential department. 'I'hese subjects seem, mdeed, to have peculiai claims 
to attention in such publications ; for the iiutuircr in tins department is hui too often 
left to such information as can he procured in mcie oicasiotial .ind paity produc- 
tions}-— in woiks where it is seldom attempted, either to pursue a scientilii mode 
of discussion, or to reduce the scattered elements of knowledge into a systematic 
form. Hence the propriety of political investigations, in works planned for the pui- 
pose of mothodiAing and dilfusing useful Inowledge ; where, though prejudice and 
predilection cannot of course be excludwi, .dl the general topics of political siieneo 
arc far more likely to he treated in a philosojihical spiiit and form, than in most of 
the other vehicles of political information. 

The defects of the Enci/clopa,dia liritannica in almost all the branches of this 
department, left ample room, and, a<f the present Editor thought, a strong call to 
supply whai was wanting there, in this publication ; and he hopes it wiU be found, 
in one at 1 ist, if ttot all of these branches, far more comnlete than anv work of 
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j yet, withWlt delriinent' to any otlier science or suljfect as to ' 
' Was here reasonably to be expected. Tlie political articles con> 

'tailed Wy be considered as belonging to General Politics, to Political £co« 
bO)Viy« ei><l to Political Arithmetic. 

To the first head may bo refen'ed the articles Balance of Power, Government, 
Jurisprudence, Law o^ Nations, Liberty of tlie Press, and Prison Discipline j all 
of them, but the first, written by Mr'Mill ; whose contributions in this and the other 
departments where his assistance has been given, display a rcacli and depth of think- 
ing, and a power of analytical reasoning, that must command the resjrect even of 
those who may sometimes be disposed to dispute his principles, or to dissent from 
his conclusions. Most of the great problems respecting the ends of goverumeut and 
legislation, and the moans of preserving political, civil, and national rights, are dis- 
cussed by him, in the articles just mentioned, in a form severely methodical, and in 
a spirit which seeks neither aid nor ornament from the artifices of rhetoric. 

It is observed by M. Cuvier, in his IJistorical Report on the progress of certain 
branches of physical science M France, since the era of the Revolution, that the 
evils whith the ruinous system of Assignats produced in that country, were, in some 
degree, compensated by the improvements hi the arts to which it gave risc.‘ Compen- 
sations of a far higher order have, in this country, attended the evils occasioned by mca 
bures affecting the soundness of its Currency ; for they have served to exercise the 
science of Political Economy in discussions, which have elicited new principles, afforded 
new explanations, and raised the truths which it unfolds to a degree of importance in 
the eyes of statesmen and legislators, of which the world is at length likely to experi- 
ence the benefits. The space allotted to this science, in the plan of the present woi-k, 
has been accordingly measured out, with a due regard to the interest which it has ex- 
cited, and to its intrinsic utility j and here, also, the reader will receive the infonna- 
tion which it presents to him, from contributions of eminent ability ; some of them 


' “ title ft Iftwse I I’ftrt du popetier dcs perfcctionnemeM durables, ct sur-tout I'cmploi de 
I’ftcidc marifttiquo oxigend pour Ic blancliimcnt de la pate. Cost memo d elle qae Ton doit 
cn grande psrte le nonvel enaploi de» canuxttree atCrfiotypee, qui auginenteront lea Wenfidta de 
Vhwpri nuu|| « j en febant ptfllllllbr le* conccpiioni du gunie jusque dans los plus pftuvrcs chaUinitTCs ” 
Roppvrt kur let Pr^is de* Scienect Ralurdlet, p. 892* 
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wntten by th^s^ ’Whb^lext to tbe immoftal i 
, 'wbsidereii its gre»te^ . .,, ,, 

Tskiog them in alphabetical Oliver, the following are the most important of th^: 
cohtrilmtions : Banking, by Mr Buchanan ; Banks for Savings, Beggar, Benefit ob^v 
^ cieties, Colony, by Mr Mill ; Commerce, by Mr Lowe ; Corn Cottage Sys- 
tem, by Mr M'CulIoch j EconoiWsts, by Mr Mill ; EmigraWn, by Mr Buchanan j. 
Exchange, by Mr M‘Ciilloch ; Funding SystMiii by the late Mr Ricardo } Interest, 
Money, Political Economy, by Mr M'CulIoch ; Poor Laws, by the Reverend Mr 
Sumner ; Population, by the Reverend Mr Malthus j and Taxation, by Mr 
M‘Culloch. ji; » 

It will appear from this enumeration, that the science of Political Economy is 
here examined as a whole, in a general treatise ; while a number of articles are devot- 
ed to subordinate topics, requiring separate elucidation. As nothing was 'more want- 
ed /or the purposes of the student, than a succinct and systematic exposition of the 
, IcacUng doctrines of the science, the general article by Mr M'Culloch cannot fail to 
be regarded as a valuable addition to the means bf,diffusing the knowledge of its 
principles. His other articles arc marked by the same dear and .searching view of 
the whole field of inquiry, and the same depth and skill in the application of general 
principles, which eminently distinguish that treatise. They contiiin a forcible ex- 
position of the new doctrines concerning rent, value, wages, and profits ; while they 
' , also furnish full statements of the doctrines to which they are opposed. In copious 
references to the history of opinions and of measures, and in illustrative Tables, 
formed with the greatest attention to accuracy, they have recomuieiidations of espe- 
cial value in an Encyclopa;(]ia. The prejudices and clamours that have been oji- 
]>08ed to the impoi*tant and fruitfbl doctrine more particularly connected with tht' 
name of Mr Maltlms, must be considered as greatly enhancing the value of the cor- 
rect and comprehensive summary of the facts imd reasonings by which it is csta* 
blished, here given, in their latest fonn, from his own pen. Closely connected with 
this subject is that of the article by Mr Sumner, which contains a clear ,atad sound 
view of all the questions discussed in it. The articles in this departmCnt niay be 
hlM^escribed generally, as furnishing a pretty complete view of ,|^l the great ques^btt 8 that 
have been agitated in modern times, relative to the creation, distWhution, and odn- 
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wealth j the theory of, and trade in money ; the means employed for rais- 
ing<itV>{>pli<M for public expenditure ; the effects of subjecting the food of the people 
to artificittl regulation } the causes which regulate the increase and decrease of their 
numbers ; the causes and effects of pauperism and mendicity ; and the expedients that 
have been adopted or proposed for the relief, removal, or mitigation of those evils. 

In the branch of Political Arithmetic, there arc two articles, by the able Calcula- 
tor already mentioned as the author of the article on Annuities. The first, on Bills 
of Mortality, explains the history, formation, and uses of these important registers } 
the other, on the Law of Mortality, explains the principle which governs the waste 
of human life, and fliriiishes the means of calculating the probable length of its du- 
ration at any given age. 

.\ftei the primary division of the Sciences and Arts, the tlmee connected pro- 
vinces of Giocuvi’UY, Spaiisucs, anb Toi»oorapuy, occupy the largest portion 
of the present work. The observations and intjuirics made during the last tvrenty 
years have produced a great accession of new information in all of them. Dur- 
ing that poiiotl, the obscure districts of central Africa, the interior regions ainl vast 
rivers of the American continent, the numerous islands which compose the two new 
divisions of the world in the Indian and Piicilic Oceans, and the iev seas which in- 
volvc the Poles have been visited by various expeditions of discovery, which 
have contributed essentially to rectify and extend our geographical knowledge. 
During that poiiod too, great changes have taken place in tlie political geo- 
graphy and condition of states. Many transfers of territory and dominion have 
been vvltiiossud in the old world, and a number of independent comnainitics have 
arisen in the most depressed quarters of the uew in cjuarters, where liberty, 
it is to be hoped, will ere long he established upon a solid basis, and fresli scenes 
of exertion opened to the expansive and lihinitablc powers of Biitish industry and 
enterprise. The means of information respecting the internal and lelative cii- 
cunistanees of nations, have also been nnich enlarged during that period. It has 
pioduced two authoritative enumerations of the population of our own conulry ; and 
a variety of publications, domestic and foreign, replete with in^tructivc details in all 
the branches of statistical iuquiiy. These various consid< rations seemed to rcquiie. 
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tliat a considerable portion of the work should be devoted to this useful and in- 
teresting class of subjects. 

All the great divisions of the Globe recognized by the older geographers, ex- 
cepting Asia, which is largely surveyed in the Encyclopadiat together with the, 
new divisions of Australasia and Polynesia, have been treated in general articles} 
embracing the latest information belonging to such heads. Another general article 
has been employed upon the history of discovery in the Polar Seas, and the problem 
as to the existence of a northern passage to the Pacific Ocean ;-—a problem which 
has acquired great additional interest, from the noble attempts lately made by this 
country to solve it, and to subject the terrors oftlte arctic zone to her courage and 
her genius. 

In the general article on Europe, by Mr Maclaren, there is a comparative view of 
the extent, population, and resources of all the different European states. The account 
of Africa, by Mr Murray, contains much learned and ingenious inquiry as to 
the knowledge of it possessed by the Ancients, and the Arabian writers } as well 
as concerning the long agitated question of the termination of the Niger j — a question 
happily decided since that article was written ; as the reader will find, by turning to 
the interesting particulars detailed under the word Zaire. To the w riter of these 
particulars, himself a distinguished promoter of geographical discovery, the work is 
indebted for three of the general articles above alluded to j those namely on Aus- 
tralasia, Polynesia, and the Polar Seas. 

Besides the general comparative view of the European States, there are separate 
articles on most of them; in the composition of which, the gre^atest attention 
has btipn paid, by their respective writers, to all the latest and best sources of 
information. Exclusive of those which jclate to the British Empire, the most 
important arc the articles on Austria and France, by Mr Lowe ; those on Ger- 
many, the Netherlands, Portugal, Prussia, and Russia, by Mr Jacob } those on 
Greece, and the Ionian Islands, by Mr Maclaren j and the very interesting and in- 
structive article on Spain, by the Reverend Mr Blanco White ; himself a native of 
that unfortunate Country. 

With respect to the British Empire, the Statistics of its three great members — 
England, Ireland, and Scotland, are copiously detailed under these, and some other 
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heads aflbA ther^ are, besides, Topographical articles on each of their respective 
counties?;! In the numerous Reports presented to Parliament, the British Statist 
hais. means of information, no where possessed in a form so authentic and satisfac- 
' tpry, in regard to any other Country. Great use has been made of these invalua- 
ble documents by the intelligent writers of the articles alluded to; of which, that 
on England, by Mr lA)we, is necessarily the most extensive and various.’ The Fish- 
eries form a separate article, written by Mr Barrow ; and various other branches of 
national industry have been already mentioned, as the subjects of articles, in the list 
of those regarding Arts and Manufactures. The Navy too makes a distinct head 
of inquiry ; under which is comprised an account of every thing appertaining to our 
ships of war, as well as to the appointment, rank, duties, and pay of those employed 
in them ; forming, with the articles on the office of Lord High Admiral, on the 
Court of Admiralty, on the Dock- Yards, and on the Telegraph, a far more cojTect 
and complete view of this great bulwark of the nation, and favourite instrument of 
her power, than is to be found in any other publication. 

'V 

The County articles contain much useful information concerning rural affairs, and 
the progressive numbers, and employments of the people. Two tcpoginphlcal ar- 
ticles, of a different kind, are employed on two Scottish national works, — the Ca- 
ledonian Canal, and the Bell-Rock Light-House ; both wi'ittcu by an experienced 
Engineer, Mr Stevenson. 

Next to Europe and its Islands, the vast regions of the American Continent have 
been most largely described in this work. Under the term United States, there is 
an excellent general view of these great and prosperous communities, written by 
Mr Maclarcn, 'I’he other articles of most importance are those on Brazil, Buenos 
Ayres, Canada, and the Caraccas, by Mr Buchanan ; and those on the Floridas, 
New Granada, (luuliuiala, Guiana, I^ouisiuiia, Mexico, and Peru, by Mr Jacob ; who 
has carefully and skilfully availed himself of the many valuable details contained 
in the publications of Bai'ou Humboldt, and of some other sources of information 


' The Population of the British Bmpiro, iis a^^rtained by the Census of l.Sei, is given under 
the article Population, among the Addenpa, subjoined to the sixth volume. In the I'ubie annex- 
ed to the article Taxation, Vol. Vf. p. $44, there will be found 4 much laier view and analysis of 
the itevenue of the . Empire, than is contained in the article on is'ae/aW, 
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but liiile known or examined by Ijiiglish readers. The orLiclcs on New Oivnaila, 
Mexico, and Teru, inny lx* particularly mentioned, as furnishing a very instructive 
and inttrosting view of those uiogJiihccnt regions. 

Several at tides have been given on those parts of Asia and its Islands, as to 
which any new infunnation of importance has been laid before the Public. Of 
these, the only one lecpiiriiig particular notice is the account of China, by Mr 
Barrow. Notwitlistanding the voluminous publications of the Jesuits, the era of 
accuiatc inforniutiou concerning tliis vast Empire, can only be said to have com- 
menced with Lord Macartney’s embassy to Pekin. It was only tlicn, in p.irtit u- 
lar, that correct ideas begun to be formed of the structure of its extraordinary lan- 
guage ; of which, the knonkdge that has been since acquired by several of oiu 
countrymen, bus enabled tlum to sift its mysterious litciatnie. and to dis|)cl 
many ilhiaioiis which had hitlicilo prevailed. One of the most curious and 
valuable portions of the present article, is that employed in cxpl.iinin;’^ the nature ol 
this language, and the construction of its written character; but the antliui bas 
taken a comprehensive view of the whole field of inquiry included in his subjctl; 
illuminating every part of it with the infbmiation derived from a thorough knowledge 
of all the published authorities, enlarged and rectified by personal obbcrvation 

With the exception of a gencial survey of the Barbary States, by Mr Murray, the 
only African country forming a separate article is Egypt. This article comprisi's the 
substance of what is to be found iu the latest publications concerning that country ; 
but is far moi'e remarkable, from containing, besides other learned inquiries, the 
rudiments of a Hieroglyphicnl Vocabulary; founded upon the analysis of the famous 
triple inscription on the stone of Kosetta, now deposited, among some other pro- 
eijus remains of ancient Egypt, in the l»r*^ihh Museum. It was in this article, in- 
deed, that Dr Young first gave to the Public an extended view of the results of his 
successful intcrprciation of the hieroglyphical characters used iu that inscription ; 
unquestionably one of the most remarkable achievements of modern scholarship, and 
which bus furnished a key to the mysteries of Egyptian literature, sought for in vain 
by the ieained of the ancient world. 

The additions made to History and Bioorarhy have been limited to accounts 
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of and mostly of recent lives. To have reconsiderod portions of 

>•; History already examined in the Encyclopfedia, yv\n\tG\tv defects there might be in 
the materials, or mode of treating them ; or, to^have attempted any material en- 
’ Jargemont of the Biographical department, with respect to distant ages, would have 
j occasioned encroacliments upon the space necessary for inquiries more strongly cal- 
led for by the objects of tho work. The histbrical information is given chiefly in 
corincction with the geography and statistics of tho different , states j and may be 
described, generally, as embracing all the great events and transaetioiw of the last 
twenty '^ears. For the particular history of the European states, during that pe- 
riod, the reader must turn to the articles under their I’espective names ; but, under 
the head of Great Britain, he will find a general view of the events and results of 
the mighty contest in which the greater powere were engaged, from the period of 
the rupture of the treaty of Amiens, down to the memorable era of the battle of 
W'aterloo. With respect to the other quarters of the world, there is an account of 
our wars iu India, under that word ; of the late war with the United States, in the 
general historical article just mentioned j and of the revolutions and subsequent oc- 
currences in the Spanish American Colonies, in the articles on these countries, already 
noticed in this Outline. 

Tliough some Biographical articles have been inserted, for the purpose of supply- 
ing what seemed palpable omissions in the Encjjclopfcdia, the greater part are ac- 
counts of persons who have died during the last thirty years. The number amounts 
iu all to about one hundred and sixtyj and the subjects of them have been selected, 
for the most partt on account of their eminence in Science or Literature. 

Of these articles, a large proportion of such as relate to men of science hav<) 
been contributed by Dr Young. Valuable in many lespects, as accounts of 
such meu, written by one so deeply versed in all that they have done and taught, 
could not fail to be, they are recommended in a particular manner, for the purposes of 
a work of reference, by then* accurate bibliographical notices and lists of even the 
smallest pieces, written by the persons whom they commemorate. Dr Young’s 
assistance iu this department was not confined to any particular class of lives ; and his . 
account of Porson, whose acquaintance l^e enjoyed “ for the last twenity years of his t 
life,” is perhaps the most interesting and^discriminating that has yet been published ; ^ 
of that illp^o.us scholar. The work is enriched with several other account of 
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distinguished nient derived from long personal knowledge of them, and i^urces 
of genuine information not accessible to every eye. Among these may be* mentioned 
the account of Dr Adam, by Professor Pillans ; of Dr Adam Ferguson ami Mr 
Home, by the Reverend Dr Lee } of Mr P’ox, by Mr Allen j of Ihofessor Playfair, 
by Mr Jeffrey; of Mr Rennie, by Mr Ban*ow; and of Mr Watt, obtained from 
a quarter which justifies the Editor in pointing it out, as the most complete and au- 
thentic yet published of that distinguished benefiictor of the useful arts. 

\ 

The list of articles not properly belonging to any of the preceding departments, 
and which may, therefore, be ranked in the class of Miscellankoi s LiTEUATUiii:, 
is not very numerous. It however embraces several, on subjects of consider- 
able interest, which have either been omitted in the Unr^clopft dia, or have not 
been treated there in a suitable manner, and with the advantages of the knowledge 
now possessed in regard to them. Such are tlie articles on the Fine Arts, lliblio- 
grapby. Chivalry, the Drama, Languages, Romance, and War. 

The object of the able article, written by Mr Hazlitt, under the first of 
these heads, is to point out the principle of excellence in the Arts ; particularly in 
those of I’aiiiting and Sculpture ; and to inquire into their progress, and tbe means 
proposed for their advancement in this country. Great and valuable additions have, 
of late years, been made to the stock of knowledge, in that branch of philological 
learning which relates to the history and affinities of Languages. The discoveries 
in this field have opened up sources of information as to the early history of the 
human race, which no other rcscarclics or monuments could possibly .siqtply. It is t» 
l^he pliilologers of Germany that this branch of learning is more especially indebt- 
ed ; the reader will find the I’csults of their inquiries, and of those of our coun- 
trymen who have seconded their labours, in the elaborate article on Languages, writ- 
ten by Dr Young. Ol‘ the articles on the interesting subjects of ('hivalry and Ro- 
mance, and on the more extensive and classical theme of the Drama, it i j enough 
to say, that tluy arc the productions of Sir Walter Scott. If they cannot increase, 
they certainly will not detract fi oui the lustre of that celebrated name, in whatever 
literary capacity it may be pronounced. The article on War, by Major Hamilton 
Smith, contains a skilful exposition of the rules applicable to all the different kitids 
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of military operations j with copious illustrations from the great movements and 
''events, of the late continental campaigns. 

The Editor cannot conclude this Outline of the contents of the work, without 
■ some furtlier mention of those Discouraes on the History of the Sciences, from 

, A' f 

which it derives such peculiar recommendations. ’ 

Tlie striking figure used by Lord Bacon, in mentioning the want of a general 
liistory of philosophy, to illustrate the nature and magnitude of that want, is known 
to all the world. Much has been dune, since his time, to supply the information 
on this head which he thought so indispensible to the completion of the Circle 
of Learning ; but very little has been done to furnish it in a form calculated to 
promote its general diffusion. The brilliant Sketch contained in D’Alembert’s 
Discourse prefixed to the L'nci/clopedie, forms but a small part of that cele- 
brated perfonnance ; the greater part of it being occupied with a theoretical 
view of the origin of tlie sciences, and of their encyclopedical arrangement. 
Though sufficient for the display of his own various attainments, the scale 
of his historical notices was much too limited to admit of any satisfactory views 
of the opinions, even of the small number of “ those great lighls of the 'world 
hy whom the torch of science has been successively seized and transmitted.” 
On the other hand, the works of the professed Historians of Philosophy are much 
too extensive and minute for general perusal. The proper medium seems to have 
been attained, in the nubie Discourses by Mr Stewart and Mr Playfair, prefixed to 
these volumes. Nor is this their only excellence in point of plan. Those who are 
best acquainted with, and most competent to decide upon the merits of the other’ 

* Mention has been already Piade of the Discour e on the History of Chcmhtrtft written by Mr 
Brande ; and the general objects of the whole, and the order in which it was propo.scd they should 
appear in the w'Oifk, have been detailed in the Original j^dvcrlUement, That order wiis afterwards 
altered, confarniably to an arrangement mentioned in a subsequent Advertisement, prefixed to the 
third volume. It was at one time imagined, that when the work came to be bound up, the Dis- 
courses of Mr Stewart and Mr Playfair might be.placed in its successive volumes, in the order of 
Uieir Parts ; but their inequalities in point of size bave rendered it necessary, that they should re- 
main in the order in which they were published* 

Mr Stewart alludes {Dissertation^ Part First, p. 12) to a translation of D'Alembert's Discourte 
as intended ^ be annexed to those prefixed to this work ; but this part of the plan was, on due 
considaiaiMbni i^aadoned as unnecessaty. 
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][!iiii^ries of pbH<)SQphy, will perhaps be the most r^y to acknowI|^gc Ini' _ 
ipUcill with, l^ich the consecutive heads of inquiry have beeti arranged in tijese 
courses. They will not be less ready to ^ickijo^vledge, that the originality ahd dcptbt 
of the reflections and reasonings contained in them, is as conspicpqns as the mqjesf|»1 
and beauty of ithe language in whieh they i^e expressed. \ 

:T$iat these splendid Discourse^ have not been completed, inust be inattei? of regret 
to the Public, as it certiinly is to those more immediately connected with this work. 


4 


The completion of Mr Playfair’s, it is weH known, was prevented by hi| death. ' 
The fine paraltll between Newton and Tieibmtz,:whieh occupies the last pages of 
what ,hii8 been pjtinted of the Second Part of hw I^onrse, was corrected only a 
few days bel'ore that event ; and it shows how strong and clear, to its very cxtinc- 
tioi^ was that light, which had so lohg diffused its radiance over the paths of 
science. Mr tS'tewait’s plan, h^jbeen fully executed, in so far as concerns the his- 
tory of Metaphysical Knifwledge } but lb»t of Moral and Political Philosophy dur- 
iiing the eighteenth century, atthe commencement of which, the First Part of his 
Discourse closes, is unfortunately wanting. He hal- himself addressed the Public 
on this subject, in the Advertisement prefixed to his S^nd Part j- but, notwith- 
standing the demands upon his time there alluded to, he libiild not have failed to 
„itttempt the accomplishment of his design, had his health b^n sufficiently stable to 
allow him to fulfil his own, views and wishes in regard to it. 

In closing this Outline, the Editor begs, that no one will ascribe the terms of 
commendation which occasionally occur in it, to any presumptuous idea, that they 
could be of any consequence, cither to those to whom they apply, Ojr to the Public. 
‘He conceived that it was bis dnty to give some account of the plan and contents of 
the work ; and in doing so, he has only exorcised the privilege allowed to the hum- 
blest historian, of representing the persons and things that come under his review, 
in the light in which they appear to his own understanding. 


After the foil view that has been given ojptbe work, and the principles upon whici' 
it has been formed, there remain only a very few ppints requiring any farther rcmarl 
br'explaiml'on. 
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One of these is tiie apparent disproportion between the space allotted to the 
last, as compared with that occupied by tlic first half of the Alphabet. With 
respect to this, the Ihlitor roust ohserv'c, that the Letters in that luilf, with one 
or twti exceptions, are not nearly so productive of articles as those in the first half ; 
that several of them ai c almost entirely barreti ; that a considerable part of each vo- 
lume, cxccj)t the last, is occupied with a preliminary Discourse ; and finally, that it 
is scarcely possible to adjust the earlier parts ol‘ a work of this kind to a scale ex- 
actly suited to the whole. 

It may aiso be thought, that the articles are sometimes of a disproportionate 
lengtii j ami the iMlitor certainly does not mean to say, that cverv subject occupies 
exacliy that space, w'hicli a due regard (o all tlie eireumslances regulating tlie plan 
of the work would prescribe. In truth, if an Eucytloj)a'dia is lo be compos- 
ed of ov.giiial articles, written by men ol“ eminence, wiio have made a particular 
study of the subjects upon which they arc rcquiri'd to write, or who have particular 
means of iiifoniiatiou concerning them, it will always be found difficult, if not imjios- 
si!)lo. to limil each contrilmtion to the space re(|uired by the general plan. But the 
Editor makes this observation, rather to obviate cavils, than as thinking any apology of 
the kind much called for in relation to the ])rcsent woik ; for, though (listinguished 
ill all eminent degree by the literary rank of its ( onlrihutors, he is inclined to think, 
that it IS less liable to criticism, in the particular alluded lo, than any similar work 
th.at could he named. 

Another point requiring some explanation, is the vumt of several articles, to which 
there arc refercuecs in the work. This has arisen, jiartly from disappointments in. 
cidcut to every luulcrtaking ol’ the kind, and from w Inch no diligence, however 
great, will ever .secure an exemption ; and ]»artly from discovering, as the work 
advanced, that tlie subjects referred to (ould not lie treated, without excluding others 
of more interest and importance. U'iicy wlio are disposed either to censure omis- 
sions, or to object to particular articles as supcriluous, would do well to recollect, 
that in order to form a fair judgment, it would be necessary, i:i every such case, 
to attend to all the particulars rc(|uiring to be considered in ailjnsting the plan of 
the work ; that the formation of such a plan is evidently a business of scleclion, 
and consequently of discretionary choice; and, that an Editor’s arrangements are 
liable to be varied by circumstances which he cannot jiosaihly control. 
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The plan of announcing the names of Contributors, in connection with their re- 
spective articles, was first adopted, and was pretty extensively follow^ed in the 
I'Vench Kncycloprclia ; though not always, it would appear, with perfect good 
faith ; for towards its close, in particular, it is said to have been a common strata- 
gem, to announce certain articles as the productions ol authors predeceased/ In 
no work of the kind has this plan been so steadily and extensively followed as in the 
present / and there can be nodoubl, that it has contributed essentially t(» 

its character and success. It was a favourite object with its intelligent Projector, 
and the Editor readily entered into his views, being thoroughly satisfied that tlic 
Public would approve and profit by tlicm. Yet he must say, that it is a plan at- 
tended with some embarrassments; and likely always to stand somewhat in the way 
of that raj)idity and regularity in the publication of such works, wliicli is so much 
desired both by Pookscllcrs and by the Public ; as well as to add considerably to the 
difficulty of adjusting their contents to a regulated scale. 

The time is long past ^vhen it was thought necessary to recommend works of 
lliis kind by a formal exposition of their utility. Their numbers, and the encou- 
ragcuicnt given to them, afford a strong proof, both of the favourable state of 
the human mind in regard to the desire lor information, and of the means ol’ admi- 
nistering to that desire in an efficient manner. Works of fiction, and periodical 
miscellanies of various kinds, are the only other publications which rival Encyclo- 
ptvdiiis in the extent of their circuhttion ; hut the success of these must be allowed 
to be greatly owing to the love of amusement, to the relish for literary novelties, 
and to the fedirigs coniKCted with political discus.sion ; whereas Encyclopa'dias 
have no such stimulants, and if successlid at all, they must owe their success en- 
tirely to i! e means they furnish for informing and enlightening the understand- 
ing. 'Clicir utility, in a word, seems sufficiently proved, by the mere fact of their 
existence and extensive dissemination. 

The contrary opinion has, Iiovvcver, been countenanced by names of great distinc- 
tion in our Literature, aiid appears still to linger among some of tlie learned. 


C'ctdit alors ia tactkjuc de mettre sur le compto des morts Ics diatribes JCs plus hardies. 

Biographic Vnivc)i>dU. Tom. X. Art. DamiJaviile. 
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Mr Gray/* says Mr Mathias, in tlie Poslscript to liis edition of tlic works 
of tliat eminent Poet and Scholar, always considered, tliat tlie hhicyclopcedias, 
and .JUni versa! Dictionaries of various kinds, with which the world now abounds so 
much, alfordcd a vciy unfavourable symptom of tlie age in regard to its literature ; 
as no real or profound Icai niiig can be obtained but at the fountairi-hcad. Diction- 
aries like these, as he thought, only served to supply a liind for the vanity, or for the 
affectation of general knowledge ; or for the demands of company and of conversa- 
tion ; to which, he said, such works were fully com])etent.” ‘ No British Encyclo- 
paedia had appeared before Mr (hay’s death, of any considerable extent, or vvhicli, 
in point of cxeeution, could be said to rank above the level ol‘ mere compilation ; but 
the French Encyclopedic^ which had been in tlie course of publication for a long 
time, and was completed some years before that event, liad early attracted tlie no- 
tice' of the learned throughout Europe; and, with nil its defects, it unquestionably 
contains much, that might have occurred to Mr (hay, as fitted to minister to in- 
tellectual exercises of a higher order, than those to which he so arbitrarily limited 
the reach of such undertakings. Tliere cannot he a doubt, besides, that much was 
dune by our earlier £ncy(‘lopa*dias, limited as their sc ale was, to render knowledge 
more generally accessible and acceptable, and to give it a wider di/Iusiou among 
the body of the people, than it had obtained before. The success of thcs(‘ 
works ought, tliereforc, to havt' been liailed and ccimmended as a favourable, 
not an unfavourable symptom of the iutelligencc of tlie age. The pas.^age just 
quoted would, indeed, warrant the suspicion, that Mr Ciray considered know- 
ledge as the exclusive appanage of the learned, and tliat the Re/)ublic of Fet- 
ters must he viewed as in an unsound state, wJien the Citizens arc admitted to any 
communion witli their Superiors. 

It is at any rate clear, that this eminent person had formed a very incorrect idea 
of the nature and ends of the publications wliicli he censured, hhicyelopiedias may 
bring the means of liberal knowledge — of knowledge, accurate, and nelJ digested, 
within the reach of thousands who w ould never otherwise have possessed such means, 
in so desirable a form. This is their object, their office, and their praise ; and no 
one (wer supposed, that they were to supersede the luxe.ssity of recinriiig to 
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Other sources of’ information, upon subjects where profound learning** is wished 
to be attained. Nor is tliere any risk of sucli works intercepting the resort to 
others, where the desire for information exists in the requisite degree of ar- 
dour. They may sliinulate curiosity, and nourish a love for study, in minds 
that might otherwise remain passive or inert; but tliey uill never induce a feeling 
of satisfaction with delicicut information, where it is 'incomplete, in minds that 
would have otherwise grasped at larger and riclier acquisitions. 

There never was, at any time, but one objection specially applicable to this 
class of piil)Iications ; — that, namely, of breaking the Sciences into fragments, 
scattered fortidtously among tlie Letters of the Alphabet; and it must ever re- 
flect credit on the KncijcJopa diet liritamiica^ to have been tlic first that fully 
remedied a defect wliich bad been deemed inseparable from such liudertak- 
ings. Since that period, some of the most valuable of the systematic treatises, 
with which the Sciences liavc, in this Country, been enriclied, have ai)peared in 
Encyclopa*dias ; and liave in that way obtained a I’ar wdder and more beneficial 
circulation than tliey could ever otherwise have reached. 

These works, indeed, liave a cosniojiolitau character, which, in an improving state 
of society, recommeuds tlicm equally to every rank, from the Mechanic to the Peer. 
The history of Letters affords no example of any association for the advancement 
of the Sciences, so truly uscf’ul, and so free from all paltry cabals, and degrading inllu- 
cnces, as those through wliich such publicalioiis are formed. Nor are tlu re any 
other undertakings of a literary nature, iii whicli the laloits of so many indivi- 
duals of diflferent parties, and of all varieties of intellectual pursuit and attainment, 
can be so happily and efficiently cor-bined, in the common cause of Science and 
Learning. 


Edlnhti. -hj, Manh^ 
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This Supplement will extend to Volumes. In the General Preface^ 
to be given on its completion, the:^£ditor wUl explain, at some length, the 
views by which* he has been guided, in the arduous task of selecting and 
adjusting its Articles and Treatises ; and he hopes, with some confidence, to 
be able to show, that to Iiiave confined the work within narrowm* limits, would 
have materially interfered with every useful object proposed by its^ publica- 
tion, In the meantime he may observe, that the same number of Supple- 
mentary Volumes was thought necessary to complete the: french 
die , — a work planned, conducted, and written by the most eminent authors 
of the country wliich produced it. 

'fhe Dmcrtatioii prefixed to this Half-Volume forms tlie first of a. series 
of similar Discourses, with one of which each Volume of the Work will com- 
mence ; and whose object is, to exhibit a rapid view of the progress made 
since the Revival of Letters, first, in tliose branches of knowledge which re- 
late to Ml NO, and next, in those which relate to Matteh. In so far as re- 
gaitls the Philosophy of Mind, and its kindred branches, this historip^il •'•b 
is brought down, in the present Dmcrtalion, to the beginning of thUitib| ..ii- 
tury ; and the inquiry will be concluded in anoUier Dissertation to be pre- 
fixed to the Third Volume. The Second Volume will commence with a si- 
milar view of the progress of the Mathematical and Physical Sciences, dur- 
ing the same period, by Professor Playfair j who will in like manner con- 
clude the history of these sciences in another Discourse, to be given with 
the Fourth Volume. This series will be closed by a Dissertation on the 
History of Chemical Discovery, and Chemical Tlieory, by Mr William Tho- 
mas Brande, io be prefixed to the Last Volume. 

Of the particular merits of that portion of this historical sui*vey with which 
the prese'it Volume is enriched, this is not the place to speak ; but of these 
Discourses generally, tlie Editor may here be permitted to observe, that they 
form a novel feature in tlie Encyclopcedias of tliis Country j and, that every 
I'hicyclopa^dia must be in so far incomplete, which does not furnish a coii- 
iiected view of the Progress of the Sciences, as well a? the details of their 
Present State. - ' 
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It only remains to be mentioned, that, at the end of each Volume, there 
will be given a Key to the miirks annexed to its Articles and Treatises ; by 
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which meanS) the purchasers of the Work will be regularly informed of the 
names of those by whom they were written. This plan, originally adopted 
in the French Eneydopidiei’^&ems eminently calculated to increase the 
confidence of the public in such undertakings. 

Macvet Nawek. 

Mdtfiburghf Nwmhcr 1815. 
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PREFACE 


TO THE 


FIRST DISSERTATION, 


CONTAINING SOM$ CRITICAL REMARKS ON' THE DISCOURSE PREFIXED TO 

/ , 

.THE FRENCH ENCYCLOPEDIE. 


W hen t ventured to undertake the task of contributing a Preliminary Disrertation 
to these Supplementsd Volumes of the Encyclopecdia Britannha, my original intention 
was, after the example of D’Alembert, to have begun with a general survey of the va- 
rious departments of human knOUrledgc. The outline of such a survey, sketched hy 
the cotnprehensive genius of Bacon, together ■with the corrections and improvements 
suggested’ by his illustrious disciple, would, I thought, have rendered it comparatively 
easy to adapt their intellectual map to the present advanced stale of the sciences ; 
while the unrivalled authority which their united work has long maintained in the re- 
public of letters, wOuld, I flattered myself, have softened those criticisms whicii miglit 
be expected tp be incurred by any similar attempt of a more modern hand. Qn n 
closer examination, however, of their labours, I found myself under the necessity of 
abandoning this design. Doubts immediately occurred to me with respect to the just- 
ness of their logical views, and soon terminated in a conviction, 'that these views are 
radically and essentially erroneous. Instead, therefore, of endeavouring to give addi- 
tional <H|rrency to speculations which I conceived to be fundamentally unsound, J re- 
solved to avail myself of the present opportunity to point out their most important de- 
fects defects which, I ara?i^yertlicless very ready to acknowledge, it is much nior»j 
easy to remark than to supply/ The critical strictures which, in the course of this 
4lisciission, I shall have occasion to offer 09 my predecessors, will,' at the same time, 
DJSS. I. PAIIT r. • , ' A 



2 PUS3?ACE TO THE FIRST msSEHTATIOK, 

account for my forbearing .to substitute a new map of my own^ instead of that to wliich 
i!te names of IJacon and D’Alembert have lent so great and so well-merited a celebri- 
ty i and may perhaps sitggest a doubt, whether the period be yet arrived for hazard- 
ing again, with any reasonable prospect of success, a repetition of their bold experi- 
ment. For the length to which these strictures are likely to extend, tlie only apology 
1 have to offer is the peculiar- impoiTance of the questions to which they relate, and the 
high authority of the writers whose opinions I presume to controvert. 

llefore entering on his main subject, D’Alembert is at pains to explain a distinction, 
w'hich he represents as of considerable importance— between the Genealogy of the sci- 
ences, and the Encyclopedical arrangement of the objects of human knowledge'. “ In 
examining the former,” he observes, ** our aim is, by remounting to the origin and 
U'onesis of our ideas, to trace the causes to which tlie sciences ow’e their birth j and to 
mark the characteristics by which they are distinguished from each other. In order 
1o ascertain the latter, it is necessary to comprehend, in one general scheme, all the va- 
rious departments of study; to arrange them into proper classes; and to point out 
their mutual relations and dependencies.” Such a scheme is sometimes likened by 
D’Alembert to a map or chart of the intellectual world ; sometimes to a Genealogi- 
cal “ or Encyclopedical Tree, indicating the manifold and complicated affinities of 
those studies, which, however apparently remote and unconnected, arc all the common 
offspring of the human understanding. For executing successfully this chart or tree, 
a philosophical delineation of the natural progress of the mind may (according to him) 
furnish very useful lights ; altlmugh be acknowledges that the results of the two un- 
dertakings cannot fail to differ widely in many instances,— the laws which regulate the 
generation of our ideas often interfering with that systematical order in the relative 
arrangement of sciefitific pursuits, which it is the purpose of the Encyclopedical Tree 
TO exhibit ®. 


i 11 nc i'aiir pas confondre I'ordre Encyclopedique des conuoinctaxkceB InimaineB avec h Gjl^nealo^io de^ 
Avpvtissement, p, 7. 

- U is u DO rej^etted, tliai ilio opitliPt Genealogical dbould have been employed on tliis ocrji»ioii, whore the nu- 
tijor s iv’sli was to contradiRtingpuiili the idea denoted by it, from tliat historical view of the sc iencos to which tl«j 
(rcnvalwjy had been previously applied. 

• Tlie true reason of this might perhaps have been assigned in simpler terms by remarking, that the order of in- 
vention i«> ill most cases, the reverse of that fitted for didactic communication. This observation applies not only 
to the analytical and synthetical processes of the imlividual § but to the progressive improvements of the q^ecie$, 
when compared with the arrangemeiits prescribed by logical method, for convoying a knowledge of them to sttt- 
dents. In an cnliglitonod age, th« sciencea aw justly considered aa the basis of the arts; and, in a course of libe- 
ral education, the former are always tiosght prior to the latter. But, in the order of invention and discovery, the 
ails preceded the Men measured land before they studied speculative geometry ; and governments were 

esiabli>liod before p^Utu’s were studied as a science. A remark somewhat similar is made by Celsus, conceni- 



PEEFACE TO THE FIRST DISSERTATION. 3 

In txeating of the 4!Fst of these subjects, it caiwiot be denied tliat D’Alembert has 
displayed much ingenuity and invention j but th© depth and solidity of his general 
train of t%>h^t itnay be ijuestioned. On various occasions^ he has evidently suffered 
himself to be busied by a spirit of false lefinement $ and on others, where probably he 
was fully aware of his inability to render the theoretical chain complete, he seems to 
have aiinediRt concealing from his readers the faulty, links, by availing himself of those 
epigrammatic points, and other artifices of style, with which the genius of the French 
langiiage enables a skilful writer to smooth and varnish over his most illogical transi- 
tions.''* , , 

The^mojit essential imperfections, however, of this historical sketch, may be fairly 
ascribed* to a certain vagueness and indecision in the author’s idea, with regard to the 
scope of hM inquiries. What he has in general pointed at is to trace, from the theory 
of the Mind, and fromtbe order followed by nature in the developcment of its powers, 
the successive steps by which the curiosity may be conceived to have been gradually 
conducted from one intellectual pursuit to another ; but, in the execution of this design, 
(which in itself is highly..philo$ophicaI and interesting), he does not appear, to have 
jiaid due attention to the essential difference between the history of the human spe- 
cics and that of the civilized and inquisitive individual. Tlie former was undoubtedly 
that which '.principally figured in bis conceptions; and to which, I apprehend, lie 
ought to have confined himself exclusively » whereas, in fact, he Jias so complete- 
ly blended 4ihe two sutgects together, that it is often impossible to say which of 
them was uppermost in his. thoughts. The consequence is, that, instead of throwing 
upon' either those strong and steady lights, which might have been expected from his 
powers, "he hiSf involved both in additional obscurity. This indistinctness is more pe* 
culf^rly . remarkable in theheginning of his Discourse, where he represents men in the 
earliest infancy of science, before tliey had time to take any precautions for securing 
the meansof tlieir s'ubsistence, or of their safety, — as philosophising on their sensations, 
—on the existence of their own bodies, — and on that of the material world. Ilis Dis- 
eoursc, accordingly, 'sets put with a series of Meditations, precisely analogous to those 
which foi*iM the introduction to tlie philosophy of Descartes ; meditations which, in the 
order of time, have been uniformly posterior to the study of external nature ; and 
which, even in such an age as the present, are confined to a compa.ratively small mini- . 
her of recluse metaphysibians. 

Of this sort of eoiffechtral or theoretical history, the most unexceptionable specimens 
tviiich have yet appeared; are indisputably, the fr^ments in Mr Smith’s posthumous* 

ing tlie liitnuiiy of medicine ; Non medkbmm rationi esse peeterioretn^ sod post inedicinam inventam, rationem 
C8BC qua‘8itani/’ ■ ' 
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work on the History of Astronomy, and on that of the Ancient Systems of Physics and 
Metaphysics. 'Phat, in the Utter of these, he may have occasionally accommodated 
Iiis details to his own peculiar opinions concerning the object of Philosophy, may per- 
haps, with some truth, be alleged } but he must at least be allowed the merit of com- 
pletely avoiding the error by which D’Alembert was misled J and, even in those in- 
stances where he himself seems to wander a little from the right ptith* of fuTnisliing his 
successors with a thread, leading by easy and almost insensible Steps, from the ^irst 
gross perceptions of sense, to the mqst abstract refinements of the Gredah schools. 
Nor is this the only praise to which these fragments are entitled, y By seizjflg on the 
different points of view from whence the same object was contemplated by different 
sects, they often bestow a certain degree of unity and of interest on what before seem- 
ed calculated merely to bewilder and to confound ; and render the apparent aberra- 
tions and caprifos of the understanding, subservient to the study of its operations and 
laws. . - ' 

To the foregoing strictures on D’Alembert’s view of the origin of the sciences, it 
ma}' be added, that this introductory part of his Discourse does not seem to have any 
immediate connection with the seqnel. We are led, indeed, to exjiect, that it is to 
jiroparc the way for the study of the Encyclopedical Tree afterwards to bo exhibited ; 
hilt in this expectation we are completely disappointed i—na referepee to St whatever 
being inacie hy the author in the farther prosecution of his subject. It forms, accord- 
Ingly, a portion of his Discourse altogether foreign to the general Resign ; while, from 
I he mctaj)li} sical obscurity wlijch pcn'ades it, the generality of readers are likely to 
receive an impression, either' unfavourable to the perspicuity of the writer, or to their 
own powers of comprehension and of reasoning. It were to be wished, therefore, that, 
instead of occupying the first pages of the Encycldpcdie, it had been reserved for a se- 
parate article in the body of that work. There it might have been read by the logical 
student, with no small interest and advantage ; for, with all its imperfections, it bears 
nninerous and piecipus marks of its author’s hand. 

In delineating his Encyclopedical Tree, D’Alembert has, ,in my opinion, been still 
niore nnsnccessful than in the speculations which have been hitherto under our re\iew. 
Jlis veneration for Bacon seems, on this occasion, to have j»feventcd him from giving 
due scope tO his own powerful and fertile genius, and has engaged him in the fruitless 
task of attempting, by means of arbitrary definitions, to draw a veil over incurable de- 
tects and hlemislies. In this part of Bacon’s logfb, it must, at the same time, be own- 
•ed, that there is something peculiarly captivating to the fancy; and, accordingly, it 
has united in its favour the suffrages of almost all the succeeding authors who have 
treated of tlie same subject. It will be necessary for me, therefore, to explain fully 
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the grounds of that cepsure, which, in opposition to so ipany illustrioas names, I have 
\)resuoied to bestow on it. 

Of Ahe leading ideas to which I more particularly object, the following statement is 
given by D'AIeipbei^, I qitote it in prffei'ence to the eprresponding passage in Bacon, 
as if contains various explanatory clauses aijd glosses, for which we arc indebted to 
the ingenuity of the commentator. 

" The objects hhopt which our minds are occupied, are either spiritual or material, 
and the iriedia employed for this purpose arc our ideas, cither directly received, or de- 
rived from reflection* The system of our direct knowledge consists entirely in the 
]>assive and mechanical accumulation of tlie particulars it comprehends ; an accumu- 
lation which belongs exclusively to foe province of Memoiy. Reflection is of two 
kinds, according as it is employed in reasoning on the objects of our direct ideas, or 
in studying them as models for imitation. 

“ Thus, Memory, llcason, strictly so called, and Imagination, are, the three modes 
in which tlie mind operates on the subjects of its thoughts. By Imagination, however, 
is here to be understood, not the faculty of conceiving or representing to ourselves 
wiiat wc have formerly perceived, a facility which differs in nothing from tlie memory 
of these perceptions, and which, if it were not relieved by the invention of signs, 
would be in a state of continual exercise. Tlie power which we denote by this name 
has a nobler province . allotted to it, th^ of rendering imitation subservient to the 
creations of genius. 

“ These three faculties suggest a corresponding division of human knowledge into 
three branches, 1 . History, which derives its materials from Memory ; 2. Philosophy, 
which is the'peoduct of Reason ; and 3. Poetry (comprehending under this title all tlie 
Fine Arts), which is the oflTspring of Imagination*. If we place Reason before 
Imagination^ it is because this order appears to us conformable to the natural progress 
of our intellectual operations ’. 'i’lie Imagination Is a creative faculty, and the mind, 


' Tlie lBtitu(li> friven liy D’;^cmlicrt to the moani-iar of the word TW/?/ is a. real and very inn*ortBnt improve- 
iiiont on Bacon, who restricts it to fictitious History or Fable*. (Hr Aug. tkkot. Lib. ii. cap. i.) O’Alemliert, 
on the other hand, employs it in its JiatumI aipidficalioii, as syiionymoiui with imvnltm or trrMion. “ La Tein- 
tuio, la Sculpture, rArcliitectnre, la P^sie, la Musique, et lmv« diffeientea divisions, coinposcnt la troisicnie dis- 
tribution penfirale qui nail do ITmaginntion, et doiit Ics parties sont comprises sous le nom cle Beaux Arts. On 
peat les rapporter tous a la Pof<Ne, on prenant ce mot dans sa, signification naturello. qui n est autre chose qu'in- 
VBiition ou criatiou.*^ , . 

* In placing Reason before Imagination, D'Alembert departs from the order in which Uiese (acuities are arranged 
by Bacon. ' “ Si nous nWons pas placA. diinme bii, la Haison iqirds ITmagination, e’est que nous.avons suivl, dans * 
le syst^me Ehcyciopfidique, ronlre incfoplijraque des operations do I’cHprit, plutdt que l ordro historiqiie dc scs 
progi-fis depuis ia renaissance des lettres.”-l.('ji;w;. Prelim.) How for the motive here assigned for tlic change is 
valid, the reader will be enabled to judge from tire sequel of the above quotation. 
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before it attempts to create, begins by reasoning ypoh what it sees and knows. Nor is 
this all. In the faculty of Imagination, both reason and memory are, to a certain ex- 
tent, combined, — the mind never, imagining or creating objects blit such as are ana- 
logous to those whereof it has had previous experience. Wbeire ^is analogy is want- 
ing, the combinations are extravagant and displeasing } and consequently, ,in that 
agreeable imitation of nature, at which the fine arts aim in commQp,. invention is ne- 
cessarily subjected to the control of rules which it is the business philosopher to 
investigate. 

“ In farther justification of this arrangement, it may bepfemarked, that i-Cason, in 
the course of its successive operations on the subjects of thought, by creating abstract 
and general ideas, remote from the perceptions of sense, leads to the exercise of Ima- 
gination as the last step of the process. Thus metaphysics and geometry are, of all 
the sciences belonging to Reason, those in which Imagination has the greatest share. 
J ask pardon for this observation from those men of taste, who, little aware of the 
near affinity of geometry to their own pursuits, and still less suspecting that the onl y 
intermediate step between them is formed by metaphysics, are disposed to employ 
their wit in depreciating its value. The truth is, that, to the geometer who invenf;-, 
Imagination is not less essential than. to the poet who creates. Tliey operate, indeed, 
differently on their object, the former abstracting and analyzing, where the latter com- 
bines and adorns ; — two processes of the mind, it must, attlie same time, be confessed, 
which seem from experience to be so little congenial, that it may Jie doubted if tlie 
talents of a great geometer and of a great poet will ever be united in the same person. 
15ut whether these talents be, or be not mutually exclusive, certain it is, t^t tliey wlio 
possess the one, have no right to despise, those who cultivate the othbr. Of all the 
great men of antiquity, Archimedes is perhaps he who is the best entitled to be placed 
by the side of Homer.” 

D’Alembert afterwards proceeds to obsei’ve, that of these three general brancites of 
the Encyclopedical Tree, a natural and convenient subdivision is afforded by the meta- 
physical distribution of things into Material and Spiritual. “ With these two classes 
of existences,” he observes farther, “ history and philosophy arc equally conversant ; 
but as for the Imagination, her imitations are entirely confined to the material world ; — 
a circumstance,” he adds, “ which conspires with the other arguments above stated, in 
justifying Bacon for assigning to her the last place. in his enumeration of our inteUec- 
tual faculties Upon this subdivision he enlarges at some length, mid witli consi- 


' Tn tills exclusix! l^.iitatiott of th<* province of linaginadon to tbinga Material ami .Sensible, D'Alembert has 
loiloweil tbe definition given by Descartes in bis second Meditation : “ Imaginari nihil atiiid est i/uam rdeorporea 
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tlerable ingenuity ; but on the present occasion it would be quite siiperfludus to follow 
liini any farther, as more than enough has been already quoted to enable ray readers 
to judge, whether the objections which I am now to state to the foregoing extracts be 
as sound and decisive as I apprehend theth to be. " * 

Of these objections a very obvious one’ is suggested by a consideration, of which 
D’Alembert himself has taken notice,— that the three faculties to which he refers the 
whole operations of. the understanding are perpetually blended together in their actual 
exercise, insomuch that there is scarcely a branch of human knowledge whic'h does 
not, in a greater of less degree, furnish employment to them all. It may be said, in- 
deed, that some pursuits eiercise and invigorate particular faculties inorc than others ; 
that the study of History, for example, although it may occasionally require the aid 
botli of Reason and of Imagination, yet chiefly furnishes occupation to the IMemory ; 
and that tliis is suflScient to justify the logical division of our mental powers, as the 
ground-work of a corresponding Encyclopedical classification *. This, however, will 
be found more specious than solid. In what respects is the faculty of Memory more 
essentially necessary to the student of history than to the philosopher or to the poet j 
and, on the other hand, bf what value, in the circle of the sciences, would be a collec- 
tion of historical details^, accumulated without discriininatidn, without a scrupulous 
examination of evidence, of without any attempt to compare and to generali/.e ? For 
the cultivation of that species of history, in particular, which alone deserves a place in 
the Encyclopedical Tree, it may be justly affirmed, that the rarest and most compre- 
hensive combination of all our mental gifts is indispensably requisite. 

Another, and a still more formidable objection to Bacon’s classification, may be de- 
rived from the v^cry imperfeiit and partial analysis of the mind which it assumes as its 
basis. Wiy Were the powers of Abstraction and Generalization passed over in si- 
lence ?— powers which, according as they are cultivated or neglected, constitute the 


figuram mt imaginm cmitmplari $" » power of the mind, which (aa I have elsewhere obeorved) appears to roe 
to he roost precisely expr»*S(icd id our language l y the word Co/ieqatiw. The province assigned to Imagina- 
tion by D'Alembert is morn t>Ktensive than this, for he ascribes to her also a creaUve and combining po«;cr ; but 
will bis deduition agrees with tliat of Descartes, in as iniirli as it excludes entirely from her dominion both the in- 
tellectual tmd the moral worlds. 

' I allude 1mji« to the followingJapology for Bacon, suggested by a very learned and judicious writer : 

Oil a fait cependant 6. Bacon quelques reproches assez fond4s. On a observe que sa classification des sciences 
repose sur une distinction qtri n'est pas rigoreuse, puisque la nWmoire, la raison, et rimagination concourent n^ces- 
saircmuut dans chaquo urt, comme daoa cheque science. Mais On peut rdpondre, que Tun ou I’autre de ccs trois 
faculties, quoique secondee jiav les deux autrea, pent cepentlant jou« le rfile principal. Bn pienant la distinction de 
Bacon dans ce sens, sa classification rcste exacte, ef deviout.trSs utile.’ — (Degerando. Contp^ Tome I. p. 298.) 



8 


PREFACE TO THE FIRST DISSERTATION. 


most essential of all distinctions between the intellectual characters of individuals. A 
corresponding distinction, too, not less important, may be remarked among the objects 
of human study, according as our aim is to treasure up particular facts, or to establish 
general conclusions. Does not this distinction mark out, with greater precision, the 
limits which separate philosophy from mere historicBl narrative, than that which turns 
upon the different provinces of Reason and of Memory ? 

I shall only add one other criticism on this celebrated enumeration, and that is, its 
want of distinctneas, in confounding together the Sciences and the Arta under the 
same general titles. Hence a variety of those capricious arrangements, .which must 
immediately strike every reader who follows Bacon through his details ; the reference, 
for instance, of the mechanical arts to the department of History ; and consequently, 
according to his own analysis of the Mind, the ultimate reference of these arts to the 
faculty of Memory: while, at the same time, inf his tripartite division of the whole 
field of human knowledge, the iu:t of Poetry has one entire province allotted to itself. 

These objections' apply in common to Bacon and to D’Alembert Tliat which fol- 
lows has a particular reference to a passage already cited from the latter, where, by 
some false refinements concerning the nature and functions of Imagination, he has 
rendered the classification of his predecessor incoiisparably more indistinct and illogi- 
cal than it seemed to be before. 

That all the creations, or new combinations' of Imagination, imply the previous pro- 
cess of decomposition or analysis, is abundantly manifest ; and, therefore, without de- 
jmrting froth the. common and popular use of language, it may undoubtedly bo said, 
that the faculty of abstraction is not less essential to the Poet, tlian to the Geometer 
and the Metaphysician But this is not the doctrine of D’Alembert. On the con- 
trary, he affirms, that Metaphysics and Geometry are, of all the sciences connected 
with reason, those in whicli Imagination has the greatest share ; an assertion which, it 
«'ill not be disputed, has at first sight somewhat of the air of a paradox j and which, 
on closer examination, will, T apprehend, hefou'id altogether inconsistent with fact. 
If indeed D’Alembert, bad, in this instance, used (as some writers have done) the word 
ImagiiiaLion as syuotiymous with Invention, I should riot have thought it worth while 


1 This apppi-tioii must, ho'.rever, be understood with seme qualifieatibns ; for, although the Poet, as well as the 
tieometcr and the MoUphysiciiin, be perpetually called jupon to decompose, by means of abstraction, tin* compli- 
cated ohjerts oi pprceplioii, it must not Iw concluded that the abstractioiis of all the rfiree are exactly of the toinie 
kind. Thof'* of the amount to nothing more than to a sejnu-ation into parts of the lealitias presentml to his 
sHiisfiR ; which t«e]iaiation i« only a pu liminary step to a subsequent recomposition into new and hleid foitns <»f the 
things aJwtrectPtl ; wli jeas tie ahstroctions of tlic Metaphysician and of the Geometer form the very ohjccts of 
tlieir respective *?iTciiceb. 
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(at least so far as the geometer is concerned) to- iili^pute his proposition* But that 
this was nqtt the meaning annexed to it by thei-author, appears from a subsequent 
clause, where he tells us, that the most refined operations of reason, consisting in 
the Creation of generals which do not fall under the cognisatice of our senses, natu* 
rally lead to the exercise of imagination. His doctrine, therefore, goes to the iden- 
tification of Imagination with Abstraction.; two faculties so very different in the 
direction wluch tl;ey give to, our thoughts, that (according to his own acknowledg- 
ment) the man who is habitually occupied in exerting the one, seldom fails to im- 
pair both his capacity and his rclisli for. the exercise of the other. 

Thisddjehtification qf two faculties, so strongly contrasted in their charaetCrisli- 
cal features, was leiwt of all to be expected from a logician, who had previously 
limited the province of Imagination to the imitation. of material objects ; a limita- 
tion, it may he remarked in passing, which is neither sanctioned by common use, 
nor by just views of the phHosophy of the Mind. Upon what ground can it be al- 
leged, that Milton’s portrait of Satan’s intellectual and moral character was not tlie 
offspring of ..the same creative faculty which gave birth to his Garden of Eden ? 
After such a deffniticin, however, it is difficult to conceive, how so very acute a 
writer should have referred to Imagi|iatiop.the abstractions of the geometer and of 
the metaphysician ; pnd siill ihore, that he should have attempted to justify this re- 
ference, by observing, that these yabstrac^tms def pot fall under tlie cognisance of 
the senses. My oprp opinion is« that, ip . the composition of the whole passage, 
he had a view to the unexpected" parallel between Homer and Archimedes, with 
which he meant, qt the close, to surprise his readers. 

If the foregoing strictures be well founded, it seems to follow, not only that the 
attempt of Bacon and of D’Alembert to classify the sciences apd arts according to a 
logical division of our faculties, is altogether unsatisfactory ; but that every future 
attempt of the same kind may be expected to be liable to similar objections. In 
studying, ip deed, the 'fheory of the Mind, it is necessary to push our analysis as far 
as the nature of the subject admits of ; and, wherever the thing is possible, to ex- 
amine its constituent principles separately and apart from each Other : but this con- 
sideration itself, when combined with what was before stated on tile endless variety 
of forms in which they may be blended together in our various intellectual pursuits, 
is sufficient to show how ill adapted such an analysis must for ever remain to serve 
as the basis of an Encyclopedical distribution 


J In jiwtico to tlin authors of the Encyclopedical Trae prefixed tp the French Dictionwy, it ought to be oh- 
licrved, that it is spoken of by D'Alembert, iu his I’rcliminary Discourse, with the utmost modesty and i£lfi- 
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The circumstance lb ^ich this part of Bacoh’s philosoplqr is chiefly indebted 
for its popularity, is the specious simplicity and' comprehensiveness of the distribu* 
tion itself not the soundness of the Ib^cal views by which it was sUg^ted. That 
all our intellectual jtursUits may bb referred to one or other of these three heads, 
History, Philosophy, aUd Poetry, niay undoubtedly be said with considerable plan- 
sibility ; the word History being understood to comprehend *dl pur knowledge of 
particular facts and particular events ; the word Philosophy, all the general conclu- 
sions or laws inferred from these particulars by induction j and the word Foetry, all 
the arts* Addressed to the imagination. . Not that the fenffmeraition, even With the 
help of this coinment, can be considered as ebhiplete, for (to^para over entirely the 
other objectiona already stated) under which of these three hebds shdl we arrange 
the various branches of pure mathematics? 

Are we therefore to conclude, that the majghiflcent design, conceived by Bacon, 
of enumerating, defining, and cjlassifying the multifarious objects of human know- 
ledge } (a design, on the successful accomplishment of which he himself believeiV 
that the advancement of the sciepccs essentially depended)— -Are w’e to concl title, 
that this design was nothing more than the abortive affspn^ of a warm imagina- 
tion, unsusceptible of any useful apiilicati!^ tb' enlighten the'mind, or to accelerate 
its progress ? My own idea is widely <iff#ent. The design was, in every respect, 
worthy of the sublime genius by ^hich it was formed. Nor does it follow, because 
the execution was imperfect, thai f^b attempt has been attended with no advan- 
tage. At the penod when Bacon wrote, it was, of much more consequence to ex- 
hibit to the Icanicd a comprehensive sketch, than an accurate survey of the intel- 
lectual world } — such a sketch asj by pointing out to those whose views had been 
hitherto confined within the limits of particular regions, the relative positions and 
bearings of their respective districts, as parts of one great whole, might invite them 
all, for the common benefit, to a reciprocal exchange of their local riches. The 
societies cr academies which, soon after, sprung up in diflerent countries of Eu- 
rope, for the avowed, purpose of contributing to the general'mass of information, 
by tb ,; coBectioii of insulated facts, conjectures, and queries, afford suflicient 


deictce ; and tbat he has expressed, not only his own conviction, Imt that of his colleague, of the impossibility of 
executing such a task in a manner likely to satisfy the public. “ Nous flommcR trop copvaiiicus de rai hitiaire 
qui r£‘gnpra loujours duns line pareijie division, pour croire que notre systemo aoit rohique ou Ic ineilleure ; il 
nou^s suflira quo iiotrc liTvail tte soit pas cnti^remeiit desapprouve par les bons esprits^'' And, some pagtjs after- 
wards, « Si Je public eclair^ dqmie ntm approbation d ces chaiigemens, die sera la recompense de notre doci- 
Jiu' ; et s'il ne les ap]>iouve pas, nous n on seroiw que plus convaincus dc riropossibilitc de former un Arbi*o En- 
ryclopMiquc qtii soil uu grO <le lout ie monde." 
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tsroof, that .tfie^utidp^^DS of were ||t,;thi^tnatanc^) A{tp;|^th!|^ 

ri(jai,- “'’■’ jS'oH';- ’ ''' f ...'■ - • i'. .-■ ..■■ir • ■ 

f;Ih c 7 E&ti^i|i|^^l^><ietaiia'of Bacon’t sur^ey^ it .is ^possiljje liot t(k> bp , struct 
(itioffe 'especially iwb^* we reflect on the stAte of-tlearning ttvoji^ftdred years" agoj 
With the minuteness of his information, as w^ll as with thie extent of his views j or to 
forbear admiring his sagacity in pointing out, tp future adyepturers, the unknown 
tracks still l^ to'be explored by human curiosity. If his ciassificadons be some- 
times. aifiiflchd and arbitral, they, have at least the merit of ip^luding, under one 
head or another^. Weiy particrdar of iroportance ; and of exhibiting these particu- 
lars 'wifh^^gi>ee'of;meihod and of apparent connection, which, if it does, not always 
satisfy the judgment, never ioils to interest Ae fancy, and to lay hold pf the me- 
inory. l?^or roust it b«s largptten, to the gloiy Pf his genius, that what he failed 
to accomplish remains ]to . this day a desidemtum in science, "Ttbat the intellectual 
chart delineated hy him is, .with all its imperfections, the only one^of whicli modern 
philosophy has yet to boast j— and that the united talents, of D'Aleipbert and of Di- 
derot, aided by all the lights of the eighteenth century, have been able to add but 
little, to what Bacon j^rformed. ' ' , 

After the foregoing obsetvatioijs, it;will n^t he. expected that an attempt is to be 
made, in the fbUowipgiJEssay, to solyp a pyobletp yrhich has so recently baffled the 
powers of these eminent 'writers ; ^ and W^ch wiU probably long continue to cxer- 
rise tlie ingenuity of our successors. How .tpuch''femains to be previously done for 
the Improvetpent of that part of Logic, whose province it is to flx the limits by 
which contiguous departments of study are dedped and separated! And how many 
unsiispected liiBnities may be reasonably presumed to exist pmong sciences, which, 
to our drepinsoribed yipVs, appear at present ^e most alien from each other ! The 
abstract geometry of Apollonius and Archimedes was found, after' an interval of 
two thoQsand .years, to furnish a torch to. the physical inquiries of Newton ; while, 
in the further progress of .kno\is;lpdge, the Etymology of Languages has been happily 
cmjdoyed to dll up . the chasms of Ancient History ^ and the conclusion^ of Compa- 
rative ^atomy, tp illustrate the Theory of the Earth. For my own part, even if the 
task were executed with the most complete success, jJ should be strongly inclined 
*to think, that its appropriate place in an Encyclopsedia would be as a branch of the 
ariide on Logic }— Certainly no/ as an exorditm io the Preliminary D^j^purse;. the 
enlar|^4 and refflied yiews ,^hich it necessarily presupposes being peculiarly unsuit- 
able to that part of the work which may be expected, in the drst Jdatance, to at- 
tract the curiosity of every reader: As, upon this point, however, there may be 
some diversity of opinion, Z have prevailed «n the Editor to add to these introduc- 



12 


FREFACK TO THE FIRST DISSERTATION. 


toiy Essays a translation of D’Alembert’s Discourse, and of Diderot’s Prospectus. 
No Enfjlish version of either has, as far as I know, been hitherto published,.; and the 
result of their joint ingenuity, exerted on^acon’s ground-W9rk, must for ever fix 
no inconsiderable era in the history of learning. , 

Before concluding this preface, I shall subjoin a few alight strictures on a very 
concise and comprehensive division of the objects of Human Knowledge, proposed 
by Mr Locke, as the basis of a new classification of the sciences;.,., Although I do 
not know that any attempt has ever been made to follow out in detail t)m general 
idea, yet the repeated approbation which has been lately bestowed on a division es- 
sentially the same, by several w;riters of the highest rank, renders it in some measure 
necessary, on jj^e present occasion, to consider how far it is founded on just princi- 
ples ; more esjpecially as it is completely at variance, .not only with .the language 
and arrangement ad.optcd in these Prelim: naiy Essays, but with the whole of that 
plan on which the original projectoifs, as well as the continuators, of the Encyclo- 
ftedia Britannka, appear to have proceeded. These strictures will, a|^ tlie same 
time, afford an additional proof of the difficulty, or rather of tlie impossibilit j , in 
the actual state of logical science, of solving this great prc»|^lem, in a manner cal- 
cidated to unite the general stiftages gf philosophers. , 

“ All that can fall,” says Mr Locke, “ within the compass of Human Under- 
standing being either, first. The nature of things as tbgy arc in themselves, their 
relations, and their manner of pperatipn or, secondly, That which man himself 
ought to do, as a rational and voluntary agent, fur the attainment of any end, espe- 
cially happiness ; or, thirdly. The ways and means whereby the knoiyledge of both 
the one and the other of these is attained and communicated : 1 thiidc science nia.) 
be divided properly into these three sorts : 

“ I. or Natural Philosphy. Tlie end of this is bare speculative ti'uth ; 

and whatsoever can.afford the mind of man'any such falls under this branch, whe- 
ther it be God himself, angels, spirits, bodies, or any of their affections, as number 
and figtirc, &c. 

“ 2. IlgaxTiJc:!, The skill of right applying our own powers and actions foj^tbe at- 
tainn ent of things good and useful. The most considerable under this head is 
Ethics, which is the seplcing out those rules and measures of human actions which* 
lead to happiness, and the means to practise them. The end of this is not bare 
speculation, but right, and a conduct suitable to it '. 


' From tliU ilcfii.ition it nppears, tiiaf, iw Locke include<l under the title ot Physus, not only Natural Pfulo- 
iOjJiy, properly so cii!i.-ii. but Natural Thtology, and the Philoiioplty of the Human Mind, so lie meant to refer 
to the head of Practas, not oidy Hthicii, but all the TBiiaus Arts of life, Itoth mecluuiicfil and liberal. 
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S. oT itiei. doctrine of signs, the most usual whereof hcing' words, it is 

aptly euOugh termed also Aoynt^, Logic. The busiiHess of this is to consider tlie na- 
tureof^^ghs il!c mind makes use of fbi: the understanding of Ibings, or conveying 
its knowledge to others. 

** This seems to me,” continues Mr Locke, “ the Jirst and most general, as •well as 
naiurai, division of the objects of our understanding ; for a man can employ liis 
thoughts about nothing but either the contemplation of things themselves, for the dis- 
covery of truth, or about the things in his own powgr, which are his own actions, foi- 
the attainnient of his own ends ; or the signs the mind makes use of, both in one and 
the other, and the right ordering of them for its clearer information. All which 
three, viz. things as they are in themselves knowable ; actions as they^epend on us, 
in order to happiness } and the right use of signs, in order to knowledge ; being 
toto cielo different, they seemed to me to be the three great provinces of the intel- 
lectual world, wholly separate and distinct one fronj anothes 

From the manner in which Mr Locke expresses himself in the above quotation, 
lie appears evidently to have considered the division proposed in it as an original 
idea of his own ; and jipt the truth is, that it coincides exactly with what was gene- 
rally adopted by the philosophers of ancient Greece. ” The ancient Greek Philo- 
sophy,” says Mr Smith, was divided into three great branches. Physics, or Natu- 
l al Philosophy ; Ethics, or Moral Philosophy ; and Logic. This general division," 
he adds, “ seem perfectly agreeable to the nature qf things." Mr Smith afterwards 
obsen'es, in strict conformity to Locke’s definitions, (of which, however, he seems 
to have had no recollection wlien he wrote this passage), ** That, as the human 
mind and the Deity, in whatever their essence may be supposed to consist, are parts 
of the great system of the universe, and parts, too, productive of the most impor- 
tant effects, whatever was taught in the ancient schools of Greece^ conceining theii 

nature, made a part of the system of physics*.” 

Dr Campbell, in his Thilosophy of Rhetoric, has borrowed from the Grecian schools 
the same very extensive use of the words physics and physiology, which he employs 
as synonymous terms ; comprehending under this title ” not merely Natural Histo- 
ry, Astronomy, Geography, Mechanics, Optics, Hydrostatics, Meteorology, Me- 
dicine, aemistry, but also Natural Theology and Psychology, which,” he observes, 


’ See the concluding chapter of the Emiy on Human Uwkrsmdkig, entitled, “ Of the Division of tht 
Sciences.” 

t We<m of Nations, Book r. clap. L 
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V'have been« opinion,' most unnaturally disjoined from Physiolc^ by philosb- 
jp^l^rs." . f‘, he adds* “ which here comprises only the Supreme Heing and the 

human . sb|tii> is sqrely as much included under the notion of natural 'object as.’l^y 
is; and is fcnowabie to the philosopher purely in the same way, by observation and 
earpcfienceh” 

A similar train of thinking led the late celebrated M. Turgot to comprehend un* 
der the name of Physics, not only Natural f‘hiiosophy (as that phrase is understood 
by the Newtonians), but Metaphysics, 1 ogic, uud even History*. 

JJotwithslanding all this weight of. authority, it is dilficult to reconcile one’s sell 
to an arrangement which, while it classes with Astronomy, with Mechanics, wit ) 
Optics, and ’(«ith Hydrostatics, tlic st.dk ’.ugly contrasted stndii'? of Natural '.IIk“ 
logy and of the Philosophy of (he Iluriian Mind, disunites from the two last tsic tar 
more congenial sciences of Ethics and ol' Logic. The human mind, it is trne, as 
well as the material world which surrounds it, forms a part of the great system of 
the Universe ; but is it possible to conceive two parts of the same whole more com- 
pletely dissimilar, or rather more diametrically oppi.,.'.,U’, in all their characteristical 
attributes ? Is not the one the appropriate held and province of ohsercalion , — ^a 
power habitually awake to all the perceptions and impressions of the bodily organs 
and does not the other fall exclusively under the cognisance of reflection,— 
ration which inverts all the ordinary habits of the understanding, — abstracting the 
tiionghts from every sensible object, and even striving to abstrai them from c’, -rv 
sensible image ? iriiat abuse of language can he greater, than to ajiply a « > . . " i 
name to departments of knowledge which invite the curiosity in dircctioiii. pu •. i.-t 
]y contrary, and which tend to form intcllectuu] talents, which, if not altogefliL'i n 
compatible, arc certainly not often found unitcil in the same individual ? I'hc v e. 
physics, in particular, which, in our language, long and constant use ha.', lostr,. icit 
JO the phenomena of Matter, cannot fail to strike every car as and 

therefore ilhgkally, applied, when extended to those of Thouglit and of t'ouscioiis- 
ness, 

* Phihsophy Bhetmie, Book i. ehap. r. Part iii. § J.’ 

’ Sou4 le nom de sciencea pliysiqiuw jo rompron^ la logique, qvi ost la connoiaeanco doa Apratinna do no- 
.tre esprit et de la pnnrtition de nos idt'Cs, la raetaphj'sique, qui a'oecup di< la nature et dc rori^rine dca <itn.Hi, 
Ot enfin la physique, propremeqt dite, qui nbservo I'action mutual dee corjM lo« uns hut les autrea, et lea rauaee 
et remdwinement des pltenomt-nes Bensibles. On povrrvit y e^ter I'hifitoin " — fCEuvre* de Turgot, Teme II. 
ppim.SRS.) 

In the year 1795, a quarto volume waa published at Bath, entitled hOottectxud Phyfticx. It rensists entirely 
of Rpe<'.u1atipnH ruacernuig the l^jpsan mind, and is by uo means destitute uf merit I'ho publication was anony- 
mous ; but T have reason to ^Qeve tlial the author was the late well-known Ooremor Pouiiall. 
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Nor let it be imagined that these observations assume any particular theory about 
the nature or essence of Mind. Whether we adopt, on this point, the language uf 
the Materialists, or that of their opponents, it is a proposition equally certain and 
equally indisputable, that tlic phenomena of Mind and those of Matter, as far as they 
come under the cognisance of our faculties, appear to be more completely heteroge- 
neous than any other classes of‘ facts within the circle of our knowledge ; and that 
the sources of our information concernin;; ilicin arc in.evcry respect so radically dit- 
ferenl, that notliing is more carefully to be avoided, in the study of either, than an 
attempt to assimilate them, by means of analogical or metaphorical terras, applied to 
both in common. Jn those inquiric:^, above all, where wchavc occasion to consider 
Matte;- and Mind as ct.iispiring to jiroduce the same joint eflects (in^the constitu- 
H>r examph;, of our own compoumlod fra’.ne), it becomes more pecidiarly tie- 
ces.'^ary to keep constantly in view the dislincf j;vo\ inco of each, and to remember, 
that tlie business of philosophy is not to resolve tiic j>hcnom<tia of the one intolliost; 
of the other, but merely to ascertain the general laws whicii regtdate their munial 
(•('(imectiun. JMalicr and Mind, therefore, it sliould seem, aii; the two most genera! 
heads which ought to form the ground-woik of an Encyclopedical elassillcation of 
the stiences and arts. No branch of human knowledge, no wotk of liuman skill, 
van be mentioned, which' does no! obviously fall nudov the funr.er head or thi; lat- 

I V. 

/\e,i'eeaf>ly to th' twofidd eiassiOcation of tliC .sviemros and aits, it is jtroposed, 

llie t<'!K>\ving iiunxluclory Essays, to exiiihit a rajhil sketch ol’tiie progress made 
■ "ce toe ievi\al of lettcis r J'irsf, in tliose ’nranelies of kiiuwleii-v which iclatc to 
Mind; and, Vt.rojn//y. ni those which relate to .Matter. D’Alembert, in hi,-. Preli- 
vnieii v Discourse, has boldly ,t!!emj)t-ed to embraioboth subjects in one niagnificeiil 
Icsign i aiul never, certaiiilv, uas there a siugie mind more equal to such an under- 
taking. 'flu; historical cmtliiie which he lias there traced forms by far the most va- 
luable portion of that [lei ibrraance, ami will for ever remain a proud monument to 
the depth, to thv' eoniprchensiveness, and to the singular versatility of liis genius. 
In the ]i! e.-.ent state of science, however, it has been ajiprehended, tliat, by dividing 
so great a work among tlilleienl, haiuls, somiitliiiig might perhaps be gained, if not 
in point of reputation to the authors, at least in point of instruction to their readers. 
This division ot' labour was, imleed, in some measure, rendered necessary (indepen- 
dently of all otbei considerations), by the important accessions which mathematics 
and physics have received since D’AlembcrtV- time by the innumerable improve- 
ments wliich the siiiril of mcrcamile speculation, and the rivalsbip of commercial 
nations, ha\ e iutrotluccd into the mechanical arts ; — and, above all, by the rapid sue- 
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cession of chemical discoveries, which commenced with the researches of Bl^k and 
of Lavoisier. JThe part of this task which has fallen to my share is certainly, upon 
the whole, the least splendid in the results which it has to record ; but 1 a^n not 
without hopes, that this disadvantage may be,partiy compensated by its closer con- 
nection with (what ought to be the ultimate end of all our pursuits) the intellectual 
and moral Iniprovcraeut of the species. 

I am, at the same timei well aware tliat, in proi)ortion as this last cicmsideratioii 
increases the importance, it adds to Uie difficulty of ipy undertaking. It is chiefly 
in judging of questions “ coming home to their business and bosoms,” that casual 
associations lead mankind astray ; and of such associations how incalculable is the 
number arising from false systems of religionj, oppressive forms of government, and 
nbsurd'plans of education ! The consequence, is, that while the physipal and mathe- 
matical discoveries of former ages present selves to the hand of the historian, 
like masses of pure and native gold, tlie truths which w;e are here in qjiest of may be 
compared to /row, which, although at once the most necessary and the most widely 
diffused of all the metals, commonly requires a discriminating eye to detect its exis- 
ttuicc, and a tedious, as well as nice process, to extract it from the ore. 

'J'o the same circumstance it is owing, fhat improvements in Moral and in Politi- 
<'al , Science do not strike the imagination with nearly so gteat force as the discovc- 
1 ic-b of the Mathematician or of the Chemist. WTien an inveterate prejudice is de- 
stroyed by extirpating the casual associations on which it w'as grafted, how power- 
j 'ul is tlie new impulse given to the intellectual faculties of man ! Yet how slow and 
silent the process by which the effect is accomplished ! Were it not, indeed, for n 
certain class of learned authors, who, from time to time, heave the log into the deep, 
w^e should hardly believe that the reason of the species is progressive. In this re- 
spect, the religious and academical establishments in some parts of Europe are not 
wiiliout their use to the historian of the Human Mind. Immovcably moored io the 
’ same station by the strength of their cables, and the weight of their anchors, they 
enable him to measure the rapidity of the current by which th*e rest of tlie world are 
l)u; ne along. ‘ ■ 

Th's, too, is remarkable in the histoiy of our prejudices ; that, as soon as the film 
falls fj'om the intellectual eye, w'c arc apt to lose all recollection of our former blind- 
j)ess. Like the fantastic and giant shapes which, in a tliick fog, tlie imagination 
lends to a block of stone, or to the stump of a tree, they produce, while tlie illusion 
lasts, the sanu; effect with truths and realities ; but the moment the eye has caught 
the exact form and dimensions of its object, the spell is broken for ever j hor' Oan 
any effort oi liiought again conjure up the spectres which have vanished. 



17 


PREfACE TO THE nitST DISSERTATIOIf. 

A.S( toHhe subdivfeions of which the sciences of Mutter and of ^find arc suscep- 
tible, 1 have already said, that this is not the proper place for entering into an^' dis- 
cussion concerning them. The passages above quoted, from D’Alembert, from 
Docke, and frOba Smith,' are sufficient to shew Row little probability there is, in the 
acfual state of* logical Science, of uniting the opinions of the leai’ned, in favour of 
any one scheme of partition. To prefix, therefore, such a scheme to a work whicii 
is professedly to be carried on by a set of unconnected writers, would be equally 
presdhiptuouaahd piseless 5 and, on the most favourable supposition, could tend only 
to fetter, by means of dubious definitions, the subsequent freedom of thought and of 
expression. The example of the French Encyclopedic cannot be here justly allege<l 
as a precedent. The preliminary pages by which it is introduced were written by 
the two persons who projected the whole plan, and who considered themselves as re- 
sponsible, not only for their own admirable articles, but for the general conduct of 
the execution ; whereas, on the present occasion, a porch was to be adapted to an 
irregular edifice, reared, at different periods, by different architects. It seemed, ae- 
^cordingly, most advisable to avoid, as much as possible, in these Introductory Essays, 
all innovations in language, and, in describing the different, arts and sciences, to fol- 
low scrupulously the prevailing and most intelligible’ phraseology. The task of de- 
fining them, with a greater degree of precision, properly devolves upon those ftj 
whose province it belongs, in the progress of the work, to unfold in detail their eh - 
raentary principles. ' 

The sciences to which I mean to confine my observations are Metaphysics, Ethic-^, 
and Political Philosophy j understanding, by Metaphysics, not the Ontology am! 
Pneumatology of the schools, but the inductive Philosophy of the Human Mind ; and 
limiting the phrase Political Pliilosophy almost exclusively to the modern science uf 
Political Economy ; or (to express myself in terms at once more comprehensive and 
more precise) to that branch of the theory of legislation which, according to Bacon ’s 
definition, aims to ascertain those “ Leges Icgum, ex quibus iufornmtio peti potesr 
quid in singulis legibus bene ant perperam posituin aiit constitutum sit.” The close 
aflinilj' between these three departments of knowledge, and the easy transjtions b\ 
whicli the curiosity is invited from the study of any one of them to that of the other 
two, will sufficiently appear from the following Historical Review. 


mss. i. I'AKT I. 




DISSERTATION FIRST. 


PART 1. 


In ilie following Historical and Critical Sketches, it has been judged proper by the 
difterent writers, to confine their views entirely to the period which has elapsed since 
the 7'evival of letters. To have extended their retrospects to the ancient "woikl would 
have crowded too great a multiplicity of objects mto tJie limited canvas on whi<-li 
they had to work. For ihy own part, I might perhaps, with still greater propriety, 
have conflhed myself exclusively to the two last centuries ; as the Sciences of which 
I am to treat present but little matter for useful remark, prior to the time of T..ord 
Bacon. I shall make no apology, however, for devoting, in the first place, a few pages 
to some observations of a more general nature ; and to some .scanty gleanings of li- 
terary detail, bearing more or less directly on my principal design. 

t)n this occasion, as well as in the sequel of my Di3c0ur.se, I sliall avoid, as far as 
is consistent with distinctness and perspicuity, the minuteness of the mere bibliogra- 
pher ; and, instead of attempting to amuse my readers with a series of critical epi- 
o-rams, or to dazzle them with a rapid succession of evanescent portraits, shall study 
to fix their attention on those great lights of the world by whom the torch of science 
has been successively seized and transmitted ’. It is, in fact, such leading charac- 
ters alone which furnish matter lor pliilosophical histerj'. To emiuicrate the names 


J I Ikivc ventured liero to eoinbine a scriptaial expression Avitb an silliisioii of Plato s to a L'liine • an 

allusion n'hich, in his wriiin^R? is and palheticaJly applied to the rai»id Miceession of generationtt, through 



20 


FIHST DISSERTATION. 


or the labours of obscure or even secondary authors (whatever amusement it might 
afford to men of curious erudition), would contribute but little to illustrate the ori* 
gin and hliation of consecutive systems, or the gradual develop, ement and progress of 
tlie human mind. • « , 


CHAPTER I. ' 

f ROM THE REVIVAL OF LETTERS TO THE PUBLICATION OF JJACON'S PHILOSOPHICAL 

WORKS. 

The long mterval, commonly known by the name of the middle ages, which im- 
mediately preceded the revival of letters in the western j)aft of Europe, forms tlu 
jiio^t melancholy blank which occurs, from the first dawn of recorded civilization, m 
the intellectual and moral history of the human race, in one ]>oint of \icw alone, 
the recollection of it is not altogether unpleasing, in as much as, by the proof it exhi- 
bits of the inseparable connection between ignorance and prejudice on the one hand, 
and vice, misery, and slavery, on the other, it affords, in conjunction with othei 
causes, which will afterwards fall un^er’our review, some Wcuiity against any lii- 
tiire recurrence of a similar calamity. 

It would furnish a very interesting and instructive subject of speculation, to re- 
< Old and to illustrate (with the spirit, however, rather of a philosopher than of an anti- 
(|ii;u7), the various abortive efforts, which, during this protracted and seemingly hope- 
less period of a tlionsand years, were made hy enlightened individuals, to impart to 
ilivir contemnurai'ies the fruits of their own acipiirements. For in no one age from 
:ts commencement to its close, does the coiUl luily of knoxrledge (if I may borrt>\\ 
an e\picssion of Mr Harris), seem to have been entirely interrupted ; “ There was 
al\'..ys a faint twilight, like that auspicious gleam which, in a summer’s night, fills 
up the mterval between the setting and the rising sun */’ On tlio present occasion, 


wliuh till contr imy ot iiumau h»c ih mauitaiiK'd from age to age ; and wliuli aic perpetually tnutafeiring froin 
lia I'J t<* haTuI l) I 4 *1*1 e mtrj duties ol tiita fleeting erenc*. VifwfTtf tuu iKr^iforri, vrtciizij irt* 

*4 ‘I'lato lib. vi.l * 

r.t rjuaai luisun-a vitui laiiipada tradun t. ■■ " . L urrut. 

• Jii'/uiri«\, l*art HI. tlwp. i. 
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I C^^oat rtiys^Tf remaiflfeing the iniportant eflfects produced the nume- 
rous m,(^afStid.efttablishment8-ftll over the Christian wbrld, in preserving/ amidst the’ 
geti#{d wre<ht, flie inestimable remains of Greek and Roman refinement; aiid in 
keeping alive, during so many centuries, those scattered sparks of truth and of sci- 
ence, which were afterwards to kindle into so bright a flanie. I mention this parti- 
cularly, because, in our zeal against the vices and corruptions of the Romish church, 
we are too apt to forget, hotv deeply we arc indebted- to its superstitious and appa- 
rently useless foundations, fiar the most precious advantages that we now enjoy. 

The study of the Roman Law, which, from a variety of causes, natural as well as 
accidental,' became, i^jj^the course of the twelfth century, an object of general pur- 
suit, shot a strong and auspicious ray of intellectual light across the surrounding 
darkness. No study could then have been presented to the curiosity of men, more 
happily adapted to improve their taste, to enlarge their views, or to invigorate their 
reasoning powers ; and although, in the first instance, prosecuted merely as the ob- 
ject of a weak and undistinguishing idolatry, it nevertheless conducted the student 
to the very Confines of ethical as well as of political speculation ; and served, in the 
meantime, as a substitute of no inconsiderable value for both these sciences. Ac- 
cordingly we find that, while in its immediate effect.'! it powerfully contributed, wheio- 
cver it struck its foots, by amelioi'uting and systematizing the administration of jus- 
tice, to accelerate the progress of order and of civilization, it afterwards furnished, 
in the farther career of human advancement, the parent stock on which were graft- 
ed the fiiit rudiments of pure ethics and of liberal politics taught in modern times. 
1 need scarcely add, that I allude to the systems of natural jurisprudence compiled 
by Grotius and his successors systems which, for a hundred and fifty years, en- 
grossed all the learned industry of the most enlightened part of Europe ; and which, 
however unpromising in their first aspect, were destined, in the last result, to pre- 
jrare the way for that never to bo forgotten change in the literary taste of the eiglr- 
teenth century, “ which has every where turned the .spirit of philosophical inquiry 
from ft ivolous or abstruse speculations, to the business and affairs of men 

The revival of letters may be considered as coeval with the fall of the Eastern 
eni[)irc, towards the close of the fifteenth century. In consequence of this event, a 
number of learned Greeks took refuge in Italy, where the taste for literature already 
introduced by Dante, Petrarch, and Boccacio, together with the liberal patronage of 


’ > Dtf IltilMTtson, from whom I quite tliesie words, has mentioned this chanjre ns the ^dory of the jiresmt 
ineaniniif, 1 pnwiimiv the period which haselapsetl since the time of Montesquieu. By what steps the philoso- 
phy to which he alludes took its rise from tlie systems of jurisprudence previously in fashion, will appear in the 
setjuel of this Discourse. 
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the illustrious House of Medicis, secured thein a '^^cotuf i^^ptiont • A^^^lSdge 
of Ute Cireok tongue sooh became fashionable j abd tl^t^arned, eifdourag^'by the 
rapid diffusion •which the' ert of - printing no^ gAve t^lheir labours,' '’md' with 'each 
otiier in rendering the Greek authors accessible, by<%ieane of Latin”’‘li;iiiff6lations,> t6'‘a., 
still wider circle of readers. ^ 

For a long time, indeed, after the era just tnentioned, the progress of useful kn6w> 
ledge •was extremely slow. The passion for logical disputation was succeeded by an 
unboun4ed admiration ibr the wisdom of antiquity { atfii iu pt^^tidn as'the pedan* 
try of the schools disappeared in the universities, that of erudii^lfi and ^hilolo^ oc> 
cupied its place. f • , - ' , ‘ 

Meanwhile, an important advantage was gained in the immense stock df materials 
which the ancient authors supplied to the reflections of speculative men ; and wliicli^ 
although frequently accumulated with little discilmination or profit, were much more 
favourable to the developement of taste and of genius than the unsubstantial subtle- , 
ties of ontology or.of dialectics.’ By such studies were formed Erasmus ’, Ludovicus 
Vives*, Sir Tliomas More®, and maiiy other accomplished scholars of a'^imilar cha- 


^ Tlie writings of Erasmuii probably contribute^ still more than those of Luther himself to the progress of tfie 
Heforination among men of education and taste ; but, without the co-operation of bolder and more decided eha- 
viicters than his, little would to this day have been dfTected in Europe ainong tlie lower ordeia. Krasiiiiis iiiia- 
ginod," as is obsciwed by his biographer, at length, by training up youth in learning and useful know- 

ledge; those religious improvements would g^lualfy he brought about, which liie Princes, the I^elatea, and the 
Divines of his days could notd>e persuaded to* admit or to tolerate/" (Jortin, p* 279*) In yieldiag} however, to 
this pleasing expectation, Era^iu must liave ilattered himself with the hope, not only of a perfect frseedbm of li- 
terary diNcusRioij, hut of such reforms in the prevailing modes of instruction, as would give c«|ttipleto,8Cope to the 
energies of the human mind ;~for, where hooks and teachers arc subjected to tbe consondiip of thoae.;Who art^ 
hostile to the disseniioation of truth, they become the most powerful of all auxiliaries to the authority of esta- 
blished errors. . .‘w, 

It was long a proverbial najdiig among tbe ecclesiastics^, the Uomish eliurch, that Erasmus laid the egg* 
atiil Luther hatched it/" and therd is more truth in the remark, than in most of their sarcasms oa tlie same sub* 
jecU * ^ 


LtidovicuH Vives was a leaiiu^ Spaniard, intimirtely connected both with Erasmus and More ; with the for- 
mer vS whom he lived for some time at Louvain ; «* where they both promoted literature as much as tliey could* 
though not witJiout gieat opposition from some of the divines**" Jortin, p. 265, 

Jlc was invited into England by Wolsey, in )^i23 ; and coming tp OxfonI, he read the Cartlinars looturc of 
and also lectures of Civil Law, which Henry VllI, and his Queen, Catharine, did lum the honour ol 
attending/" (Ibid, p* 207). He died at Bruges in 1554. 'V 

In point of good sense and acuteness, wherever he treats of philosophical questions, he yields* td none of his 
contemporaries; and in some of his anticipations of the future progi'css of science, lie discovers a mind more 
l omprehensive ami si.gacious than any of them. Erasmus appears, from a letter of his to Budieus (dated in 1521), 
to have foresepn the liulliant career winch Vives, then a vory young man, was about to run. Vives In 
liremrio, non mimifi foliciter quan> gnaviter decertat, et si satis ingeninm hominiH novi, non conquiewcet/ dohCc 
ciiniics a tefgo rt*liqia*rit. V-l or this letter (the wliole of which i.s peniliarly interesting, as it contains a character 
of Sjl^ITioiriftn More, and an account of (he extracmiinary accomplishments of his dnughters), See Joiiin's L^t 

^’oh fl p. ^<06, i'i SPfJ, 
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racte^ who, they do not rank in the same Une with the daring refoiihiers by whom 
the errOfs .df tthe Catholic diurch were openly assailed, certainly exhibit a very strik- 
ing' cohtras^f to. the barbarous and unenlightened writers oi'the preceding age. 

^ Tfie Protestaibt Reformation, which followed immediately after, was itself one of 
' ihe natural cqns^quences of the revival of letters, and of the invention of printing. 
But although, in oiie point of view, only an effect, it is not, on tlie present occasion, 
loss entitliid to notice than the causes by which it was produced. 

The reOu^iatio^iil? a great part of Europe, of theological opinions so long con- 
secrated by time^ ' the adopt^n of a creed more pure in its principles and more 
liberal in its spirili Could not fail to encourage, on all other subjects, a congenial free- 
dom of inquiry. These circumstances operated still more directly and powerfully, 
by their influence in undermining the authority of Aristotle ; an authority which for 
many years was- scarcely inferior in tlie schools to that of the Scriptures ; and which, 
in some Universities, was supported by statutes, requiring the teachers to promise 
upon oath, that, in their public lectures, they would follow no other guide. 

Luther who was perfectly aware of the corruptions which the Romish church 
had contrived to connect with their veneration for the Stagirite *, not only threw off 
the yoke himself, but, in various parts of his writings, speaks of Aristotle with the 
most unbecoming asperity and contempt*. In one very remarkable passage., he as- 
sorts, that the study of Aristotle was wholly useless, not only in Theology, but in 
Natural Philosophy. “ \Yhat does it contribute,” 'Re asks, “to the knowledge of 
things, to trifle arid cavil* in language conceived and prescribed by Aristotle, con- 
corning matter,; form, motion, and time * ?” The same freedom of thought on to- 


' Born HSa, died 

In one of hts Ic'ttt'rs Iik^tUos thus : “ F.ffo Riraplicitei- credo, quod iin|ip88iljile sit ecclesiam relurmnii, nisi 
lunditUH caiuines, decretaUw, Bfliolnsticn tlieoU^io, pliilosupliia, logics, ul uuuc liabeutur, eradicentur, et alia iiiaii- 
luantur." Brnckwi Hist^ Crit, Phil. Tom. I\'. j). 95. 

^ Tor a .spBcinu'ii of Lutlier'a scurrility against Aristotle, see Bayle, Art. Lulhcr, Note. HU. 

Ill Ltulier's VoUoqtua Metmlht we an-, told, that “he abhorred the Xchtioliuon, and called them sophistical 
locusts, caterpillars, frogs, and lice.” I'rom the fiuinc work we learn, that “ Jie batod ArUtodo, but highly es- 
teemed CicuiH), as a wise and good nian.” See Jortin's Liji of Erasmus, p. ISil. 

‘ “ Nihil ailjunienti ex ipso haberi posse non sobini ad theologiara seu sacras literas, venim eiiam ad ipsam 
imUiraluiii plwlosophiam. CJuid oiiiiti jnvet ad reniin cognitionem, si dc materia, forma, matn, temponi, nu^i 
. f eavillari qut>a.s verbis ah Aristotelc coneepiis ct prn-scriptis ?” Bruck. llist Fhil. Tom. I\'. p. 101. 

The following passage to the same purpose is qiwtcd by Bayle ; “ Nmi inibi persuadebitis, phvlosophiara esse 
-iUiuUtatem illam do materia, tnotw. infinito, loco, vacuo, tempore, qurn fere in AristoU'le sola discimus, talia 
?(ua‘ nec intellecluiii, net- alVcetiiin, lu^ comnnincs bominum mores quidquai.i juveut; taiitum contentionibus se- 
roifdisJ'Softiinanilisqiie i(lone.i.' BayleJ Art. Luther, Note IIIl. 

) borrow from llayle another short extract fnmi Ludier ; “ Nihil ita ardet animus, quum bistrioncm ilium, 
( Vristoieleni.l qui tatu vere CJrieca larva ecclcsinm lusit, roultis rcvelare, igiiominiomque ejus cutictis ostendere. 
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pi(;s .Qot strictly theologicul, forrojBd chii|^c|ef^^^lvin, 

A cuiious iiwtance of it, occurs in one of his I^ters» ^JiCre be diaiw^esf^ ftbicai 
question of nq stuail mqment in the science of politifc^l eiconoroy ; far it is 

consistent with morality to accept of interest fbr a pecuniary Idan ffl^ i^i this queW^,, 
tiout whieby even in Prdtcstuut countries, eontiuued, till a Very period, 
divide the opinions both of divines and lawyers, Calvin treats tbel autliority of '' 
totle and that of the churcli witli eqtml disregard. To the fbrmier hq;npt>^ps^ close ^ 
and Ic^caf argument, not unworthy of Mr Beiith^,. To the ..latter he ^plies, by 
shewing, that the Mosaic law on this point was not» moral liut n^thicipal probibi-. 
tion ; a prohibition not to be judged! of from any particular texVof Scripture, but 
upon the principles of natural equity *. The example of these two Fathers of .the 
Reformation would probably have been followed by consequences stilj gi*eater aiul 
more immediate, if Melanchthon had not unfortunately given the sanction of lu's 
name to tiie doctrines of the Peripatetic school® : but still, among' the Refbnnersiii 
general, the credit of these doctrines gradutdly declined, and a.spirit of research and 
of improvement prevailed. 

The invention of printing, which took place very neai-ly at the same time with 
the fall of the Eastern Empire, besides adding greatly to the efficacy of the causes 
above mentioned, must have been attended with very important effects of its own, 
o the progress of the human mind. , For us who have been accustomed, from our 
infancy, to the use of books, it is no.k^ easy to form an adequate idea of ihp disa.<ivaii' 
tiiges which those laboured under, who had to acquire the whole of their knowledge 
through tlie medium of universities and schools blindly devoted as thcd®n®raJby 
of students must then hay.e been to the peculiar opinions of the teacher, who first 
unfolded to their curiosity the treasures of literature and the wonders of l^cience. 
'fhus error was perpetuated ; and, instead of yielding to timc,^cquircd additional 
iiifiuence in each successive generation ^ In modern times, this influence of names 


si otium estspi. Habeo in maims comtnentanoloB in 1. Physicoriun, qnibtw fabulam Arista;! dpijud ngere 
in meum isfdm Proilea (Arist<»t<‘b*in). Pars citicis mew vel maxima est, quod videre cogor fnitrum optima in- 
goiiia, b/.ms studiis natti, in ipti« rcenis viturn agerej ft operam pevdere.” Ibid. 

Tbaf i.utlief was deeply skilled in the scholastic philo8Ci|diy we leani from very high authoiity, that of Me- 
lanchtlion ; who tolls us tother, that he was a strenuous partisan of the sect of NmnvialUpif Off os they ^vere 
then generally railed, T&rmhiUU* Bruck. Tom. IV, pp. 93, 94, et mj. 

* !S«JoJSote li. , ' 

t' “ Efi^Melaarhlhoui quideiii prascipue debetur coiiserratio jihilosophiie Aristotelicie in ucademiis prUtoslau*.. 
lium. Scripsit is rompeiidta pleraniinque di^ciplitiarum philosophise Amtti>telicm,^quas in Acndeiniis diu rsg- 
iiuruj>i«’^ ileiiieccii, /i’/tw. IJist. Phi’. \J ciii. See also Bayles Dkiiomry^ Art. Jilelanchthtm* 

* 3 jt was in consetpji'm*© of this mode of conducting education by nieaiis of oral instruction alone, that the dif- 
ferent sorts j>|‘ philosophy arose in ancient Greece ; and it seems to liave been with a view of counteracting tbc 
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is, coMpurstivcly spculvingi at au end. Tlie object of a public teaclier is no lousier 
io inculcate a paittcular system of dogmas, but to prepare bis pupils for exercising 
their own judgments ; to exhibit to them an outline of the different sciences, and to 
suggest subjects for their future examination. The few attempts to establish schools 
and to found sects, have all (after perhaps a temporary success) jiroved abortive. 
Tlieir effect, too, during their short continuance, has been perfectly the reverse of 
that of the schools of antiquity ; for whereas these were instrumental, on many 
occasions, in establishing and diffbsing error in the world, the founders of our mo- 
dern sects, by mixing up important truths with their own peculiar tenets, ajul In 
disguising them under the garb of a technical phraseology, have fostered such ])re- 
judices against themselves, as have blinded the j)ublic mind to all the lights they 
weie ahh; to eomiimnicate. Ofthis remark a melancholy illustration occurs (as M. 
Turgot long ago predicted) in the case of the French Economists; and ipuny ex- 
amj)les of a similar import might be produced from the history of science in our 
country ; more particularly from the histori" of the various medical and inet:ij)li\ si- 
eal schools which successively rose and fell duritjg the last century. 

AVith the circumstances already suggested, as conspiring to accelerate the pro- 
gross of knowledge, another has co-operated icry extensively and powerfullv ; the 
rise, of the lower orders in the different countries of Europe, — in consequence partly 
til' the enlargement ofeommorcc, and partly of the efforts of the Sovereigns to re- 
duce the overgrown power of the feudal aristocracy. 

Without this cmaneij)ati()n of the lower orders, and the gradual diffiisiou of wealth 
by n hicli it was accompanied, the atlvantages derived trom the invention of printing 
would have been extremely limited. A certain degree of ease and independence is 
essentially requisite to inspire men with the desire ol' knowledge', and to afford the 
leisure necessary l'<>r acquiring it ; and it is only by the encoiiragemont which such 
a state ol society presents to iiuhistry and ambiliou, tliat the selfish jiassions of tlie 
multitude can he interested in the intelJeetud inqn ovement of their cliildren. It is 
only, too, in such a state of society, that education aiul books are likely to increasi' 


<.t)» i(Hl^ ^•l‘■.ultill!^ from (liciii, tli:H !s(HTati-N intro(liici-(l Iiis pijculiar motlioa .tf (|m'Sli(>iiiiiii, ivitJi uii 

siir of sceptii iil (lilluli'iii i'. tliosi- wlioin lie wa-. anxious to iiislrucl : so as to allow (Itciii, iii i.inuiii;^ ilioir coiulu- 
sions. tlio coiupl.'tc a ul unliiassctl oxen iM' of tlu'ir ouii laasim. .Such, at Icivst, is the ajK>lo"\ oll'cml for the 
ai>liaivul iiiilci isiou ol the Acadcitiic srliool, by oiif ol in wiststt, as well as most .‘lo(|uriit atllicroiits. ‘‘ As for 
otlioi- soi ls," says Ciocio, " who arc hoiiiid in fottci's. hoforo they arc .-iblo to fortii aiiy .jodyiiioM ol what is riphi 
or tiiic, and who ha\o boon lod to )ieltl tlicniKclvo' n|i, in their t.-udor years, to tlio >;i;idini(c of somo friend, <>.■ 
to tho Cft]»tivati]i!; t>loi|iionoo ot tlio loachor wlioiii tlicy luivo first hoaid, they assume to themselves the lipln ni 
pronoiineini; npou ijucstioiis of whieh tliey am roniph tely ictnonmf ; aillierinp; to n liateier creed the wiinl of doe- 
trine may have driven them, as if it were the only ixtek on whieli their safely dejietided.” Cir. Liiatffiit; 3. 

DISS. I. I'AUT I. ^ 
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tlie Slim of human happiness ; for while these advantages arc confined to one privi- 
leged description of individuals, Ihey but furnish them with an additional engine for 
debasing and misleading the minds of their inferiors. To all which it may be add- 
ed, that it is chiefly by the shock and collision of diflerent and opposite prejudices, 
that truth.s arc gradually cleared from that admixture of error which they have so 
strong a tendency to acquire, wlicrever the course of puhin opine, u is forcibly con- 
strained and guided within certain artificial chaniuda, marked out by the narro\‘ 
views of human policy. TIu; diffusion of knowledge, t lie refin e, occasioned b) the 
rise of the lower orders, would necessarily contrilmle t<, (he improvement of useful 
science, not merely in proportion to Jic arithmeiica) nnnibi i of cultivated nnnd," 
now combined in the pursuit of truth, iiut iu a prop<»rtioi) i.'nding to accclcraii' tliuf 
important eflect with a far greater rapidny. 

Nor ought we here to overlook the influence of tin* iiircffoing c.atiscs, lu encou 
raging among autliors the practice of ;ntdres.sing the multitude m il'e;: own \criia- 
ciilar tongues. TJie /cal of the Reformens first gar c hirih to this nnalnahle iiiinc 
ration ; and imposed on tiieir adversaries the necessity "f employing, in their own 
defence, the same rveaiious From that moment the preiudiee began to ranish 
rvliieli had so long conrouiidod knowledge with erudition ; and a rcvolnti(,u com- 
menced in the rcjiublic of letters, antilogous to wliat llic invention of gunjmwder 
))roduecd in (lie art ol' war. “ All the spluulid disi inclioti' ot’ mankind," as (in 
('liampion and Mower of (.fliir airy iiniiguamly exclaimed, “ rvere thereby throrrii 
down ; and the naked sliejiiierd Icveliod with the Kiugiit ekul in steel. ” 

To all these considerations may he added the ‘rradiial e!ll'''ts of time and c \:a 
lienee in eorreeting tlie errors and prejudices whicli Ir.n! misled pliilosopliors durin:. 
so long a succession of ages, 'fo f hi.-, cause, chiefly, ini,^, lie • "’ihod the ardoiM 
rvith which we find various iiigenioii.s men, soon after *ii. jierioU in question, i m- 
ployed in pro.seeiiting cj-ptrmvnlal inquiries; a speens m study to rvhieh iiotii O' 
aualogoi’^- occurs in the histoi ' of ancient scum ce^'. flie iioidest and most siua t '.-. 
till of tiiis new seliooi was the celehrateci i.uaeclsnsj born in Mfki, ami couso- 
qiu utiy only ten years younger than Luther. “ Jt is imjiossihJe U> doubt," say.s Li 


' “ '1 111- siUTfd books wi'w. in iiltiiosi all l!i,- kiiif'doniH and .itaTcs of tairoiic, irfiiisliilcd iiilo lln' laM(ri!;u.i- ; 
oarh u‘sj)i'(Tiv(i pooplc* ])Mrliniljir!y in < is-ruKtny. lastly aiiiniritHlu. ' | /r<vvV.v, Ilt,s(.\iA. fil 

|i. 2()n.) "i'lif t of tills iu multiplying llii* riinnf)i‘i ol muiors anti of tisitiKi is, aM<! ’ . 

giving a onljiin htaliilitx to tlir mufsihlf', torriis ol oral spi-och, may lii; oasily imaginr.d. 'Tin' vulgar iraiislylion i»f 
t!ie lUMf* into t'r pronoiJuT.l l»y i)i Lowth to W slili the h(‘Ht standard of onr IjingMa;:!'. 

* “ l-la*r iiosMi (ill sa*pe di\ii it 0 frlnaiHt.n, cujosdam sunt poUuH quain tk^uUalLs t7 tvmjwis partifx 
gmm ittffenli' V 'i\ Orr/* Lib. i. t- avmI, 
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Clerc, ill his History of VhysiCy ** that he possessed an extensive knowledge ot* 
wliat is called the Materia Modkay and that he had employed much time in work- 
ing on ihoaninud, the. vegetable, and the mineral substances of which it is compo- 
sed. He seems, besides, have tried an immense number of experiments in che- 
mistry ; but he has this gn^at defect, that he studiously conceals or disguises the re- 
sults of Ins long exjK'rieiiee/^ 'fhe same author (piotcs Irom Paracelsus a rennark- 
able expression, in which lie calls the philosophy ol' Aristotle a xooodcnjbundatioth 

II(' oiiglM to ha\i‘ aUem])1ed," continues He Clcrc, to have laid a heller: hut it‘ 
he has not done it, h(‘ has at least, hv dksco^eling its vv<‘akuess, invited Jiis sueces- 
‘.ors to look out for a finm r basis ‘d* 

Lonl Ik'icon iiimself, while iic eerisuri*s the moial frailties of Paracelsus, and tin 
blind t'!i!])iri('ism ol‘ hfs tbllowers, indireetl\ a<‘kuowIedges tlic extent of his experi- 
meuiai inibiUKitioo The- ancient soplilsts may h(‘ said to have hid; hut Paracet- 
‘'Us e\t Ulgai^h^^! [In- light of natmx*. Tl/i sojihists were only deserters ol’exjierience, 
bill l*aiacclsi!!> U:\> fj travu! it. At the same time, he i.-> so far from understanding 
iIk' rigid mcllh>d ul < Miuiiicting experiments, or ol‘reeording then- jesiilts, that he 
has nvhlcd to the trouble and telliousm•v^ of experinu-nting Py wandering tliroiigh 
the wilds of csi*erienee, his discij'ies sometimes stumble u])on useful discoveries, not 
b) reason, but bv uaddem , whence rashly proceeding to Ibrm tlieories, ilicy earn 
\]\v smoke and tarnish of ther^ art along with them ; and, like childish operators nt 
the lurnace, aiunnpi to iiuse a structure of philosophy with u lew experiments o' 
iijsiiilation/’ 

! uo oilier ('ireunist:sm’cs, ot titiature widelv difleri;nt irom lhns(' hitherto (DUiUi - 
rated, aJiliough, |nol^abl^. Jji no small degree to l)c rucvumtetl Ibr on ihe same jndn- 
vMpU's, se<amded, with, an ineaU'uiable accession of power, tiie sudden impulse w Iiicii 
I he human mind had jusi received. The same century which the invention ol'print- 
M g, and the levival of leltm’s iiave made for ever meaiiorahie, Avas also illustrated hv ^ 
die discovery ol the New \\hn’jd, and ot' the passage tu India hv the (ape of (Jood 
[ • — events which may be justly regarded as tixnig a new era in the political an<l 

moral history of mankind; and which still eontimu- to exert a growdng influence 
o\ er the giMiend eoiulii ion of' (wir s}>eeies. " It is an era,^' as Ilaynai observes, 

winch gave rise to a revolution, not onl\ m the commerce of nations, hot in the 
manners, induslry, and goxernmem of I'le world. At tliis period new connections 
were ibrmed by tin* inhabitants of the most distant regions, for the snjiply of wants 
which ihey had never before cxpeneiieed. The pioductions of eliiiuiies situated 


Ihbanre dc la .Mcdecim*. ei k llaye, 1 VriU,) p. 
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under the equator, were consumed in countries bbr(|ering on the pole ; the industry 
of the north was transplanted to the soutlr; and the inhabitants of the west were 
clothed with the manufactures of tlie east ; a general intercourse, of opinions, laws 
and customs, diseases and remedies, virtues and vices, was established among men.” 

“ Every thing,” continues the same writer, “ has cha'ngcd, ^and must yet change 
more. But it; is a question, whether the revolutions that are past, or those which 
must hereafter take place, have been, or can be, of any utility to the human race. 
W'ill they add to the tranquillity, to the enjoymfents, and to the happiness of man- 
kind ? Can they improve our present state, or do they only change it ?” 

I have introduced this quotation, not with the design of attempting at present 
any reply to the very interesting question with which it concludes ; but merely to 
convey ome slight notion of the political and moral iiupoi'lancc of the events in 
«incstion. 1 cannot, however, forbear to remark, in addition to Kay rial’s eloquent 
iurd impressive' summary', the inestimable treasure of new' facts whielt tlicse events 
bar e fnrnislied for illustrating the versatile nature of man, and the history of civil 
society. In this respect (as Bacon has w’cll observed) they have fully vciilied the 
Sci'ijrture prophecy, mulfi pertranxilnint ct augehitvr scimtin ; or, in the stili more 
cmirhatical words of our English version, “ Many shall go to and fro, and know- 
ledge shall he increased The same prediction may be applied to the gradual re- 
newal. (in proportion ii.s modern governments beeame effectual in securing order and 
iraiiquillity) of that intercourse between the diflerent states of Europe, which had, 
in a great measure, ceased during the anarchy and turbulence of the middle ages. 

In consequence of these combined causes, aided by some others of secondary im- 
]>ortauce the Genius of the human race seems, all at once, to have awakened with 


* Nrque omittpiula osl propliolia Dmiiolis do ultimis wiindi temporiiiiis ; muki pertrunstihnnt rt 
wietifui : ot Mignificdtm, otjHo in id osr, in provideiitia, nt portrarisittiis nmiidi (qui poi Itti 

loitirimjKus navigation's imnl<;tiir plane, aut jam io opert ch' . videtur) ct augnteiitaHoicntianinl in oninlotii nqarvtit 
‘mc’ii.utt.’' AW. 0/7. Lilj. xciii. 

Such as thu fw MiietUul inventions of iJio telescope and of the microscope. The powerftd indoencj' <if these 
i.venlions may he ejiHily concrixfd *, not only in advancing the sciences of Astronomy and ol Natural Hi.st«ry, 
hut. in banishing mu.iy ol the scholimiic preju<litos then universHlly prevalent. The effects of the teles<’opO, in 
this resptjct, hove been ofteji remndted ; but less attention hats been given to those of the microecop^, — which, 
however, it is prohablO; contributed not a little to prepare the way for the mode.ni revival of Uie Atomic or Ci»r- 
piisciilar !*hilot»ojdiy, by IW'oii, (iassendi, and Nf^wton. Tliat, on the mind of Racoii, tlie wonders disclosed by 
the microscope pn duced a strong impression in favour of the Epicurean jihysics, may he inferred from his own 
words, i^him (microRcopicum) si vidisset Democntiis, exsiluisaet forte; el iniMlum videndi Atoinum 

(quern ilk* ornnino s.flirmuvit) inveiitum fukso putafiset.'* AW. Orr/, Lib. ii. f 

are told it lifo of Galih'o, tfiat w hen the telesctipo was invented, some individualH carried to ao great 
length (heir devotion to Aristotle, tliat they positively refused to look through tluit inatrumeut : so averse were 
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renovated and giant strength, from his long sleep. In less than a centaty fiom the 
invention of printing, and the lall of the Eastern enopire, Copernicus discqveretl the 
true theory of the planetary motions, and a very few- years afterwards, was succeed- 
ed by the three great precursors of Newton, — Tycho Jlrahe, Kepler, and Galileo. 

, The step made by Copernicus may be justly regarded as one of -the proudest 
triumphs of human reason ; — w’hether we consider the sagacity which enabled the 
author to obviate, to his own satisfaction, the many plausible objections which must 
have presented tiiemselves against his conclusions, at a period when the theory of 
motion was so imperfectly understood ; or the bold spirit of inquiry which encou- 
raged him to exercise his private judgment, in opposition to the authority of Aris- 
totle, — to the decrees of the church of Rome, -and to the universal belief of the 
learned, during a long succession of ages. He appears, indeed, to have well merit- 
ed the encomium bestowed on him by Kepler, when he calls him “ a man of vast 
genius, and, what is of still greater moment in these researches, a man of a fret- 
mind.’* 

The establishment of the Copernican system, beside the new field of study which 
it opened to Astronomers, must have had great effects on philosophy in all its bran, 
dies, by inspiring those sanguine prospects of future improvement, which stimulate 
curiosity, and invigorate the inventive powers. It afforded to the common sense, 
ev en of the illiterate, a palpable and incontrovertible proof, tliat the ancients had 
not exhausted the stock of possible discoveries ; and that, in matters of science, the 
creed of the Romish church was not infallible. In the conclusion of ojie of Kep- 
ler’s works, wc perceive the influence of these prospects on his mind. “ tla‘c et 


ihey to open their eye.s to Any truths inconsistent with their farou rite creed, ( Vita del GidUeo. A eneziji, )74t.) 
ft is ainusinpj to find some otter followers <if the Stag:irite, a very few years afterwards, tvJien they found it iiii* 
posbihle any longer to call in (pieHtion the e>kh*nee of sense, asserting timt it was from » jiassaye in Aristotle 
(where ln‘ attempts to explain wliy stars become visible in the day-time wlwn viewed from the bottom of a deep 
well) thav till* invention of tlie teh^acope was borrowed. The two facets, wben eombiiiod together, exhibit a truly 
eharacterisvical porfniit of one of tbe ino.st iatal \veakn(*s’se.s incident to humanity ; and form a moral apologtie, 
daily exemplified on subjects of still nearer and higher interest than tiie phenomena of tbe heavens. 

In ascrihing to Occident tbe inventions of tlie telescope and of the nucroacopc, 1 have expressed myself in coii- 
fonnity to common language ; but it ought not to be overlooked, lltat an invention may be acc’identa] with rc*- 
H]>ect to tbe particular autlior, ami yet may 1 m* the natural result of the ciirtimstances of soeietj' at the perifid 
whan it took ]ilacc. As to the instruments in question, the combination of lonsoH employed in their structun* 
is so simple, that it could scarcely escape the notice of all tbe experi mentors and ineclianicianH of that busy and 
inquisitive age. A similar remark has been matle by (kindorcet concerning tbe invent ion of printing. 
ventwin d« rinijtriiiierie a sans doutO avonci’ le progres de lespece humaine; niais cettc in/ention etoit elle- 
iiiOmc nnc suite dc I'usagc de lu lecture repaiulu dans uu gMd nombre <le pays, ' I /V du TuryoL 
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cetera hujusmodi latent in pandcctis ajvi scquentis,.': non antea discenda, quam Ji-, 
brum hunc Deus arbiter s6culorum recluserit mortalibus 

I have hitherto taken no notice of the effects of the revival of letters on Meta- 
physical, Moral, or Political science. The truth is, that little deserving of our alteii-; 
tion occurs in any of these departments jirior to the seventeenth century ; and no- 
thing which bears the most remote analogy to, the rapid strides made, during the 
sixteenth, in mathematics, astronomy, and physics* The influence, indeed, ol‘ the 
Reformation on the practical doctrines of ethics appears to have been ^reat and im- 
mediate. We may judge of this from a passage, in Melanchthon, .where he combats 
the pernicious and impious tenets of those theologians who maintained, that moral 
distinctions are created entirely by the arbitrary aind revealed will of God. In op- 
position to this heresy, he expresses himself in these memorable words : — “ Where- 
fore our decision is this ; that those precepts which learned men have committed to 
writing, transcribing them from the common reason and common feelings of liiiman 
nature, are to be accounted as not less divine, than those contained in the tables 
given to Moses j and that it could not be the intention of our Maker to supersede, 
by a law graven upon stone, that which is written with his own Anger on the table 
of the heart — This language was, undoubtedly, a most im])ortant stej) towards a 
iust system of Moral Philosophy ; but still, like the other steps of the reformers, il 
was only a return to common sense, and to the genuine spirit of Christianity, from 
the dogmas imposed on the credulity of mankind by an ambitious priesthood *. Many 


' Epif. Axtron. Copernk, 

' IVoindc sic staiuiniiw, uiliilo niirrns divina pi^tpcepta ess<» ea, qiisp a mmi rommuni et imturw jiidido ?nu* 
mati (locli Iiominf*s gentiles JiteriR inanclanint, quam qua* extant in ipsib saxeiM Moais tabulis. Neque illi* 
rielesiis J^ater pJuri.s a nobis fieri eas legeH voluit, quay in saxo scripsit, quam quas in i|)HOb aiiimorum no8tionir»> 
hr.nsus iinpresserat." 

Not Iniving it in ]iower at jirestmt to consult MelHiichtboiii .s works, 1 have tvanwribctl tbe toieaouig pani- 
*ri!ipli oil tlif Jiutbority of a leameti (Tcrinan Professor, C'liris;.. IS'- iners. See liis llislorta Dmlt ime de Vvro 
Deti. Lpriit.'dVKP, 1780, p. 1:4. 

' It is ob-ervfd by Dr (bid vvovtb, that tbe doctrine wbicb refers the origin of moral »liRtinctions to the irfbi- 
trai-y aj>fvoir»tiiicnt. of the Deity, was strongly rejirubafed by tlie ancient fathers of the Clirisliiui cburcli, and that 
*‘ it iq) afterward in the srholaHiic ages ; Occam being among the first that maiTitaiiicd, tJiat there is no 
acl i” il, hut as it ib prohibited by (iod, and which cannot be made good, if it be coimnandod by iiim. In tbiH doc* 
fnjie lie was ([iiicifly followed by ]*ctrus AUiacus, Andreas de Novo Castro, ami others/’ See Trvatist of i hi- 
nt utnhlv Morn / it if. 

Il is pleaHiii^" to r* mark, how very generally tbe bi'resy here ascribed to Occam is now rejirobared by gootl 
iiien of all persuMsi(^;is. 'I In Catboiifs have even begun to recriminate on the Ueformers as the first broachers 
•if it ; and it i* lo hv Tearetted, that in tttnneof riie wrilingK of the latter, too near approacben to it are to be ibuml. 
Tho tiuth ib (as liurnet lo.'ir ago olisened). that the effects of the reformation have not been confined to the re- 
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years were yet to elapse, before any attempts were to be made to trace, with analy- 
tical accuracy, the moral phenomena of human life to their first principles in the 
constitution and condition of man ; or even to disentangle the plain and practical 
lessons of ethics from the speculative and controverted articles of theological sys- 
tems • 

A similar observation may be applied to the powerful appeals, in the early IVo- 
testant writers, to the moral judgment and moral feelings of the human race, from 
those casuistical subtleties, with which the schoolmen and monks of the middle ages 
had studied to obscure the light of nature, and to stifle the voice of conscience. 
These subtleties were precisely analogous in their spirit to the pia et religiosa calll^ 


fomwHl chiirclicfl ; to which it may be added, tliat both Catholics and Protestants iiave, since that era, profited 
very largely by tbe getioral prognsss of the sciences and of human reason. 

I quote tins following sentence from a highly respectable Catholic M'riter on tlio law of nature and nations 
“ Qui rationcun exsiilare jiihent a moralihus prscccptis qua> in sneris literis traduntiir, et in ahsurdani e.iionnem' 
qiie X.i'TiiKni sententiain iniprudentes iiieidiint (qiiam ogregie ci eleguntissiine refutavit Melchior C'amis l^tc. 
'Flicoloy* Lib. ix. and x.) et ea docent, <piie, si scctatores iiiTcniant inoralia^oinnia susque deque miscen*, ct reve- 
lationimi ipsniii inutilein oinniiiu et inefiTicaceni red<lcre posseiit.” (Lnmpvedi Morentini Juris IS'aturm et. Gev- 
tium Thvorvmatit^ 'I'om. II. p. 195. Pisis, 17812.) Por the continuation of the pasBago, which would do credit 
to the most lilieial Protestant, I must refer to llie original work, 'rhe zeal of Luther for the iloctriiie of the No 
ininaUsts had probably prepossessed him, in his early yeats, in favour of some of the theological tenets of Occam ; 
and afterwards jireveuted him from testifying his disapprobation of them so explicitly and decidedly iis iAtehmch - 
tlion and oth^r rcformei-s have done. 

' Tlie theological system (says tli(» learned and judicious Moslieitn) that wow prevails in the Lutheran acade- 
mies, is not of the same tenor or spirit witli that which was adopted in the infancy of the llefoiinulion. 'Hie glorious 
defeiidei*s of religious liberty, to whom we owe th<' various hlessings of the Reformation, could not, at once, hc- 
hoM the truth in all its lustre, and in all its extent; hut, as usually hapjiens to persons that have been long m - 
ciistonied to tlie darkness of ignorance, their approaches towards knowledge were hut slow, and their views of 
things hut iinperffTt.” (Maclaine . s TranaL of Moaheim. London, 2d ed. Vol. IV. p. 19.) He afterwards 
mentions one of Luther’s early disciples, (AmsilorJh) ** who was so far transiiorted and infatuated by liis exces- 
sive ziMil for the supposed daclrine of his muster, lus to maintain, that //oor/ icorhs are an impedhuvnt to sniru- 
tow,, " Ibid. p. 39. ^ . 

^Lisheim, after remarking tliat ** there are more exceJlent rules of ctnidnct iu tlio few juactical productions of 
Luther and Melanchtlmn, tliiiii are to bo found iu the iriiuimerahlc volumes of all the ancieut casuists and mora- 
fiserSy' candidly ackjiowUuiges, that the notions if these great men c-oncerning the important sriem*e of »no- 
lalitv were far from being sullicieiitly accurate or extensive. Alelaiichtbou himstdf, whose, exquisite ju<Igriieii( 
rendered him p<‘culi}irly capable of reducing into a*c<unpeiidious Kystein the elements of every scieru'e, never 
seems to Inm* thought <»f treating morals iu this inaniier ; hut liaa inserted, on the contrary, sdl his practical ruli‘s 
and instructions, under the theological articles iluit relate Ut llio Uiw^ sin^ J'rce-u'ilL faithy luqye and charity," 
Mosheiink Eit'ks, Hist. Vol. IV\ pp. 23, 2L 

'Hie same author elsewhere observes, tlial “ tlie progress of morality among the reformed Wiis obstructed by 
the very same means that retardeil its iniproveimmt among the. Lutheruns ; and that it was left in a rude and 
imperfect state by Calvin and his aasociates. L. was neglecicd amidst the tumult of controversy; and, while 
every p<*n was drawn to maintain certain systems of doctrine, few were employed in cultivating that master- 
science which has virtue^ lifcy and tmnmrs for its objects.” Ibid. pp. 120, 12J. 
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dUaJtt afterwards adopted in the casuistry of the Jii^uits, and so inimitably exposed 
by Pascal in the Frot>incial Letters. The arguments against them employed by the 
Reformers, cannot, in strict propriety, be considered as positive accessions to the 
stock of human knowledge but what scientific discoveries can be compared to 
them in value ' ! * 

From this period may he dated the decline " of that worst of all heresies of the 
Romish cliiirch, which, by opposing Revelation to Reason, endeavoured to extin- 
guish the light of both ; and the absurdity (so happily described by Locke) became! 
every day more manifest, of attempting “ to persuade men to put out their eyes, 
that they might tlic better receive the i-emote light of an invisible star by a teles- 
cope.” , \ , 

In the -.tieantime, a powerful obstacle to the progress of practical morality and of 
sound policy, was su])craddcd to those previously existing in Catholic countries, by 
the rapid growth and extensive influence of the Machiavelian schoql. The found- 
er of this new sect (or, to ^)eak more correctly, the systematizer and apostle of its 
doctrines) was born as early as 14<G9, that is, about ten years before Lutlier ; and, 
like that reformer, acquired, by the commanding superiority of his genius, an asto- 
nishing ascendant (though of a very difterep.! nature) over the minds of his follow- 
ers. No writer, certainly, either in ancient or in modern times, has ever united, in 
a more remarkable degree, a greater variety of tlie most dissimilar and. seemingly 
tlie most discordant gifts and attainments } - a prolbund acquaintance with all those 
arts of dissimulation and intrigue, which, in the petty cabinets of Italy, were thcji 
universally confounded with political wisdom ; — an imagination familiarized to the 
cool coiilcmplation of whatever is pej-fidious or atrocious in the history of conspira- 
tors and of tyrants combined with a graphical skill in holding up to laughter the 


‘ ‘ Ki taipi ■ 111 (IfM'torofs, chert hlciy scraphki non inodo iinivorKam pliilosophiain at^ 

intpiliiHrunt ; veruiii ot.iuu- in pliilosopiiuati nioralcm iiivex^n* Biiconifna ista prlndpinywc^* 
hfthihsini infhodi ffiritfrur/i htletilio/tcm, rcsetTafto/fia pecrati phih)Sop/nciy iiuibm JesuiUe 

inirlliM- .U^lwctaiitur.” Ph'iL J cii. Sot* also tha ratVreiiroH. 

re.spocL lo tlio t iliit s of ilit* .whirl i exhibit tfvory fair ])icture of the p^enoral state of that srienrr, 

prifi’ 1(1 tho Kefonnatioii, .M-tt the Peurhutal I Mery; Moshririis Evch,.iastieal Histnrpy 'NoL J \\ p, 3,54 t 
iJoniford’s IWithshtlion of Pntxtra Ilistortnd Decvhjiemenl of the present Political CmmtUution of the (ter* 
matiii' Ehipin, {\'ol. 11. p. ^>.) ; and the Appriidlx t/> I'eiirobe's llmnpUm heetures. 

I have i,aid, the ueihne of this heresi/, for ii was hy no menus ioutoilwfeh/ extiipated even in the rofunind 
rhiirrlios, \s iaip iKr. year DaFiiol Ilufinan, Professor of Divinity in the IJiiiviM'Hity of Helmstadi, 

hiyiiiR h<»hl <1 >oni(‘ pwrl'rtdar opinions of Lnthrr, extravagantly inaintniiird^ that pliilosopliy was the mortal one- 
ii.y of ndi^ioa: ll.^i finth was divis«Me into two hrunches, the one philosophical and tlir other t/woioffieni ; and 
tlwii what was trtu n. anlosophy was in throItJgy-’' Mosheim, \'ol. IV. p. IH. 
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the con>|yRtiitive1y harmless folU^s of ordinary life. , His dramatic htitndur has been 
often compWed to that of Molierc } but it rcsomfelto it rather in cotnic ibrcc, than 
in benevolent gaiety, or in chastened morality. Such as it is, however, it forms an 
extraordinary contrast to that strength of intellectual chhracter, which, in one page, 
reminds us of the deep sense of Tacitus, and in the iTcxt, of the dark and infernal 
policy of Ca*8ar Borgia. To all this must be superadded a purify of taste, whieii 
has enabled him, as an historian, to rival the severe simplicity of the Grecian mas- 
ters ; and a sagacity in combining historical facts, which was afterwards to afluru 
lights to the school of Montesquieu. 

Eminent, however, as the talents of Machiavel unquestionably were, ho cannot be 
numbered among the benefactors of mankind. In none of his writings, does he ex- 
hibit any marks of that lively sympathy with the fortunes of the human race, or of 
that warm zcad for tiie interests of truth and justice, without the guidance of which, 
the highest mental endowments, when applied to moral or to political researches, are 
in perpetual danger of mistaking their way. What is still more remarkable, lie seems 
to have been altogether blind to the mighty changes in hinnau affairs, which, in 
consequence of the recent invention of printing, were about to result from tlit* 
progress of Reason and the diffusion of Knowledge. Through the whole of Ins 
Prince (thp most noted as well as one of the latest of his publicatioiib) he proceeds 
on the supposition, that the sovereign has no other object in governing, but his own 
advantage 5 ‘the very circumstance which, in the judgment of Aristotle, constitutes 
the essence of the worst species of tyranny '. He assumes also the possibility of re- 
taining mankind in perpetual bondage by the old policy of the douhle doctrine ; or, 
in other words, by enlightening the few, and hoodwinking the many ; a policy less 
or more practised by statesmen in all ages and countries , but which (whercser the 
freedom of the press Is respected) cannot faih by the insult it offers to the discern- 
inent of the multitude, to increase the insecurity of those who have the weakness t o 
employ it. It has been contended, indeed, by some of Machiavel’s apologists, that 
his real object in unfolding and systematising the lujsterics of King-Crajl, was to 
point out indirectly to the governed the means by which Uie encroachments of their 
rulers might be most effectually resisted ; and, at the same time, to satirize, under 
the ironical mask of loyal and courtly admonition, the characteristical \ices of prin- 

»| " ““ ^ ^ 

« > There is a lliml kiml ot tynmny, which nwwt property deserves that odious iinnie, aud which stands in ili 
rcct oritW'tiou W roplty . h tokos place when one man, the worst peihaps and iMscf lu the country, gmciiis » 
kingdomaith no other view than the advantage of himself aud hisfouuly.” AristotlcV Politic*, Book vi.chap.x. 
See Dr (lillipa’a Tmuskition. 
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ces ’j^ ' But, altbou|^ th|s l^ypothesis has been sanc||pQed by several .^stin^iajb^ 
names, and dcriy^some verisimilitude from yarious^^ipcidents in the'tiuiffidif’tf life, it 
will be found,: on examinaUon, quite untenable j ', and accordingly it is now; I be- 
lieve.„very generally rejected. One thing is certain, thatJlifauch were actually Ma- 
cbiavcl’s views, they were much too refined for the capacity of his royal pupils. By,* 
many of these his book has been adopted its a manual for daily use ; but 1 have ne* 
ver heard of a single instance, in which it has been regarded by this class q^; students 
as a disguised panegyric upon liberty and virtue; ■ The question concerning the 
motives of the author is surely of little moment, when experience has enabled us to 
pronounce so decidedly on the practical e^ts of his precepts. 

“ About the period of the Reformation,” says Gopdorcet, “ the principlcs*of re- 
ligious Machiavelism had become the only creed of princes, of ministers, and of pon- 
tiffs ; and the same opinions had contributed to corrupt philosophy. What' code, 
indeed, of morals,” he adds, “ was to be expected from a system, of which one of 
the principles is, — that it is necessary to support the morality of the people by false 
jrrctenccs, — ^and that men of enlightened minds have a right to retain others in the 
chains from which they have themselves contrived to escape !” .The fact is perhaps ,i 
stated in terms somewhat too unqualified ; but there are the best reasons for belie- 
ving, that the exceptions were fews when cq^^pared with the general proposition. 

The consequences of the prevalence of such a creed among the rulers of mankind 
were such as might be expected. ?|Jhfamous crimes, assassinations, and poisonings 
(says a French historian,) prevailed more than ever. They were thought to be the 
growth of Italy, where the rage and weakness of the opposiCiTactions conspired to 
multiply them. Morality gradually disappeared, and with it all security in the in- 
tcrcourse of life. The first principles of duty were obliterated by the joint influence 
of atheism and of superstition \ 

And here, may I be permitted to caution my readers against the conirabn error of 
confounding the double doctrine of Machiavelian politicians, with the benevolent 
reverence for established opinions, manifested in the noted maxim of Fontcnellei— 

“ that a wise man, even when his hand was full of truths, would often content It- 
self with opening his little finger.” Of the advocates for the former, it may be just- 
ly said, that ” they love darkness rather than light, ' iecanse their dee^s are exil ;** 
well knowing (if I may borrow the words of Bacon), “ that the. open day-light doth 
not show the masks and mummeries, and triumphs of the world, half so stately as 
candle-light.” The philosopher, on the other hand, who is duly impressed with the ... 
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latter, ^qioAipared to the ^puUst, who, after rj^Hoving the cat^act fbfrhis p;^. 

tlent, prepiif^lhe still irrlt^li eye, by the glimraeititig dawn of darkened apart- 
mcntjfor erfjbying in safety the light of day *. 

Machiavel is well knowrjr to have been, at bottom, no friend to tbe priesthood ; and 
his character has been stigmaitized by many of ' the. order with the most opprobrious 
epithets. It is nevertheless certain, that to his maxims the royal defenders of the 
catholic iiith have been indebted for the spirit of that .policy which they have uni- 
formly opposed to the innovations of the Reformers. The Prince was a favourite 
book of the Emperor Charles V. ; and was called the Bible of Catharine of Medicis. 
At the court of the latter, while Regent of France, tliose who approacluid her are 
said to have professed openly its most atrocious maxims ; particularly /Aa'/ which re- 
commends to sovereigns not to commit crimes by halves. The Italian cardinalsi^ 
who are supposed to have been the secret instigators of the massacre of St Bartholo- 
mew, were bred in the same school*. 

It is observed by Mr Ilume, that “ there is scarcely any maxim in the Prince, 
which subsequent experience has not entirely refuted.” “ Machiavel,” says the 
same writer, ‘‘ Was certainly a great genius ; but having confined his study to the 
furious and tyrannical governments of ancient times, or to the little disorderly princi- 


palities of Italy, his reasonings, csf 


jn monarchical governments, have been 


found extremely defective. The errors of this politician proceeded, in a great mea- 




' How strange is the following misrepresentation of Fontenelle’s fine and deep saying, by the compaiatively 
coarse hand ctf the Baron de Griinni I “ 11 disoit, que 8*il ^nt teuu la v/irite dans ses mains comme un olseau, il 
I’auroit Ctouffee, tant il regardoit le plus beau present du ciel inutile ot daiigereux pour lo genre humainJ* 
(Mefnoires Histori^mSf &c. par Je Baron de Urimm* Londres, 1814, Tome I. p. 340.) Of the complete in- 
consistency of this statement, i^ot only with the testimony of his most authentic biographers, but with the gene- 
ral tenor both of his life and writings, a judgment may b<i formed from an expression of D’Alembert, in bis very 
ingenious and philosophical parallel between Fontenelle and La Motte. Tous deux out porte trop loin leur 
revoke decidee, quoi<]ue douce en apparence, centre les dieux et les lois dii Pamasse ; mais la liberty des opi- 
nions de la Motte semble tonir plus intimemeiit iHmlket personnel qu’il avoit de les soutenir i.et la liberte des 
opinions de Fontenelle h Vintkrct giniral, peut-itre quelqmfois mal cnfvtulu, qiiil pr^mt m progrhde la rauvn 
les ffcpres,'* What follows may be regarded in the light of a comment on the maxim above quoted ; 
‘‘ finesse do la Motte est jilus developpce, celle de Fontenelle laisse plus i, deviner d eon lecteur. La Moife, 
aans jamais en trop dire, noublie rien de ce quo son sujet lui proseiite, met habilemenl tout en touvre, et semble 
craindre perdre par des reticences trop subtiles quelqu uu de ses avantages ; Fontenc»lle, sans jamais Ctre obscur, 
except^ pour ceux qui no toeritent pas meme qu on soil clair, se menage u la fois et lo iilaisir de sous-eutendre, ot 
^• 4 jliii d’esperer qu il sera plcinement entendu pur ceux qui en sout dignes/' Eloge dc fa MotU\ 

* Voitai^^ Essag on Univ^sed Slhiorg. ^ 
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hure, from Iiis having lived in too early an age of the world, to be d'good judge ‘of 
political truth , . 

To tliese very judicious remarks, it may be added, that the bent of Machlavel’s 
mind seems to have disposed him much more strongly to combine aiid to generalize 
his historical reading, than to remount to the first principles of political science, in 
the constitution of human nature, and in the immutable truths of morality. His 
conclusions, accordingly, ingenious and refined as they commonly arc, kmount to 
little more (with a few very splendid exceptions) than empirical results from the 
events of past ages. To the student of ancient history they may be often both inte- 
resting and instructive ; but, to the modern politician, the most important lesson 
they afford is, the danger, in the present circumstances of the world, of trusting to 
sjich results, as maxims of universal application, or of permanent utility. 

The progress of political philosophy, and along with it of morality and good order, 
in every part of Europe, since the period of which I am how speaking, forms so 
pleasing a comment on the profligate and short-sighted policy of Machiavcl, that 1 
cannot help pausing for a moment to remark the fact. In stating it, I shall avail 
mjsclf of the words of tlie same profound writer, whose strictures on Machiavel’s 
Frinre I had aheady occasion to quote. “ Though all kinds of govcDiment,*' sap 
Mr Hume, “ be improved in modern times, ^et nionarcliical goveriiincut seems to 
have made the greatest adA'ances towards perfection. It may now be alEfirmed of 
(;i\ilizcd monarchies, what was foilhcrJy said of republics alone, that they are a go- 
\ eminent of laws, not of men. ITiey are found susceptible of order, method, 
.md constancy, to a surprising degree. Property is there secure, industry cncou- 
I aged, the arts flourish, and the prince lives secure among his subjects, like a father 
among his cliildrcn. Tlierc are, perhaps, and have been for two centuries, pear two 
hundred absolute princes, great and small, in Europe ; aiid allowing twenty years 
,to each reign, we may suppose that there have been in the whole two thousand mo- 
iiai disci tyrants^ as the Greeks would have "■died them. Yet oT these there has 
not been one, not even Philip II. of Spain, so bad as Tiberius, Caligula, Nerp, or 
Di'.iiitiari, who were four in twelve among the Roman Emperors®.’* ' 

Eor this very remarkable fact, it seems difficult to assign any cause equal to the 
effect, hut the increased diffusion of knowledge (imperfect, sdas ! as this diffusion 
still is) by n<caiis oi the Press ; which, while it has raised, in free states, a growing 
bulwark .leainst the oppicssion of rulers, in the light and spirit of the people, has/^' 


* £!xiaff 'hi CutI Liberty. 
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mo?t absolute gcrvernments, bad a paWful ioflucnce— by.teachiug 
ptin'cel|6"^'gai'd the wealth and prosperity and ;irf4ructi6n of tbdr subjects as the 
bVmeet ba^fp^ilieir grandeu directing their’: attention to objects of national 
4 >nd'"pe]t'»iarKnt utility. How encouraging the prospect |hus p|>ened of the future 
^istciry bf the worid ! And what a motive to animate tlie ambition of those, who, in 
the solitude of the closet, aspire to bequeath their contributions, how slender soever, 
to the progressive mass of human improvement and happiness ! 


.;j In the bright constellation of scholars, historians, artists, and wits, who slied so 
strong a. lustre on Italy during tJiet splendid period of its history wiiich commences 
with the reivival of letters, it is surprising how few names occur, which it is possible 
to connect, by any palpable link, with -the philosophical or political speculations of 
the present times. As an original and profound thinker, the genius of Machiavcl 
completely eclipses that of all liis contemporaries. Not that Italy was then desti- 
tute of writers who pretended to the character of philosophers; but as their at- 
tempts were, in general, limited to the exclusive illustration and defence of some 
one ..or other of . the ancient systems for which they had conceived a predilection, 

. ' they added hut little of their own .jttt,,tb® stock of useful knowledge ; and are now 
rememhejfed chiefly ffbm the occasi^l^'r^currence of their names in the catalogues 
of the curlpiis, OTyin tire works of philological cnub’tion. The zeal of Cardinal Bes- 
sarion, 8^.,bf Ficinus, for the revival of the Platonic philosophy, was more 

pectiliai^ remarkable ; and, at one time, produced so general an impression, as to 
. alarm the follbwcrs of Aristotle for the tottering authority of their master. If wc 
■ ‘ may <predit lAunoius, this great revolution was on the point of being actually accom- 
jdishedt when Cardinal Bellarmine waraed Pope Clement VIII. of the peculiar dan- 
ger of jewing any fijlfipur to a philosopher whose opinions approached so nearly as 
tlicwe .bf Plato, iio the truths revealed in the Gospel. In what manner Bellarmine 
connected h&i, conclusions with his premises, wc are not informed. To those who' 
are unitiated in the mysteries, of the conclave, his inference would certainly appear 
n^h less logical than that of the old Roman Pagans, who petitioned the Senate to 
ebndemn the works of Cicero to the flames, as they predisposed the minds of those 



who read, tliem; fuTiOmbracing the Christian faith. 

By, a small band of bolder innovators, belonging to this golden age of Italian 
literaliUj^, the Aristotelian doctrines were more directly and powerfully assailed. 
l,au,|:hDiiius Valla, Idarius ii^zolius, and Franciscus Patricius ’, have all of them trans- 


' Hl» Discusshiies Peripaittim were printed at Venice in 157 1. Another work, entitled Nova dc Univerais 
also printed at Venice, appenred in 1593. I have never happened to meet with either ; but from 
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minted tlieir names to posterity, as philosophical re%^er8, and, in p$rtknlar, as re- 
volters against tlia^authority of the Stagirite., Of jth,e individuals jiisf", motioned, 
Nizolius is the only one who seems entitled to ngiaihtain a permanent place in the 
annals of modern science. Ijis principal work, entitle<| V is not only 

a bold invective against the prevailing ignorance and barbarism of the schools, but 
contains so able an argument against the then fashionable doctrine of the Realists 
concerning general ideas, that Leibnitz thought it worth while, a century afterwards, ' 
to republish it, with the addition of a long and valuablo.preface written by himself 
At the same period with Franciscus Patricius, flourisheti another learned Italian^ 
Albericus Gentilis, whose writings seem to have attracted more notice in . England 
and Germany than in his own country. His attachment to the reformed faith having 
driven him from Italy, he sought an aSylum at Oxford, where he published, in 1588, 
a book dc Jure Belli ; and where he appears to have read lectures on Natural Juris- 
prudence under the sanction of the University. His name has already sunk into al- . 
most total oblivion ; and I sliould certainly not have mentioned it on the present occa- 
sion, were it not for his indisputable merits as the precursor of Grotius, in a depart- 
ment of study which, forty years afterwards, the celebrated treatise De Jure Belli 
et Pads was to raise to so conspicuous a rank among the branches of academical 
education. The avowed aim of this new scieil^, when comWned with the anxiety 
of Gentilis to counteract the effect of Machiavel's Prince, by representing it as a 
warning to subjects rather than as a msqual.of instruction for their rulecs, may be 
regarded as satisfactory evidence of the growing inffuence, even at that era, of bet- 
ter ethical principles than those commonly imputed to the Florentine Secretary V 


tJic account j^iven of tli« author hy I’liuamw, he does not seem to have attracted that notice from hia contempo- 
larips, to wliichjiib learning and lalents entitled him, (Tbuan. RisL Lib. cxix. xvii.) Ili.s DUcumqms Purtpa- 
ipfierr, are inentionod by Brucker in tbe following terms : “ Opus effregium, dottuniy variuniy lucuImtwnfSeil in- 
vidifi (plmpiv / : AristotpUm pkmm satis siqn^rqu^" ( Hht* Phil, Tom, IV, p. 4Si5,) Thesiune ve\y Ih)>oiiouis 
and caiulid ^vriter acknowledges the asMslancc he had derived trom Patricius in his account of the Peripatetic 
philosophy — “ In qua traclatione fatemur egregiam enilere Patridi doctrinam, ingenii elegantiam proreus admi- 
raljtleni. < t rpjod piiinu loro ponendum eat, insolitam v<^terw philosopbi® cognitiouem, cujus ope nos Peripalf||^ 
disnpf !Kii liistoi'ia; miiltoiics liicem attulisae, grati Ruts locis professi aumus/’ IbkL p. 426, 

' Antibarharusy Vivcdr. Ifrris Pruiripmet Vera Patimte Phiirmp/midi contra Pseudo-pHiiiosophos. Parmas 
“ Les faux philo-soplics/' dit Fontenelle, “ eUiient tons les scholastiques passes et present ; et Niasoliua 
s avoc la dernif' i ftivlieNse tontre leurs idoes inonstrueusea el lour langago barbare. La longue et con- 
stante admiraiion qu’o-i avoit eii pour Aristoto, n<; prouvoit, disoit-il, qiie la 'multitude des sots et la dnr^e de lu 
Rottiso.’' The nwrits of this writei are much too lightly estimated by Brucker, See Nist. Phii. Tom IV IWs 1 
pp. 91,92. ' • ‘ ■ V 

The Claims of \Ibericus iimiu n to be regarded an tbe father of Natural Jurisprudence, are strongly^iii^' 
ol by lik countryman Lajmpredi, in Ins very judicious and tdegant work, entitled, Juris Pvblici 
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.«The 9n1y< other Italian of wh^ I shall take notidfe at present, is Campjfinella ’ ; a 

philosopher jftpw remembered ehiefly in consequence of his eccentric character and 
eventful life^jbut of whom Leibnitz has spoken in terim pf such high admiration, as 
to place him in the same line with Bacon. After looking into several of his works 
I with some attention, I must confess, I am at a loss to conceive upon wliat grounds 
the eulogy of Leibnitz proceeds ; but as it is difficult to suppose, that the praise of 
this great man was, in any instance, the result of mere caprice, I shall put it in the 
power of my readers to judge for themselves, by subjoining a 'faithfid translation of 
his words. I do this the more willingly, as the passage itself (whatever may be 
thought of the critical judgments pronounced in it), contains some general remarks 
on intellectual characta', which are in every respect worthy of the author. 

** Some men, in conducting operations where an attention to minutiae is requisite, ' 
discover a mind vigorous, subtile, and versatile, and seem to be equal to any under- 
taking, how arduous soever. But when they are called upon to act on a greater scale, 
they hesitate and are lost in their own meditations ; distrustful of their judgment, 
and conscious of their incompetency to the scene in which they are placed : men, in 
a word, possessed of a genius rather acute than coiriprehensivc. A similar difle- 
rence irtiy be traced among authors. Wliat can be more acute than Descartes in 
Physics, or than Hobbes in Morals ! ’ Aiid yet, if thexine be compared with Bacon, 
and the other with Campanella, the former writers seem to grovel upon the earth,— 
the lattefr^tb^soar to the Heavens, by the saatness of their conceptions, tlieir plans, 
and their enterprises, and to aim at objects beyond the reach of the human powers. 
The former, accordingly, are best fitted for delivering the first elements of know- 
ledge, the latter for establishing jpnclusioiis of important and general a})plication 


pulilidi^ at pi«a ill 1782. “ iiic primus jus aliquod Belli el esse e« tradi posse exrogitovit, et Itslli et Pacis re- 

gulasexplmiavit primun, etfortasse in causa fuit cur Grotius opus suuni conscrilieroiiggrcdercfur: difrnussane qiH 
pre cetens nJCinoretur,.ltaliw enim, in qua orfus erat, et mule .Juris Uomuni disciplinam bauserot, gloriam aux- 
iti effeciique ut qum fuerat bonarum artium omnium restitutrix el alti ix, eadein easel el prima Jurisiirudeutim 

Naturalis magisti-a.” 

1568, died 1639. 

,» Leil'iiit. Opera, Vol. VI. p. 303, Ed. Dulens.— It is probable that, in the above pasKage, Leibnitz alluded 
more to the elevated Wine of Campaiiella's i-easoaing on moral and political subjects, when contrasted with that of 
IloWies, tton to the intellectual superiority of the former writer above the latter. No philosopher, ccrtoinly, has 
spoken wi*imore reveretice than Campanella has done, on various occasions, of the dignity of human nature. A 
remark-^ble Inslahce of this occurs in his eloquent comparison of the tuamm hand with the organs of touch in other 
'^imate. }'!f Bw*' Campan, Phpmdog. cap. xx. Art. 2.) Of his Political Ayhorwns (which form the thiitl part 
of hie IWatite on Morals J, a suffiofeat idea for our purpose n. conveyed by the concluding eoroUaty, “ Prohitas 
cutMdtt regem populosqiiu ; non autem indocta Machiavellistarum astutia." On the other hand, Campaiiella’s 
works kbound with iminoraUticH and extravagancies &r exceeding those of Hobbes. In his idea of a perfect com- 
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' Tbe annals of France, during this period, present very scanty materials for the 
History of Philosophy. The name of the Chancellor de l’Hoi)ital, however, must not 
be passed over in silence, an author, he does not rank high } nor does he seem 
to have at all valued himself on the careles.s effusions of his literary hours ; but, us 
an upright and virtuous magistrate, he has left behind him a reputation unrivalled 
to this day ^ His wise and indulgent principles on the subject of religious liberty, 
and the steadiness with which he adhered to them, under circumstances of extraor- 
dinary difficulty and danger, exhibit a splendid contrast to the cruel intolerance, 
which, a few years before, had disgraced the character of an illustrious (!Jhancellor 
of England. Tlie same philosophical and truly catholic spirit distinguished his 
friend, the President dc Thou’; and gives the principal <-harm to the justly admi- 
red prefin e prefixed to his history. In tracing the progress of the human mind du- 
ring the sixteenth century, such insulated and anomalous examples of the trium[)h 
of reason over superstition and bigotry, deserve attention, not less than ^\lult is due, 
in a history of the experimental arts, to Friar Bacon’s early anticipation of gunpow- 
der, and of the telescope. 

( .'ontcmjjorary with those great men was Bodin (or Bodinus) *, an eminent French 
lawyer, who ap])cars to have been one of the first that united a philosophidli turn of 
thinking witl) an extensive knowledge of jurisprudence and of history . His learn- 
ing is olleij ill digested, and his conclusions still oftener rash and unsound; yet it is 
but justice to him to acknowledge, rhat, in his \icws of the philosojdiy of law, lie 
lias approaeluHl Vf ) \ nearly lo some leading ideas of Lord Bacon * ; ’.\hile, in his re- 
fined eoinbinatioi.s (it liistorical facts, he has more than oticc struck into a train ol 
speculation. Imaring a strong rescunhlance to tlmt afterwards pursued by IMoiite- 
s(juie'r. Of'thi.s resomblanee, so reiiiai liable .in instance ocenrs in iiis cliajuer on 


t’.iliii itiucii In .Iff' iiiiinp ‘I til*’ imjmrity ot lji‘. inKi^inatiou, and, till’ unwuinlnch*’! 

Mi Ins jtn! nnMit, mji.: .'i|ually He rpccmiinpjvis, nler rortiitii n a W)/otnunity oi’ women ; 

it f t ry h*i! witit prorn-aiion, lays gmU. stre.'ss 07» the of astrologers- 

‘ * ' Tis toot ; t-t tl’ajoes Kn{uc1 on a jujiV- tous ceiix qni oi't osc sansooir Mir pb uivinv 

. Mi hans avoir mbi t t-nniift* ni lumitres. ’ ITonaiilt, Ahn'tje Vltronvloffiquv. 

* “ One cannot liolp aflnili Htj// says Dr Jortiii, the flevenl mannf*r, in which tin* illustrioufi rhuAnuii hath 
-]»olc<'n of Calvin Acri vir :n‘ voitiBnonti ingenio, et adinirahili focuudia prtr’dituK ; turn inter protesitaiitos niag- 
ni iiontiiiih "rioMittiqiis," ^ Lijf or I'lrasyuua^ p. .Vjo.) The same writer hfis remarked tUe great derevcg anihno- 
tkrtifioii with whivh rhoantis .sjU'alsS of 1-utlicr. Jhid, p. 113. 

^ ISorn r>:^0, <Uoi] ir;0f>. 

^ See, II p.irti* (liar tiic pn iaco to hw liook, ontirlo'd il/cMof/iAV arJfaciltm IlisiormTunr vogniimiem* 

* HoC' llw wti'/, Jjf fa pnssm. fn tliis treatise there are two chapters hin^uluily curLoua, con- 
sidering the lint^ ;:en they Aven* wniteii; the second and third cliaptens of the flixth hook. The «il- 

Di6 AV/o.Mefv ; ihi- second, Ac Mtn/cn df'inperficr rpiv tea Monmijcs sogent nUvreen r/c /V/> oh 
J ’ 'i reasoninjrs rf i).,: . *t.iihor on various ])ointa tltere treated o!', will he apt lo excite a smile amon^ tho^e 



FIRST DISSERt^^JI. 41 , 

* <1 ' ' 

the moral effects of Climate, and on the attention 4uQ.to tihis, circumstance by the 
legislator, that it has repeatedly subjected the authtfc of The Spirit of Laws (but in 
my opinion without any good reason) to the imputation of plagiarisra A resem- 
Wance to Montesquieu, still move honourable to Bodinus, may. be traced in their 
common attachment to religious, as well as to civil liberty. To have caught, iii the six- 
teenth century, somewhat of tlie philosophical spirit of the eighteenth, reflects less 
credit on the force of his mind, than to have imbibed, in the midst of the theologi- 
, cal controversies of his age, those lessons of mutual forbearance and charity, which 
a long and sad expei’ience of the fatal effects of persecution has to this day so im- 
perfectly taught to the most enlightened nations oi' Europe. 

As a specimen of the liberal and moderate views of this philosophical politician, 1 
shall quote two short passages from liis Treatise De la lltpuh’iqtic, which seem to me 
objects of considerable curiosity, when contrasted with the general spirit of the age 
in which thej' were written. The first relates to liberty of conscience, for v/liich he 
was a strenuous and intrepid advocate, not only in bis publicatioris, but as a member 
of the Btats Generaux^ assembled at Blois in 157^* “ The mightier that a man is, 

(sa)'S Bodin,) the more justly and temperately ho ought to behave himself towards 
ail men, but especially tow'ards his subjects. Wherefore the senate, and people of 
Iiasil did wisely, wJio, having renounced the Bisliop of Home's religion, would not, 
upon the sudden, thrust the monks and nuns, with the other religious persons, out of 
1 iieir abbeys and monasteries, but only took order, that, a.s tiiev died, tlan slundd 
die belli for themselves and their successors, expressly fovbiu-.l ug any new to be 
chosen in tiicir places, so that, by that means, their eollege- ndglit, by little and 
lirtle, by tlio death of the fellow^ be extinguislied. Wlierebv it eame t.o pass, that 
ail the rest of the C’artlmsiaus, of their own accord, forsaking their cloisiers, yet one 
of them all alone for a long time remained therein, quietly and without any distur- 
bance, bolding the right of his convent, being never enforced to change either his 
place, or habit, or old ceremonies, or religion before by him received. The like or- 


Avho littvi* tlio Intjum/ ////o ih Weithh of Saiious ; but it n-ilocts iv» small credit on a lawyer of flu' six- 

tmith reniury to have Kubjecled Mieli qut’stioiis to jdiilosophieal exaiiiiuatioii ; and to have foriiied so just a con- 
ception, as Bodiii appears evideotly to have done, not only of tlio object, but of the importance of the modern 
sfience of jJSlitical economy* 

I'huanua speaks bi^ybly of Bodiu « dissertations Jk Re Mowtapn, which I bavf* itcver seen. — The same his- 
torian thus .exprftsses himself with respect to the work De JlqyyUiva : “ Opus In qut» iit omni scienliarum g«- 
non ibeti aed imhuti iie/enii fidoni fecit, sic nonniillis, qui recto judh ant; non oiuumo ixhosientcUfhniiimTW^^ 
^ei^i miHf vacuum se probavit. TTist, Lib. cx\ii. i\. , 

^ Sea Note P • 

DISS. 1. TART !• ^ 
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der was taken at Coiee in tlijS' diet of the Grrisbps jf : ^^erein it vm decreed, that the 
ministers of the reformed religion should be ihaintain^d'^f the prbfi^l anijeevenues 
of the churchi ' the religious men nevertheless still Temkining in fokir'Cloisters and 
convents^ to be by thteir. death supjiressed, they being prohibitirf IS) choose any 
new instead of them which died< . Bl' which means, tlifey which professed’the new 
religion, and they who professed the bid, were both provided for".” 

The aim of'the chapter from which I have extracted the foregedng painage, is to 
shew, that “ it is a most dangerous thing:, at one and the same time, to change the 
form, laws, and customs of a commonwealth.” The of the . anther's reawn> 

ings may be judged of from the concluding para^puph. ' ’ . 

“ We ought then, in the government of a w^A^dered state and commonwealth, to 
imitate and follow the great God of Nature, who in all things -proceedeth easily, 
and by little and little j who of a little seed causeth to grow a tree for height and 
greatness; right admirable, and yet for all that insensibly } and still by means con. 
joining the extremities of nature, as by putting the spring between winter and sum- 
mcr, and autumn betwixt summer and winter, moderating the extremities of the 
terras and seasons, with the self-same wisdom which it useth in all other things also*, 
and that in such sort, as that no violent ibrce or course therein appeareth 


* Book iv, chap. iii. — The book from which thw quotatioa U taken was published only tfreiity-thyee y4*ars 
after the murder of Servitus at Geneva ; an event whidi leaver so deep a etoin im the memory not only of Cal- 
vin, but on that of the milder and more cliaiitnble Melanclithon, The epistle of the latter to Bullmgrer, wlw^re 
he applauds the conduct of the judges m Iio condemned to the flames this incorrigible heretic, affords tlio most de- 
cisive of all proofs, how romote the Rcntiments. of the most enlightened Fathers of the llefonnation were from 
those Christian and philosophical principles of toloratioD, to which their noble exertioiin have gindually, and jh»w 
almost universally, led the way. 

* Ibid. — The substance of the above reflection has been compressed by.Baconinto the foUonrii^ well-known 

’ aphorisms. * , , 

Time is the greatest innovator ; shall we then not imitate time ? 

' What innovator imitates time, which innovates so silently us to mock the sense?’* . 

The resemblance between tlie two passages is still more sinking in tlie Latin versions of their respective an- 
iliors. " • 

i)eum igitur prsr]>otentem naturae, parontem imitemur,qu] omnia paulatim; naroque semina perquam ea%ua 
in urbores excelsas excrescere jubet, Idque tarn occult^ ttt nemo seutiat.** Bodinus. 

Novator maxinius tetnpus ; quidni igitur tempus imitamur? * ' 

Quis novator teinpus imitatur, quod novationes ita inainuat, ut eensus fallant ?** Bacon* 

The Treatise of Dodin De la Ji6pubiique (by far the moet important of his works) was fkat p^tc^ at Paris in 
1576, and was reprinted seven limes in the q)ace of three years. It was translated into Latin by the author 
himself ; with a view chiefly (as is said) to the accommodation of the scholars of England, among whom it vajs 
m highly esteomed, that lectmes upon it were given in the Ifciversity of Cambridge, as early as }58i(),» In 
Bodin visited London in the suUt of the Due d’Alen^on ; a circumstance which probably contributed 
to recommend his writings, bo vary soon after tlieir publication, to the attention of our countrymen, {n 
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V, Notwithstanding these wise and enlightened tna^^^s, it must hje owned, on the 
other |(aitd, ih^Rt fiodin has indulged himself in WariouS . speculations, which would 
expose a Writer of the present times to the imputation of insanity. One of the most 
extradrdinary 6f^ these, is his elaborate argument to prove, thatj in a well-constituted 
sta^’ the father should possess the right oflife and death over his children.;—- a pa- 
radox which forms an unaccountable contrast to the general tone of humanity which 
cliaracteriaes his opinions. Of the extent of his credulity on the subject of witch- 
cra^,' iarid of the deep, horror with whidi he regarded those who aifected b> he scep- 
tical about itlhe ^lity of that crime, he has left a lasting memorial in a learned and 
curious volume entitled D^Tnonorm^e * ; while the eccentricity of his religious te- 
. nets Was such, as to incline the candid mind of Grotlus to suspect him of a secret 
leaning to the Jewish faith ^ . 

. lo contemplating the characters of the eminent persons who appeared about this 
' era, nothing is more interesting and instructive, than to remark the astonishing com- 
bination, in the same minds, of the highest iiftellectual endowments, with the most 
deplorable aberrations of the understanding ; and even, .in numberless instances, 

. 'With 'the most childish superstitions of the multitude. Of this apparent inconsistency, 
Bodinus does not furnish a solitary example. The same remark may be extended, 
in a greater or less degree, to. roOst <;^^e other celebrated names hitherto mention- 
ed. hfelanchtbon» as appears froin his letters, was an interpreter of dreams, and a 
caster of ^iylties ’ } ^d Luther not only 'sanctioned, by his |pth6rity, the popular 

the treatiiettf f8»J!|pwMwTrM«feM« <»ife^'»^M*byKU!l»rdKnoneB, who sppem to Wo telleted the French 
and Latin copiee to carefully and judicttnuly, that bb verelon is. in tame respects, superior to either of the ori- 
ginals. It is from this version, accordingly, that I have transcribed the passages shore quoted ; trusting, tlist it 
will not be unacceptable to n^ waders, while litokii^ l^k to the intellectual attainments V our forefdtbers, to 
have an opportunity, at the' wwia time, of marking the progress which bad been roatfe in England, more than two 
centuries ago, in die arts of writing and of transladon. 

Fur I>r Johnson's, (pinion of Knolles’s merits as an historian, and as an English writer, soc (he Pamlltr, 
Nd,'l23. 

‘ De la IXmowmanie da S9rider». Par J. Bodin Angevin, & Paris, 1580. This book, which exhibits so 
mhiancholy a contrast to die UMRal powers displayed in the treatise JOe la Jtipublique, was dedicated by the 
nutbur t.<) his friend, the President de Thou; 'and it is somewhat amusmg to dnd, diat it exposed llodin him- 
self tu tlie imputation of being a magician. For this we have the tesdmony of the illustrious historian just 
mentioned. (Thminus, tib. envii. ix.) Nor did it recommend the author to the good opinion of the Catho- 
lic. church, having been ftwraally Condemned and prohibited by the Roman Inquisiu'on. The reflection of the 
.lesuit Ma^n del Rio on. this occasion is worth trsnscribing. AHa lubrkum tt perkuhmm de hie diseerere, 
^^wiiheum »empa,aMtholieamJidmt, «ak*utqHeltonuma tmeunm Untquam rynomram eequarie” Die- 
tjuixifioiuwi Maifiearum, Libri Seat, Auctore Martino del Rio, Societatis Jesu Presbytero. Venit. 1640, 

‘ \jp» 0* 

ad Corticsiunif {(luoiedhy 

Jortixi H Life of Eramus, p. 166. 
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fables about the. scxu|p4 ftnd intercodtse of Satan i/rith the huidaia race* but 

seems to have seliiiwsly believed that be had hiid^df ^equentl^ a|l^d, ]^e arck- 
enemt/ face !Eo face, and held arguments with him on |)oidts pf theology Noe was 
the study bf the severer sciences, on all occasioBs, an ede(^ual remedyiagmnst such 
illusions of the imagination. The saga^ous Kepler was an astrdlc^er amd a vitwn^ry ; 
and his friend Tycho Brahe, the Prince qf Astronomers, kept an idiot in his service, 
to whose prophecies he listened as revelations from above *. Puring the long liight of 
Go^ic barbarism, the intellectual world had again become, liHe the primitive earth, 
'* without form and void j” the light had alieady i^pedni^j ** and Godhad Seen the 
light that it was good;** but the timewaa not. yet come to '* divide it from the 
darkness V* , • ■ ^ • ‘ , . 

In the midst of the disorders, both political and moral, of that unfortunate age, 
it is pleasing to observe the anticipations of brighter prospects, in the speculations 

of a few individuals. Bodinus himself is one tihe number* ; and to his name may 

■ * 


* See Note E. • 

* See </<e by Ga«aendL 

^ 1 liave allotted to llotUn a larger apace than fleeni due to his . literary ii^portimce ; but the truth ib, I 
know of no political wi'iter, of tlie same tlate^ whose ^tensiVe |ind marlous and discriminating reading ajipears to 
me to have contributed more to iheUitate and to gtlide the fteiseardfies H his snccesNors ; or whose references to 
anc^nt learning haye been more fmquently trimt'dRbed without acknowledgment# Of lato^ his works have fallen 
into very gene^ neglect ; otherwise it is iam|c|^ so many gro^ mistake^; should be current about the 
scope and spirit of his princlplos. By many beCh mentioned a,gi»a ssealbt for i^pubUcait feme of Govern- 
inent (prolasbly for no better reason diaii diat he chose to call his hook a Treatise De •* ' where- 

as, in point of fact, be is uniformly a w*arm and able advocate for monarchy ; and although no friend to tyranny, 
lias, on more than one occasion, carried'his monarchical principles to a very blnmeable excess. . (See, in particular, 
diapter fourth and' fifth of the Sixth Book.) On the oriier lumd, Grouvelle, a wrlt^'of some note, has classed 
flodin with Aristotle, as an. advocate for domestic slatery. The reasonings of both/’ he says, ** are refuted 
by Montesqaieu.” fDe VAutonti de Montesquieu dam la JUvohUim prhenJte* Eaiis, 17B9.) Whoever huB 
the ciiriosity to compare Bodin and Montesquieu together, w31 be satisfied, thtft^ dn thlfa their sentinients 
were exactly the same ; and tlmt, so far from refutmtg BodSn, Montesquieu has borrowed him more than (Mie 
argument in suppt^it oiPhis general coiiclusion. 

Tlie merits of Boilin have been, oh the wJiole, very fiedrly estimated hf Bayle, who pronounces him one ol 
the ablest men that appeared in France during the sixteenth century." ** Si nous voulonS difir|>uter fi J^n 
Bodin la q»nJit6 d’fcrivain exact et judlcieux, laissons 1^ sans POntroverse, un grand genie, un vasto savoir, une 
memoirc. et une lecture prodigieuRos" 

^ See, in particular, his 3l€ihod of Studying History , ehap# vii., entitled, Confutatio eorfm qai quahmr jlfo- 
mediim Aureaqm Smth stotuerunt In tliis diapter, after enumerating some of the niost impoitant discove*. 
ries and inventions of the moderns, he concludes with mentlo^g the art Of printing, of the* value of which he 
seems to have formed a very just estimate. Una Tyjiogriq>hiB cum omnibus vetcnim inventis.certare facile po^" . 
test. Itaque non minus po^ccant, qui a veteribus aiunt omnia compreibensa, quam qui illos de veteri midt&mm 
tium possession** detnrbant. Habet Natura scientianim thesauros iniiumerabiloB, qui nullis estatibus erxhauriri 
poflsuiit." in the same chapter Bodinus exprosses himself thus : JEioB ilia quam auream vocant, si ad'no^trfim ' 

coiiferatur,y^re« vidori possit." 
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be added tbit of his cbuh^inaii-aiid predcciisor BtilSlis But, of all the writers 
of the siiteett^'Cfenturyj t^^hlavicuiWives ieemi had the. liveliest and the 

most asSured'fot^ght of the nevi' career on which the humwi mind was about to 
enter. The fol!e^fbg.*pai^^e from onfe of his ai^ks tlmuld hive done no discre- 
dit to the NimM The similitu^ which many bavb ihncied between 

the superiority, of the modern* ;to the ancients; ’^and the elevation of a dwarf on the 
back of a gianti is altogether false* ind puerile. Neither were giants, nor are we 
dwarfs, but all ^ us men of the same etandard,<»and we the taller of the . two, by 
adding thhif'' tO our 0^,0 : Provided always, that we do not yield to them in 
study, attehi^tiMi vigilance, imd loylfof truth' } for, if these qualities be wanting, so 
far from''mohDtmg on the, giaht*S shoulders, we throw away the advantages of our 
own just stature, by remaining prostrate On the ground 
I pass over, without 'any particular notice, the names of some Trench logicians 
who flourished about this period, because, however celebrated among their contem- 
poraries, they do not seem to fornt essential lihl» in the Histoiy of Science. Tlie 
bold and persevering spirit with which Ramus disputed, in the University of Paris, 
the authority of Aristotle, and the persecutions he incurred by this philosophical he- 
• resy, entitle him tb an honourable distipcifion from the rest of his brethren He was 
certainly a man bf uncommon acutet^ as lyell as eloquence, and placed in a very 
strong liglA ^me pftl^ mbst vulnerable parts" cf the AristotdKnn logic } without, how- 
ever, exWll^li hoy ia^^s of that deep si||^iiy Which afterwards enabled Bacon, 
Descartesi im^iXocke^ to strike at the very roots of the system. His copious and not 
inelegant a writer, recommended his innovations to those who were disgusted 

with tlie harbariam of the schools * } while bis avowed partiality for the reformed 


* liie woAi eC padeos ** Basle, ia four velaroes Mo, 1357. My aequaiutanee Witb tliem ie 

much too uliglit to jbniiile mu to upoak of Uwm from my own judgment No ecbolar cen^y stood higher in 
the ntimutiim of Ids Ugo. “ Qwo ▼««>»" “J™ LudoficuB Vivee, “ Gallia acuti(»e ingenio, acriore judicio, exac- 
tiora eru^tiohe aqllum unquam' produxit ; hoc rero state uec ItaUa quidem." The praise 

bestoVad on him by other eoutempoiaiy writers of the highest eminence is equally Is^A. 

‘ jjViTos de Cem> Cvm^ AfHim, Lib. i. Sindlor ideas occur in the works of Hogbr Bacon ; “ Quanto ju- 
niorw tanto perspicactoree, quia jubiorea posteriores successione tempomm iagiudiuiaur labores priornm.” ( Opus 
Jtibb. p. 9.> vj Nor W«o they altogether overlooked by andtmt writent “ Veniet terapus, quo ista 
qu» latent M|»c in Ideem jBxtrahet, et Jongioris esvi dUigentia. Voniet-tempus, quo pos^i nostri tam e- 
pqrta fioetoowsiie miiabunUu^** - (Seneca, Quasi, Nat. Lib. vii-c. 85.) Tbi? language coincides exactly with 
j^jhat of BanOtt;} ,but it was tBserved ftnr the latter to- ffiustrate the connection between the progress 

and of human ot (to borrow his own idmiseology) tlic connection between the 

' prqgfjittt ft. and the man's power over the destiny of his own species. Among other 

pSaifiM) w tliit poqHSK)] See Nov, Org. lib. i. cxxix. . ^ ^ 

' ' accomplishments of Hamas as a writer, a very flattering testimony is given by an eminent English 

sijioltr, by no «i w»« disposed to oveiiato his merits as a logician. “ Pulsa tandem barbarie, Petrus Kamus po- 
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faith (to wliich he fell m,ai^ in the massacre of^Paris^i procured maa^jr proselytes 
to his opinions in” all the Protestant countries of Europe* In Ehgli^* bis logic had 
the honouf,' in an age of comparative light and refihtinebt, to find an c^oundcr and 
methodiser in the author of Paradise Lost ; and in Some of dut hdrthe^ universities, 
where it was vei^ early introduced, it maintained its^'^rbund till if 'was supplanted 
by the lo^c of Locke. * ...» 

It has been justly said of Ramus, that, *' although he ha^llienius sufiicicnt to 
shake the Aristotelian fabric, he was ulalde to substitute an;^ flung mote solid in its 
place but it ought not to be forgotten, that even /!Us^praise, 8Caht^ks if may nort; 
appear; involves a large tribute to bis merits Ma philosophical runner. 'Before 
human reason was able to advance, it was ^neCessaiy that it Should ' first be released 
from the weight of its fetters . 

It is observed with great truth, by Condorcet, that, in the times of Which we are 
now speaking, ** the science of jprfitical economy did not exist. Princes estimated 
not the number of men, but of i^ldiers in the state j— finance was Jherely the art of 
plundering the people, withdut driving them to the desperation timt might end in 
revolt and governments paid no other attention to commerce bui that of loading 
it with taxes, of restricUng it by privileges, or of disputing for its monopoly,” 

litioris literetune.rir, amu* est «t liberiusincim^|j^W”™S*|!^lV|p>tetica^ philo- 

Hophuun ezHgitare.. Ejiis dialecHed'^iimo timjpwe plurimos wmi^japfetio, tnWime elc^uentiio »tu< 

<liiM 08 , idque odio fehotaaticonim, quorm di^o et ingnts fbenmt stilus Ciceroa^Mds.'''” X«gitc« Artis 
Compendium, Auetore fi. Sandeiwm, EpWe. Lracoln. pp. ^50, S5L ' , Edit..l>bdnia. OsWk, iHto fint editiun 
was printed in 1818. . ■ ' . * ■ • ■ 

' Dr Barrow, in one of hU raatbemadcal leetonw, epea&s of Ramua in terms for WW&mptnotm. “ Ho< 
mo, ne quid gmvios dicsm, urgiOvive el dieaeiduti”-^** Saiie rix indigiislioid mes tjnqwni, quip ilium accipiam 
pro suo merito, regeramque Tflidius in qua csput, qu« contra retens jactat «|W^eia." . ,tiad,Bafrow confined this 
censure to the weak and amgant attacks made by i^pmua upon Eudid (panicu^rty’upoa kuciid'a of Pro- 

portion), it would not tiare been more than Hamas dseerved; buth is evident he mtudit to exfilbidtt piso to the more 
pon erful attacks «f die same reformer upon the log^c of Aristotle. Of these tl^ «ip. many which may be read 
with profit even in the present times.. 1 ^ect one passage as a speciin^i reconmiending it stlUgly to tlic 
(-Dnsifiemtuin of tliose logicians who have fotdy stood forward as advocates for Aristotle’s abaxthrutn demonstra- 
iio«'. >f the syllogwtii. rules. « Jn AriStotelis srto, vnius pSfooepti uaicum exsmplum est, acswpissimo auiluiu : 
Sell unico ct singulari exempio non poteat arrifox offici; iditribus tqms est etdissiroilibus. qindem, ut Aris- 
totelU excmpla tantummodo non (aha 8int,qua]ia tamen suat ? Omne fi eat o : omne c est fi : eigo oinjoe c cat a. 
Exeraplum Aristotelia est puero ^gmmmatids et otatorihus neaienti, «t istam muforum jdafoematicWum lin- 
guam ignorant!, ndvnm et durum s et in totis Analytkh^lilft aoa Atticfi, non loniod, non D(Mcd,noa Avolitd, 
non communi, aed geomotridk^ingufi usua est Aristotehs, odiosfi |>ueris, ignota pppulo, fi Wn mi reno- 

to, a rhetoric® usu et ab humanitatis usu alionissimfi.’' (P. Radii jWo P/tUosop/tm PurftieSlu Jlcti^iiniee 
uplma Oratin, 1550.) If these itrictnres should be tho^t too loose snd djschtmatoiy, the reader AuW eln^ 
the fourth chapter (De Cmvertionihus} of theseventh book of Ramus’s Dialeetkt, where the same du^h unteiL 
in irty opinion, witl. irrebistible force of aipmient. ® 



Th^ interjifcl di8or,dejr8*.tli*m agitating 

vourable to th§!. growth of ti^s sclenq^ contidejr^j^aL^|»iii^ch of 8peciJ^a^t|ire^study. 
Keligious controversies every whe^ divided the oj^ions of tiip j^ialtitule. j^mvol- 
ving those cSlateral discussions concerning the iih^rt^ P^ffip 08 ci|hce| and the rela- 
tive claiins of aov^fcign® which, by t^leatehlng to r^olve society into 

its first elemen:^, piiesent to f^^s and aspiring spirits tlie moSt inviting pf all fields 
for enterprise and ambition. Amidst the shock of stich discussions, thp calm inqui- 
ries which meditate in silence the tiow mi^graduai amelioration of the social order, 
were not likely to possess stCj^g^stUactiohs, even to men of the most sanguine bene- 
volence $ and, ^cordingly, the poli|^cal speculations of this period turn almost en- 
tirely on thecornparative adyaning^s and dii^vantages of different forms of govern- 
ment; or on the still niore alarming questions concerning the limits of allegiance 
and the righti'of resistance. 

The dialogue of our illustrious, countryman Buchanan, Be JurS'Regni apud Scotos, 
tliough occationally disfigured by the keen and indignant tomper of the waiter, and 
by a predilecfmn (pardonable in a scholar warm from the schools of ancient Greece 
and Home) for forms of policy linsuitable to the cirpuipstances of modern Europe, 
bears, nevertheless, in its general spirit, a closer resemblance to the political philo- 
sophy of the eighteenth century,’ than ^ composition which had previously appear- 
ed. The ethical paradoxes afterwards inculcated by Hobbes as the ground-werk of 
his slavish tii^ry'bf g®^>i^ment, aro-anticipatedAbd refuted; and a powerful argu- 
ment is urged'dg^inst toat doctrine of Utili^- which has attracted so much notice in 
our times. HWpolitical reflections, too, incidentally introduced by the same au- 
thor in his itistorybf Scotland, bear marks of a mind worthy of a better age than fell 
to his lot. Of this kind are the remarks witli which he closes his narrative of the 
wanton cnitftiea exercii^j^iti punishing the murderers of James the First. In reading 
them, one would, almosl^lniagine, that one is listening to the voice of Beccaria or of 
Montesquieu/ After this manner, V says the historian, “ w'as the cruel death of 
JaniV? still more cruelly av^^d. For punishments so far exceeding the measure 
of humanity, have less effect in deterring tlic multitude from crimes, than in rousing 
them to greater efforts, both as actors and as sufferers. Nor do they tend so much 
to intimidate by their, severity, as by their frequency to diminish the terrors of the 
spectators. H The evil'is more peculiarly great, when the mind of the criminal is 
^W dftnnd against the sense of piaih ; for in the judgment of the unthinking vulgar, 
a &bborn confidence generally obtainS the praise of heroic constancy.* » 

the publication of this great work, the name of Scotland, so early distin- 



48 rmiT DiifBi^TA.Tio>r> 

guhAed over Europe by the leemtng end by of her eons, disap- 

pears for more than a centuiy apd a half &om the’ Hiejtory of Letters**— ‘But from 
this subjeotf.so pregnant with melancholy and humiliating recollection^ our atten- 
tion is forcibly drawn to a mighty and auspicious light^ which, in a more fortunate 
part of the islandi was already beginning to rise on the' philosophical world *. 


CHAPTER IL 

rsoM i riE PUBLICATION OP bacon’s philosophical works, till that op the 

ESSAT on HUM^N UNHEUSTANDINC. 

Section 1. 

Progress qf Phihsopfiif in J^ngland during this period. 

m 

i \ n 

Bacoh 

1 HE State of science towards tlie*Close of the sixteenth century, presented a field of 
observation singularly calculated tO'attract the curiosity, and to awahen ^e genius of 
Dacoii ; nor was it the least of his personal advantages, that, as the son of one of 
Queen FJizabeth’s ministers, he had a ready access^ wherever he went, to the most 
enlightened society in Europe. While yet only in the seventeenth year of his age, 
lie was removed by his father from Cambridge to Paris, where it is not to be doubt- 
ed, that the novelty of the literary scene must have hugely contributed to cherish 
tile natural liberality and independence of his mind. Sir JoShua Reynolds has re- 

’ ^ » **ioi vidtim otomm ingonimn* , 

’ iMi, at oitd of tlip Hktceniili cpntuiy^ tlto Scotiftb nation were advancing not Ichb rapidly than thiu 
t< .^iibourts, in every epecliM oi mental eultiration, ia ettffioieiitly atteeiad by their literary ramabiei botli in tlut 
^atm language and in tliclr own vernacular tongue* A remarkable testimony to the same purpppB occurs 
in tlic 'lialogue above quoted ; the author of wliirh had spent the best years of his life in the most |>oli8h4Hi ao- 
( u ty of tho Condociiu Ab oftf>n/' says Bufhanan» as I turn my eyi^ to the niccnoBs and deganre of s^ur 
own tunes, the ancient mannors of our forefatbora appear sober and Tonerahle^ fau$ witba) rough tud Ihjqirrid/*^ 
* Of u'os ad iiostri temporia xuunditias et clegantiam^reffiro, antiquitaa ilia smteta et sohriai seii 

nnicn, 4L notidum tattif (JspuiUcf, iuHso videtur.’* fDe Jure JRegiti apvd ScQio$.) One would ihmki that he 
' oncoiviMl the tasu ot his countrymen to have then arrived at the uc plus ultra of national refluementy 

Aurca nunc, oliin sylvestribus laornda duinib. ^ 


Boin AjOI. (’'ed 
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mai'kecli his.ac^d^ihi^I Discoiirsas^ that^jy*' every seminary of, learning is 

surroiin^e^ atindsjpftere of floating knbwled^i •■Where every tniiid may im- 

bibe sohig'^^at congenial &> its own original conceptions He might have added, 
■'with still greater^ trutJi, it is an atmosphere, of which it is' more peculiafly salu- 
tary for those who haVe elsewhere reared to breathe tlie air. The remark is 
applicable to higher pursuits than were in the contcmplaiion of this philosophical 
artist ; an<^ it suggests a. hint of no inconsiderable value for the education of youth. 

The merits of Bacon, as thefatlmr of £xperi mental Philosophy, are so universal- 
ly acknowledgi^, that it wopld be superfluous to touch upon them here. The lights 
which h^ has struck out in variousf branches of the Philosophy of Mind, have been 
much less attended to j although the whole-scope and tenor of his speculations shew, 
that to this study his gebius-was far nabre strongly and happily turned, than to that 
of the Material World.' It was not, as some seem to have imagined, by sagacious 
anticipations of particular discoveries afterwards tb’ be made in physics, that his wri- 
tings have had so powerful an influence in accelerating the advancement of tlut 
science. In tlm e*xtent and accuracy of his pfofsical knowledge, he was far inferior 
to many of his predecessors ; but he surpassed them all in his knowledge of the la^s, 
the resources, bpd the limits of the human understanding. The sanguine expecta- 
tions with which he looked forwards ii the future, were founded solely on his con- 
fidence in the untried ca^cides of the mind f and. on a conviction of the possibility 
of invigbiitin^! and g^i^ by means of i^gical rtiles, those faculties which, in all 
our reacarch^ after truth, .are, the organs or instruments to be employed. “ Such 
rules,!* as {^'•himself has observed, “ do in some sort equal men*s wits, and leave no 
great ddynnia^' or pre-eminbnt» to the perfect, and excdlont motions of the spirit. 
To draw a.straight line, or to describe* a circle, by aim of hand only, there must be 
; a^reat di^rence bet^^.an unsteady and unpractised hand, and a steady and prac- 
tised ; but to do it ly.'iimie or compass it is much alike.** : 

Nor is k merely as a logician that Bacon is entitled to notice on the present occa- 
. sion. It would be difficu|t^to name another writer prior to Locke, whose works are 
enriched with so many just :bbscrvations on the intellectual phenomena Among 
these, the roost valuable relate to the laws of Memory;; and of Imagination j the lat- 
ter of which s'ubjecV;,he senms to have studied with jgi^uliar care. In one short 
i|Uit beautiful paragra jm concermng Poetry (under which title may be comprehend- 
ed all thbVarious craatiohs of 'th*^ faculty), he haulroihausted every thing that philoso- 

aqd gb6d sense have yet had to offer, on what has been since called the Beau Ideal; 

* Disconnie delirered at the opening of the Royot^Acodemy, January 2, 1769. 

DISS. I. PART I. O 
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a topici which has furnished ocC^ion to so many ovnir?Fe^tie|^ts amon^ the French 
critics, and to so mujpU extravagance and aaysticism in 6f 

the new G.^rman school In, considering imagioatioh conne.cte^>^|(i the ner- 
vous ,s)^tetp,, .more particularly as Jionnected with that specif .(^ sympathy to which 
medical writei's have given the name of imUnUon, -hetjQ^';^i^ested'!^oihe .Very im- 
portant hints which none of his successors have hitherto prosecuted j ^^lnd has, sit the 
same time, left an example of cautious inquiry, worthy to be. studied ’by all wlio may 
attempt to investigate the laws regulating the union between Mind and I^ody His 
illustration of the dtifferent classes of prejudices, inqulent^huteah' mature; iv^Q point 
of practical utility, at least equal to any thing that head to be fopad in X^cke ; 
of whom it is impossible to forbear rem^ing,, as a circus^statice not easily explica- 
ble, that he should have resumed this in^port^ant discussion, witihont once mentioning 
the name of his great predecessor. The chief improvement made' by Locke, in the 
farther prosecution of the argument, is .the application of Hobbes’s theory of asso- 
ciation, to explain in what manner these pr^udicenere originally generated. 

In Bacon’s scattered luhts| on topics connected' with the philosophy of the Mind, 
: , — '"T' ^ — — 

* Cum mundus senmbili* sit aninia ratlimiaU Jaferior, vuletur Poegi* bate humane natiirtt! largiri 

quic hUtoria denegat ; atquo animo usabHa reiijM iti^que aatMftu^ cam aolida hidieri non {iMaint 8i quia 
(iiiiiii riMU acutiua iiitroapiciat, findum ex argubentuitt, magnitudinem renun inagiii iilustrem, or- 

diimm magis perfeotum, et varietatddi mgia pUi^hnnuii anuntc kuroaiuo comphicorB, quam in natum, i]wa, poxt 
lapRum, repnriri ulltf tnodo .pewit. Qlui^optai^ rei'gfeataB et erentiio, qui. T«MriuBU»W‘ai^Mii^r, ^ lint 
(Quf) amplitudinis, inquamin^ ^inana «(H^«iew^tati . prawto eat JVen*. ’'^SWjifiKla uiagie IteRs^ eonfingat. 
Cum liiHioria vera auccesaiM remm, ininurfh pre wcntia.eirtutum et aeelerum. nai:^ corrigh eaqi es- 

ituH, et furtunaa, secundum mentis ^ ix legS-KeineaeM; exfadmt. Cum historia reifa obrip sa^tote et 

Himilitudinf, animw bumanie faeticUo aitwl^eam F«epw,,inexpectBta, et varia, et idf jlll||jiiiinmi^pil^ yanens. 
Adco ut PiKKis iata non solum Bfl delectaiaminm, aed ad animir ma^tudmem, et ad nKjw>!<^tif«t.” 

AVie«t. Lib. ii. cap. xiii.) ' ' ' , ’ 

‘ To this brunch of the pbiloaopby of mind; Baeoii ginu thb tide eif Ihetr&& vim- 

mh aninue et ewTmrit. (De Aug, Sdent. Lib. it . pt)^ i.) Under dtki iM^lole,'M.,e)entioitt, aifing other deal- 
deraht, an inquiry (which he rccommendii io phynci^) concerning .the influence of imapnaiidll orpr the body. 
His own wordH are very remat bable; more parddfliarly, ihg cluiue in wbush he reraatht the eflTecii qf |xing ami 
cunct'i’ii-j.Ungtbe attention, in giving to ideal oi^ts the povt^erof roaiitiee eitiw tlie belief. ' “ Ad aliad’quippiam, 
quod iiiic pertinet, parce admodum, nec pro roi aabtQitatje, Tel utilitate, ilkquuittnn eet ; quatenua Kilii'et ijpsii 
vu' ipnatvo ttnimee vel f-ogitotio jxrqudj/A 'J^aocti' et 'veluH i»fldem quandeoti extdtata, vnleat ad immutandum t^r 
pus ima^inantis." (Ibid.) suggests also, as a curimis problem, to ascenuin how fur it is po<^le fo fortify 
and exalt the imagination ; and by what meana this oflfhstnaQy lie done* The ehlss bf liem allud- 

ed to, are manifestly of the same deseriptiou with tboai^ to’ irhich the attention of philosophers haa bewn lately 
railed by the pretensions of Mesmer and of Perkins: AiliqW hulcjcppjimcta eat diaquisitlo, qtidnipdo hvagittd^ 
tio intendi et. foniScari poesit? Quippe, si imaginatto iMm taitlairum sit viriiim, opdra^ 
r^uibuH niotlw am exaltari, et so ipsa majoreni fieri deUir? Atque hie oblique^ liec minus ae'lfc ‘ 

Hinuat palliatio quajdani et defetisio ma^cimse partis Magia C^ntmmualis^* kc* Ih Aug^ 
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strictly so called, hb^ng'u tnore remarkable thaaj’the precise a)ld jUst ideas they 
display -of proper aitn:of this science. He Std^MaSjifestly reflect^ mUch and 
successful^’ on the operations of his own understanding, and had studied With un- 
common sa^tf the itit^|ctaal characters of oiiierB. ],Of his reteions and obser- 
vationS on bOtVsubject^jliii has recorded many irapot^Ht r^ults ; and has in gene- 
ral stated them without the slightest reference to any physiological theory concern- 
ing their causes, or to any analogical explanations founded on the caprices of meta- 
phoriic^ language. If, on some Occasions, lie assumes the existence of animal spirits,- 
as the meditim^ (Xrmthumcation between Soul and Body, it must be remembered; 
that thifWiqs ^lien the universal belief of ihelOarned ; and that it was at a much later 
period not Tesa confidently avowed by X^od^e. Nor ought it to be overlooked (I men- 
tion it to the Credit of b&tk authors), that in suCh instances the^jfee/ is commonly so 
stated, as to render it easy for the reader to detach it from the theory. As to the 
scholastic questions concerning the nature and esiswice of mind;— whether it be ex- 
tended or dhextended ? whether it have any relation to dpacc or to time ? or whe- 
ther (as Was contended by others) it exist in every uhi', but in no place /’—Bacon has 
nuiformly passed them over with silcOt contempt ; and has probably contributed not 
less efiectoally to bring them into general .diactedin, by this indirect intimation of his 
own opinioW tltau.it’ he had descended^ the ungi'ateful task of exposing their absnr- 

While ^001^ bolder, so cautiously avpids UiWse unprofitable discussions about 
the nsitufb.of .Mind^ iW decidedly states his conviction, that the Jhcplties of Man dif- 
fer not riia^ily ill degree, biit,|B kind, from the instincts of the brutes, “ 1 do not, 
therelprfei” hC'^ocrves on one occasion^ “ approve of that confused and promiscu- 
ous methed in which phtlosopbers are accustomed to treat of pneumatolugy ; as if 
the human ^ul ranki^Jjllpve tliose of brutes, merely like the sun: above the stars, 
or like gold above otlfe^iWetala.'* 


‘ JJutwithgtanciing the extraTHganCe of Spinozo'e own philosophical creed, he is one of the very few amonff 
. Baedn's hucccssom, wlio seem to have been fully aware of the justness, importance, and originality of the metliod 
pointed out in the Nturntn Otpttuon for the study of the Mind. “ Ad haed ktelligettda, non e«t opus mttimim 
mntis cognw'*- sod snifi^ mentis mve pawptimmn histoiiolam coacianare inodo illo quo V^rulamius do- 
mjfc" Epixi. 42. 

in ordor.tq cotnpreliend the whole mmt'df this remark, it is nedeasary to know that, necording to the Carte- 
Mimplunseology, which is here adofttetbhy Sirinoaa, the word :» « general term, equally applicable 

4|aU the iptellcMunl operations. The words of Desewtes hhnself are these: “Omnes modi cogitandi, quos 
‘ in^is “I duos generales referri possimt : . quorum unus eat, perceptio, sivc opemtio intelh'ctus; 

alius eive operatic* voluntatis. Mam omtiri, imagiimri, el pure inkUii/ere, eumtiUmtum rtirrm modi 
• perripmi^; ut et cupere, aversari, aflSrmare, negaro,^ubitare, sunt dirersi modi voleiidi.” Prim-. Phil. Pars 1. 
« 32. : 
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Among the variousi('t(i|iics'sjt&rted by Ba66n for tbd . cd^Auieraition . Qf ’ fixture logi- 
cians, lie Vii^ not ov'6rlodk- (ilWiat .may be'^justly regarded, in a practidlfl'\;ieWi iis the 
' most intefd^tijig of all logical problems) the queiit^ Offeceming the’lautual iriflu- 
ence d# 'I1id®ght’'iind df Language on each other. *' bfe^d^e/’ Says fie, “ that 
their i-e'asoh governs their words j but, it often bap^^p^lfiat words JiaVe power 
enough to upon reason.” This aphori^ may be Considered the texi of by 
far the most valuable part of Lockd's Essay,— ikat which relates to the imperfections 
and abuse of words j biit it was not till i#thin the )>st twenty years, tfiafrits depth 
and importance were perceived in all their extehti‘-\ &cweel^ sayi" that I al- 

lude to the excellent Memoirs of M. Prevosi; aa'd^bf.M. Dege^n^o/ bn.” Tigris con- 
sidered in their Connection with the I^|iectiial''bperittions.** The . anticipations 
formed by Bacon, of that branch of milieim logic which relates to uijkjefsal Gram- 
mar, do no less honour to his sagacity.' “ Grailiuiar,” he observes, ** is of two kinds, 
the one literary, tiie 'Other philosophical. ' .The former has for its object to trace the 
analogies running thfnugh the structure of a jwMrtfc^iar tongue, so as to facilitate its 
acquisition .to a foreigner, or to enable him to speak it with correctness and purity. 
The latter directs the attention, noi to the analogies which Words bear to words, but 
the analogies which words bear to thin^s^iy* or, as he afterwards explains himself 
more clearly, “ to language considered as tfiie sensible portraiture or itha||fe of the 
mental processes.” In farther Ulu^'^p of these hiiits, he takes, notice of the lights 
which the different genius of difi^]^ languages reflect on the charai^^^d habits 
of those by w^pa they were rei^ctively spoken. “ Thtts/l says he, “ it is easy 
to perceive, that the Greeks were' addicted to the culture of the arts, the Romans 
engrossed with the condCjotof afikifs } inasmuch, as the technii^ t^nctiotts intro- 
duced in the progress of reflneinent require. the aid of (impounded while the 

real business of life stands in no* heed .o|“ so aitiflcia].a phids'^h^y V* . Ideas of this 
sort have* in the course of a very feW yearai already becohie ;;commohr and almost 
tritical ; but hoW^'diflerent was.the^caSe two cenftiries ago ! - . . . 

With these s'^und and eplaiged views concerning thh. philosophy of thie Mind, it 
will not appear surprising tO those whp..bhve attended to the slow and irregular.ad- 
vances of human reason, that’lBacon shbuld occasionally. blend incidental remarks, 
savouring of the habits of thinking preyident.in his time. A curious example of this 
occurs in the same chapter which contains his excellent definition or description ;of 
universal grammar, “ This' top,” he observes,' is wortliy of uoticei' that the ‘ 
ancient languages . were full of declensions, of cases, of conjugations, jtenses, 

* Ibid. 


‘ De Avy- IScienU Lib. vi. cap. i. 
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atjd of otjljer similar i,nH|c|i<!>B? »: while the ^n?08t entirely destitute of these, 

indolently, aeoouiplish thfe saiae purpose by the h^ Csf^epQsitions, and of auxiliary 
verbs. he confinue^ ** may be inferred, (liowever we may .flatter (j|ir< 

selves with t|ie idea of diir'ioai^P superiority), xhat l^ie.huuian intejiieei.was much more 
acute apd sul^tile in aticiei^llhan it now js in modern tidies How very unlike is 
this last reflection to tilie usual strain of Bacon’s writings ! It seems, ipdeed, mucli 
more congenial jto thg philosophy of MrrHawis and of Lord Monboddo ; and it has 
accordingly .’.been sanctioned with the approbation of both these learned authors. If 
my memory doOs n(^ deceive me, it is the only passage in Bacon’s works, which Lord 
Monboddo bas'Snywhere edndeficended to quote. 

TheJe db^ryationS aflt^ me -4 conveip^^t opportunity for remarking the progress 
and diflusion Of iht philofiophical spiritt simie' the beginning of the seven teentli cen- 
tury. Jn'the sbort passage just cited from Bacoii, there are involved no less than 
two capital errors, which are now almost universatHy ranked, Iqr men of education, 
among the grossest prejudices of the thultitude. The one, that the declensions and 
conjugations of the ancient languages, and the modem substitution iq tiieir place, 
of prepositions and auxiliary verbs, are, both of them, the deliberate and systemati- 
cal contrivances of speculative grammarijiOs ; the. other (still less analogous to Ba- 
con’s general style cf reasoning), that :;lhc faculties of man have declined, as the 
world has ^rpwn older. Both of these errors ini'ay be now said to have disappeared 
entirely^/ OT lattei^more particuiarly,'m,ust,' to the rising generation, seem so ab- 
surd, tliat it almost requires an apology to have mentioned it. That the capacities 
ol‘ the human mindiliaye been in all ages the same ; and,that the diversity of phcnc»- 
mcna exhibitpd^y our species^ is the result merely of the different circumstances in 
which men are placed, has been long received as an incontrovertible logical maxim ; 
or rather, such is th^|®!^ncc of early instruction, that we are apt to regaid it as 
one of the most obvI^fiWggestions of common sense. And yet, till about the time 
of Montesquieu, it was by no means So generally recognised by the learned, as t<» 
have a sensible influence on the fashionable tone of thinking over Europe. The ap- 
plication of this fundamenttil and leading idea to the natural or theoreHcal Mstory of 
societyin alljts various aspects }—rto the history of languageSii; of the arts, of tJie 
sciences, of laws, of government, of manners, and of religion,— -is the peculiar glory 
.;iOf the latter lialf of the eighteenth century ; and forms a characteristical feature in 
its philosophy, which even the imagination of [Qaeon was unable to foresee. 


^ 1 ' ■' 


De Aiig* Sdent, Lib. n. cap. i. 
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Ill mmld be endies^ particularize the ori^nal sviggeatlf^^throwu out ^ 
oil topics connopted with the science of Min4« The few pawages of thi&soH a^eady 
qUeted, aiie -produced merely as- a specimen of the , rest. "They are. hyi^<^ ;jneahs se- 
Iccted^as the teist. important in bis writings ; but as thep .happened* to be' those which 
had left the strongest impression on my memory, I thpnfi^]t .t1xerit,Jw likely as any 
other, to invite the curiosity of my readers t0 a careful exarainatiop Of the rich mine 
from whicli they are extracted. . . 

The Etliical disquisitions of Bacon are almost entirely of a praotic4 riata|p. Of 
the two theoretical questions so much agitated, in both.parts of this Island, during 
t he eighteenth century, concerning the principh^nd the Oi^Vc/ of moral approbation, 
he has said nothing ; but he has opened .sqme liew and interesting views wii^respect 
to the influence of custom and the formation of Aa&Vs ^ most importemt article of ‘ 
moral philosophy, on which he has enlarged more ably and more usefully ftian any 
writer since Aristotle Under the same head of Ethics may be mentioned the small 
volume to whicli he has given the title of Esstfp^j the best known- and'the most po- 
pular of all- his works. It is also, pne of those where the superiority of his genius ap- 
pears to the greatest advantage ; . the novelty and depth of hjs reflections often re- 
ceiving a strong relief from the triteness* of his subject. It may be read from be- 
ginning to end in a few hours, — and yet, after the twentieth perusal, one seldom fails 
to remark in it something overlooked before. This, indeed, is a characteristic of all 
Bacon’s writings, aild is dnly to be CiCiebunted for by the . inexhaustible aiimciit they 
liuTiish to our O’v^; thoughts, and |he sympathetic activity they impart to our .torpid 
faculties. - , . v 

The suggestions of BaCon for, the improvement of Political PbilpsiQ^fay, cx^bit as 
strong a contrast to the narrow 'systems of contemporaiy statesmen, i^^the Inductive 
Logic to that of tlie Schools. How profound and comprehensive are the views 
opened in the following passages, when compared with the scope of the celebrated , 
treatise J)e Jure Belli et Pads a work which was first published about -it year be- 
fore Bacon’s death, and which continued, lor a hundred and fifty yearn irflerwards, 
10 be regarded in all the Protestant universities of Eure^e as an inexhaustible trea- 
sure of moral and jarisjmidcntial wisdom'! ' ' 

“ The ultimate object which legislators' ought to have in view, and to whiedi all 
their oRactincnts and sanctions ought to be subservient, is, that the dUz&ns-tmy liW', 
happily, l-'or this purpose, it is necessary that they should receive a reli^ifitis and 


^ De Avg. vii, cap. iii. 
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pious education} that ^f}rjk<Ridd be trained to good tirat they riiouldbe 

secured f^in i^eign efie^es by proper military'ariang^etits ; that they should be 
guarded by an efiec^ual ptdice against seditions aUd private injuries ; that they should 
be loyal to gbvarj^en^ a^obedient to magistruies } and, finally# that they should 
abound in Mrealth; luid in birar national resources science of such matters 

certainly belongs inore particularly to the province of meii >who, by habits of public 
business, have been led to take a comprehensive survey of the social order ; of tlic 
iutcrcsls'df ^.e.cidmtinihity at large ; of the rules of natural equity ; of the manners . 
of nations y of t^ dlfPerent forms of government j and who are thus prepared to rea- 
son concerning the wisdom of laws, both ^om considerations of justice and of policy. 
The great destderatum, accordingly, investigating the principles of natterai 
justice, and those of poUtieal expediency, tO fkhibit.a theoretical model of legislation# 
which, while it serves as a standard for estimating the' comparative excellence of mu- 
nicipal codes, may suggest hints for their correction and improvement, to such as 
have at heart the welfare of mankind 

How precise the notion was that Bacon had formed of a philosophicaltsystem of 
jurisprudence (with which as a standard theuiunicipal laws of different nations might 
be compared), appears from a remarkable expression, in which he mentions it as the 
proper busings of those who might attempt to carry his plan into execution, to in- 
vestigate those ** LkoES LEGUM, ex quibus ^forakatio peti p0s8it,.quid in singulis le- 
gibus, bene aut peiperadi positum ant cbnstltntum -sit 1 do not know if, in 

' Exemphm de FofUihus Juris, Apitor. 5. ThiB enun^emtum of tlie difiorent olijectB of law ap- 

pniaclies.Teity oearl^w Mr Smith ■ ideas on the sanie eiiligect, as expressed by himself iii the concludiiig sen* 
temr of his Jliisarp of Morsd Ssntimmts^ In another Discourse, I shall epfleayour to give an account of ilie 
general principles of law and and of the diiferent revolutions they have undergone in the dilfcrc^* 

ages and periods of society; ^^''i&iqtly in what coxicems justice, biit in what cdftc^rns police, revenue, and arms, 
and whatever else is the obje^ (if / y * 

Lih* vui. cap. iii. ' ’ . 

® l)e FmUihus Juris, Apl^r. 6- ; , . . 

From til© prrface to a Bmalt tract of ontided, The Ekfiten(s of the Common Lmvsof Enghtnd, (written 

while he was Bdiextor-Generai to Queen Elizahetlih we learn, that the ^l^ssao legnm had been previously 
used by some great Civilian.” To what civilian Ilacoii here alliules,*! know. not ; but^ whoever be was, I 
doubt much if be annexed, to it the comprehensive and pliilosoptiicul meaning so precisely explained in the above 
defi^tmn. Bicon liiin*e1f, ‘wiieii he Wrote his Twwjt on the Common LawW does not seem to have yet risen to 
tUh vautagOrglfbund of Univenlht ,Jmispn«te»ce. His great o^ect (ho tells us) was to collect the rules and 
;^uhds diig^^ed throughout the body of the some laws, in ordeir.^,(^e more prohumdly into the reason of such 
jndgmonts and ruled cases, and thereby to maike more use of them fblj the decision of other cases more doubtful ; 
so diat fho ifiiwertaiaty of kw, which is the principal and most just cbnllenge tlmt is made to the laws of our na- 
tion^ at dihi:tiinef will, by this new strength laid to the foundation, be somewhat the more settled and (torrccied.” ^ 
In this'^asDge, no reference wdiatever is made to fte Unmrmd spoken of in the aphorisms r/c Fontilnm 

1 
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prophetic ah^ip|tk>hs of the futurteV’^g*’®^ th&re' be thing 

more ^aracterwtictfl, bofli"'<i?' the grandeur and of' the' justness of 
than t%sbj|i)^ definition; more particulariy, when ybconlt^er how 
in nw^>pl%es8i^y devoted to ?this very inquiry, ^^^spon^i^r tp^wander 
the f^l patW in consequence of his. vague and wavenffig i^^ .bf t% nini of his re- 
searches. ' "V.‘ , f"‘ 

The sagacity, however, displayed In th^e, and various other pa^Sagea of a' similar 
import, can by no means be duly appreciated, without attending, at l^Wlih&time, 
to the cautious and temperate maxims so fi£quentfy ihcnJIi^ed b)^ the 

subject of political innovation, ** A' stubborn, retention of cu^itfl-i| a turbulent 
thing, not less than the introduction ojf jue'^***^** Time is the l^reatpst. innovator ; 
shall we then not' imitate 'time, wh^ch Sinovates so silently as to hiock tbe'Sensc ?*’ 
Nearly connected with these aphorisms,' are |he profound reflections in the .first bppk 
De Augmentis Sclentiarum^'on ihe necessity of accopnnqdating e\’ery liew institution 
to the character, and Circumstahees' of the people. fOf whom it is intended ; and on 
the peculiar danger which literary men ^un of ovefloOkhig this consideration, from 
tlie familiar acquaintance they acquire. Hi the course of their early studies, ,wHh the 
ideas and sentiments of the aheient cl^siCi. '* 

The remark of Bacon on the ^stemiatical policy Of lienry Vfl. was manifestly 
suggested by tite aame train of thitikmg, “ His laws' (whoso marks them well)' , were 
deep and not v^'lgary hbt'made on spur of a particular' occasion fbr ,^' present, 
but out of fbJ* ibc-^bthro l to make the estate of his people still more.and 

more happy^ met manner ;afih® legislators in ancient and heroic tiittiwi” ribw 
far this noble efifogjr was mented, . either by the, legislators of ahti^jy,,'*p^y the 
modern Prince on wHbni' Bacon hss bestowed it, is a question o|r I 

quote it merely on aCooiint of the impo^nt ^philosophical distinction #blch it indi- 
rectly marks* between "deep. and vulgijr laws;” the former; invariably; aiming to 
accomplisli their end; noiby'giving any. sudden' shock to the feelings ahd intorests 
of the existing generation, but by allowing to natural causes time and opportunity 
to operate ; and by removing those art|^^r?fcSlhCterwlfich check the progressive 
tendencies of rodety. It is probable, thal^ «a4^isx>eeasioft, Bacon bad an eye more 
particularly to, the memorable statute Ulienation ; to fhe effects of which 


Jurh ; but merely to the lea^ling and govemiiig rules which give to a municipal system 'fc^batew it ]n)ii^|9eeyof 
analogy and consWnCy. To these mtes Bacon gives the title of hges Ugum / hut the Cleaning of the jAiasOi 
occasion, differs from that in which he afterwards employed it, not less widely thwi the rat^ of X^athl or 
Greek syntax differ from the principles, of universal grammar* , 
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ever were the motives its autlior) the above description certainly applies in an 
eminent degfee» ' i . 

After allj'However/it must be acknowledged, that it is rather in his general views 
and maxims, than in the details of his political theories, that Bacon's sagacity ap- 
pears to advantage. His notions with respect to comfc^rcial policy seem to have 
been more peculiarly erroneous ; originating in an overweening opinion of the effi- 
cacy of law, in matters where natural causes ought to be allowed a free operation. 
It is observed by Mr Hume, that the statutes of Henry Vll. relating to the police 
of his kingdom, gen erRlIy contrived with more judgment than his commercial 
regulations. The same writer adds, that “ the more simple ldc<as of order and equi- 
ty are sufficient to guide a legislator in every thing that regaids the internal admi- 
nistration of justice ; but that the principles of commei’ce arc much more complica- 
ted, and require long experience and deep reflection to be well understood in any 
state. The real consequence is there often contrary to first appearances. No won- 
der, that, during the reign of Henry VIL, these matters were frequently mistaken j 
and it may safely be affirmed, that, even in the age of Lord Bacon, very imperfect 
and erroneous ideas were formed on that subject.” 

The instances mentioned by Hume in confirmation of these general remarks, are 
pectdiarly gratifying to those who have a pleasure in tracing the slow but certain 
progress of reason and liberality. “ During the reign,'" says he, “ of Henry Vil. 
it was prohibited to export horses, as if th.at exportation did hot encourage tlie breed, 
and make them more plentiful in the kingdom. Prices were also affixed to woollen 
cloths, to, caps and hats, and the wjiges of labourers were regulated by law. It is 
EViDEp^, that ihfse matters ought always to he UJlfree, and be entrusted to the common 
course of business and commerce.”—" For a like reason," the historian continues, the 
“ law enacted against Ini^sures, and for tl»c keeping itp of farm-houses, scarcely de- 
serves the praises bestowed on it by Lord Bacon. If husbandmen understand agri- 
culture, and have a ready vent for their commodities, we need not dread a diminu- 
tion of the people employed in the country. During a century and a half after this 
period, there was a frequent renewal of law.s and edicts against depopulation ; whence 
we may infer, that none of them were ever executed. The natural course of mjn'uvc- 
went at last provided a remedy.” ♦ 

, These acute and decisive strictures on the impolicy of some laws highly applaud- 

by Bacon, while they strongly illustrate the uafrow and mistaken views in politi- 
cal economy entertained by the wisest statesmen and philosophers two centuries ago, 
afford, at Bie same time, a proof of the general diffusion which has since taken i)Iace 
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aWbtig ttie people of Great Britain, of justcr 'and more enlightened opinions on this 
important branch of legislation. Wherever such doctrines find their way into the 
jiage of history, it may be safely inferred, that the public mind is not indisposed to 
give tliem a welcome receptibn. 

Hie ideas of Bacon concerning the education of youth, were such as might be ex- 
pected from a philosophical statesman. On the conduct of education in general, 
with a view to 'the developcineiit and improvement of the intellectual character, he 
has suggested various useful hints in different parts of lus works ; but what I wish 
cliiefly to remark at present is, the paramount importance which he has atUiched to 
the education of the people,— comparing (as he has repeatedly done) the effects of 
early culture on the understanding and the heart, to the abundant harvest wliich re- 
wards the diligent husbandman for the toils of the spring. To this analogy he seems 
to have been particuiarly anxious to attract the attention of liis leaders, by beslow'- 
ing on education the title of the Georgies q^' the Mind; identifying, by a happy 
and impressive metaphor, the two proudest functions entrusted to the legislator, — 
the encouragement of agricultural industry, and the care of national instruction. 
In both instances, Uie legislator exerts a power which is literally productive or crea- 
tive ; compelling, in the one case, the unprofitable desert to pour forth its latent 
riches ; and in the other, vivifying the dormant seeds of genius and virtue, and re- 
deeming from the neglected wastes of human intellect, a new and unexpected acces- 
sion to the common inheritance of mankind. 

When from such speculations as these wc descend to the treatise De Jure Belli et 
Pacist the contrast is mortifying indeed. And yet, so much better suited were the 
talcnts'and accomplishments of Grotius to the taste, not only of his Contemporaries, 
hut of their remote descendants, that, while the merits of Bacon failed, for a efentury 
and a half, to command the general admiration of Europe *, Grotius continued, e\ en 
in our British universities, the acknowledged Oracle of Jurisprudence and of lithics, 
till long after the death of Montesquieu. Nor w^as Bacon himself unapprised ol‘ the 
slow growth of his posthumous fame. No writer seems e\ cr to have felt more deep- 
ly, that he pro])erly belonged to a later and more enlightened age j — a sentiment 


' La • : >«britc en Prance dcs ccrits du Chancclier Dacon n’a giicre pour date quo cclle de rEncyclopedie." 

( IltsUnn .to MatfuhncUiqttes par l)l<mti>cla, Preface, p. ix.) It is au extraordiuiiry circumatance, that BwybjS' 
wlio ha-s so often wasted his orurlition and acuteness on the most liwignificant cliaracters, and to whom Le Clero 
lias very justly aacrilu'd the merit of nm exactitude etmfuaUe dans dcs chms d* ncant, should have devoted to 
Bacon only twe'vc lines cf his Dictio <ary. 
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which he has pathetically expressed in that clause of his testament, tvbere he “ he- 
quciilhs his name to posterity, after some generations shall be past'.” 

Unbounded, however, as the. reputation of Gcotius was on the<Jorilinent, ^Ven bc- 
Ibre his own death, it was not till many years after the publication of the’ treatise 
De Jure Belli et Bams, that' the science of natural jurisprudence became, in this Isl- 
and, an object of much attention, even to the learned. In order, therefore, to give 
to the sequel of this section some degree of continuity, I shall reserve my observa- 
tions on Grotiiis and his successors, till I shall have finished all that I think it ne- 
cessary to mention further, with respect to the literature of our own country, prior 
to the appearance of Mr Locke’s Essay. • 

The rapid advancement of intellectual cultivation in England, between the years 
1588 and iCiO (a period of almost uninterrupted peace), has been remarked by Mr 
Fox. “ The general improvement,” he observes, “ in all arts of civil life, and, above 
all, the astonishing progress of literature, are the most striking among the general 
features of that period j and arc in themselves causes sufficient to produce effects of 
the utmost importance. A country whose language was enriched by the works of 
Hooker, Raleigh, and Bacon, could not but experience a sensible change in its man- 
ners, and in its style of thinking ; and even to speak the same language in which 
Spencer and Shakespeare had written, seemed a sufficient plea to rescue the Com- 
mons of England from the appellation oi' Brutes, witli which Henry the Eighth had 
address^ them.”— The remark is equally just and refined. It is by the mediation 
of an improving language, that the progress of the mind is chiefly continued from 
.one generation to another ; and that the acquirements of the enlightened few are in- 
sensibly imparted to the many. Whatever tends to diminish the ambiguities of 
s]>ecch, or to fix, with more logical precision, the import of general terms j — above 
all, whatever tends toicmbody, in popular forms of exi>ression, the ideas and feelings 
of the wise and good, augments the natural powers of the human understanding, 
and enables the succeeding race to start from a higher ground than was occupied by 
their fathers. 'J'he remark applies with peculiar force to the study of the Mind it- 
self ; a study, where the chief source of error is the imperfection of words j and 
where every improvement on this great instrument of thought may be justly regard- 
in the light of a discovery 


^ Sec Note F. 

It is not so foreip[ii as may al first be supposed to the object of this Discourse, to lake notice here of the ex- 
traordinary demand for Iwoks on Agriculture under the govcmuient of James L The fact is tfius very strongly 
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In the foregoing list of illustrious names, Mr Fox has, >’ith much propriety, con. 
iiectod those of Bacon and 'Baleigh ; two men, wlio,' notwithstanding tJic diversity 
of tlieir professional pursuits, and the strong contrast of their characters, exhibit, 
ucvcrthelcss, in their capacity of authors, some striking features of resemblance. 
Both of them owed to the force of their own minds, their emancipation from the fet- 
ters of the schools ; both were eminently distinguished above their contemporaries, 
hy the originality and enlargement of their philosophical views ; and both divide, 
with the venerable Hooker, the glory of exemplifying, to their yet unpolished coun- 
ti vnion, the riclmcss, variety, and grace, which might be^lent to tlie English idiom, 
l»y the hand of a master 

It isiiot improbable that Mr Fox might have included the name of Hobbes in the 
same enumeration, had he not been prevented by an aversion to his slavish principles 
of government, and by his general disi'clish for metaphysical tlieorics. As a writer, 
Hobbes unquestionably ranks high among the older English classics j and is so pe- 
culiarly distinguished by the simplicity and ease of his manner, that one would na- 
turally have expected from Mr Fox’s characteristical taste, that he would have re- 
lished //is style still more than that of Bacon' or of Ualcigh. — It is with the p/ei/oso- 
phkal merits, however, of Hobbes, that we are alone concerned at present ; and, in 


p,iatri<] by Dr Johnson, in his introduction to tho ilorlctan MiscuJhiny. “ It deserves to I>o remarktid, because 
If iH ruil gmicmlly known, that the timtiNOs on husbandry and at^ricnliuro, which wore puhlished during the 
l oign of King James, ai'o so numoroiiH, that it can HCarcoly bo iniaginet! by whom they were written, ^or to whom 
iIr y were sold/' Nothing can illusti*ale more strongly the effects h pacific system of policy, in encouraging a 
taKto for reading, as well as tm active epint of natioiial impr(»vement. At all times, and in erery country, 
ihe i xUMihiye sale of Aoo/i'g on agricuUvrVf may be rcganlod a.s urn* of the most pleasing syroptoms of mental tul- 
i lviilitm in iho gi'oat body of a people. 

' Vo provonl hoiiig misunderstood, it is necessary for me to add, that I do not spnak of the general style of tliese 
i»!d nuiiiors ; but only of detached passages, which may he selected from all of them, as earnests or first fruits 
of a iicW and In ighter era in English literatunn It may he safely afrinniMl, that h) ilmr works, and in the prose 
roinpositions of Milton, are to he found soiiie of the finest sentences of whir-h our language has yet to boast, 
i'o projio'ic tlieni note as models lor iniilfltion would be (|iwte absurd. Dr Lowth ceituiuly went much too far 
\vlu‘n he said, ‘‘ 'Thai in (mnctness^propriitify miijmritg of English style. H^*oker hath hardly been auqiassed, 
or even e-qualh'd, by ;uiy A his sueeessors.” Pirfavc to Lowth's Grannnar. 

According to Dr Ihj iu l, (lU) contemptible judge of stylo), Ihicon was “ the first that writ our language oor- 
1 he siime i" .ii'.-d prelate pioaounccs Ihiron to be aiitt our best author ; and this^ at a time, when 
tlie works oi Spnit. ',\u\ many of the pu,sc romp(»hitions of Cowley and of Drytlcn, were already in the hands of 
tlie pi.hlie. It dilTjcuU to coin-eive on what groniids Burnet ]>roccedcd, in hazarding so extruoi'dinaiy an dpi- 
iiion. ''•(‘e i| ju-eihee to Ihiniet’^i franslutiou of .Mores VtOpin, 

ft •'tiM iOoiT dithniU, on tin* other hand, to aeeonni for the folloM'ing I'cry Indd decision of Air Hume. T' * 
inuiserilR* it IVoni an essay fir^st published in ; i>ut ihe same ]>assagc is to he found in the last edition of hitt 
works, <’or!r'ri( (l Ijy hini.sclf. The fir t jmlile prose w’e have. waH MwV hy a man (Dr Swift) who still alive. 

X'' to Sprat, a: d e -eu reinple :IH'V kiiev/ loo little of the rides ol art to be, esteemed elegant writers. 

I ho prtj.se of Jhicoe liari’iDgton. and Aliiton, is a?: >.;e|fier stiff and pt’dantic, though their sense be excellent." 
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this point of view, what a spade is filled in the subaequient history of our domestic li- 
tcrature, by his own work^j and by those of Ins innumerable opponents ! Little else, 
indeed, but^he systerns which he published, and the controversies which they provok 
cd, occurs, during the in^rval between Bacon and Locke, to mark the progress of 
English Philosophyj either in the study of the Mind, or in the kindred researches 
of Ethical and Political Science. • 

Of the few and comparatively trifling exceptions to this remark, furnished by tlie 
metaphysical tracts of Gbnville, of Henry More, and of John Smith, I must dela) 
taking notice, tiH^Ome account shall be given of the Cartesian Philosophy ; to which 
their most interesting discussions have a constant reference, cither in the way of com- 
ment or refutation. 


Hobbes'. 

“ The philo'sophcr of Malmesbury,” says Dr Warburton, ” was the terror of tiu 
last age, as Tindall and Collins arC of this. The press sweat with controversy ; and 
every young churchman militant, would try his arms in thundering on Hobbes’s steel 
cap Nor was the opposition to Hobbes confined to the clerical order, or to the 
controversialists of his own times. The most eminent moralists and politicians of 
the eighteenth century may be ranked in the number of his antagonists ; and c\'cn at 
the present moment, scarcely does tlierc appear anew publication on Ethics or Juris- 
prudence, whore a refutation of Ilobbism is not to be found. 

The period when Hobbes began his literary career, as well as the principal inci- 
dents of his life, were, in a singular degree, favourable to a mind like his ; impatient 
of the yoke of authority, and ambitious to attract attention, if not by solid and use- 
ful discoveries, at least by an ingenious defence of paradoxical tenets. After a resi- 
dence of five years at Oxford, and a very extensive tour through France and Italy, 
he had the gooek fortune, upon his return to England, to be admitted into the inti- 
macy and confidence of Lord Bacon j a circumstance which, we may presume, con- 
tributed not a little to encourage that bold spirit of inquiry,* and that aversion to 


, * aio the petty grammatical imprt>vemonts proposed hy fiwift, wlirn compared with the iii- 

fixliaustible riches imparted to the Englisli tongue by the Avritera of the Bcveutociuh ccutury ; and Low inlorioi, 
in all the higluT <(ualitiea and graces of style, aie his prose compositions, to those of I»is inunediate predccesboi^. 
Diydcitj Tope, and Addison ! 

> Born 1588, died 1670, 

^ Divine Legation^ Prof, to Vol. II. p. 0. 
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scTiolastic learning, which characterise his writings. Happy, if he had, at the same 
lime, imbibed some portion of that love of truth'and'zeal for the advancement of 
knowledge, which seem to ’have beep Bacon's ruling passions! But such was the ob- 
stinacy of his temper, and his over.weening self-conceit, t|jat; instead of co-operating 
with Bacon in the execution of his magnificent design, he resolved to rear, on a 
ibundation exclusively hi 8 own, a complete structure both of Moral and Physical 
science ; disdaining to avail himself even of the materials collected by his predeces- 
sors, and treating the experimentarian philosophers as objects only of contempt and 
ridicule ' ! 4 

In the political writings of Hobbes, we may perceive the influence also of other 
motives. From his earliest years, he seems to have been decidedly hostile to all the 
forms of -popular government j and it is said to have been with the design of impress- 
ing his countrymen with a just sense of the disorders incident to dcmocraltical esta- 
blishments, tiuit lie published, in 1618 , an English translation of Thucydides. In 
these ojiinions he was more and more confirmed by the events he afterwards wit- 
nissed in England ; the fatal consequences of which he early foresaw with so much 
alarm, that, in iGtO, he withdrew from the approaching storm, to enjoy the society 
of' his philosophical friends at Paris. It was here he wrote his book Z)t* Cite, a few 
copies of which were printed, and privately circulated in 161 - 2 . The same work was 
afterwards given to the public, with material corrections and impi-overaents, in l 6 l' 7 » 
when the author’s attachment to the royal cause being strengthened by his personal 
('onnection with the exiled King, he thought it incumbent on him to stand forth a- 
vowcdly as an advocate for those principles wdiich he had long professed. The great 
object of this performance Xvas to strengthen the liands of sovereigns against the ri- 
sing spirit of democracy, by arming them with the weapons of a new philosophy. 

The fundamental doctrines inculcated in the political works of Hobbes arc con- 
tained in the following propositions. 1 recapitulate them here, not on their own ac- 
count, but to prepare the way for some remarks which I mean afterwards to oiler 
on the coincidence between the principles of Hobbes and those of Locke.' In their 
practical coiiclu.,ions, indeed, with respect to the rights and duties of citizens, the 
two writers di*’^ov widely •, but it is curious to observe how very nearly they set oilt 
Irom the same hypothetical assumptions. - 

A.11 men are by nature equal ; and, prior to government, they had all an equal 
right to enjoy the gOod things of this workL Man, too, is (according to Hobbes j by 


See Note G. 
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iiafiire a solitary '^d pufdy selfish animal ; the S(^ic^al union being entirely an inter 
rested league,, suggested by .prudential views of personal advantage. '1 he necessary 
consequence is, that a State of nature must be a state of perpetual warfare, in which 
no individual has any othet means of safety than his own strength or ingenuity ; and 
in which there is no room for regular industry, because no secure enjoyment of Its 
fruits. In confirmation of this view of the origin of society, Hobbes appeals to facts 
falling daily within the circle of our own experience. “ Does not a man (he asks) 
when taking a journey, arm himself, and seek to go well accompanied ? When going 
to sleep, docs he not lock his doors ? Nay, even in his own house, docs he not lock 
his chests? Does he not f/iere as much accuse mankind by bis actions, as I do b) my 
words* ?” An additional argument to the same purpose may, according to some la- 
ter Hobbists, be derived from the instinctive aversion of infants for' strangers ; ami 
from the apprehension which (it is alleged) every person feels, when he hears t)\c 
tread of an unknown foot in tlie dark. 

For the sake of peace and security, it is necessary that each individual should sur- 
render a part of his natural right, and be contented witli such a share of liberty as 
he is willing to allow to others } or, to use Hobbes’s own language, “ every man 
must divest himself of the right he has to all things by nature j the riglit of all men 
to all things being in effect no better than if no, man had a right to any thing lu 
consequence of this transference of natural rights to an individual, or to a body of 
individuals, the multitude become one person, under the name of a State or Repu- 
blic, by which person the common will and power are exercised for the common de- 
fence. The ruling power cannot be withdrawn from those to whom it has been com- 
mitted ; nor can they be punished for misgovernment. The interpretation of the 
laws is to be sought, not from the comments of philosophers, but from tlio- authority 
of the ruler j otherwise speiety would every moment be in danger of re.solving itseli 
into the discordant elements of which it was at first composed. The will of tlic ma- 
gistrate, therelbrc, is to be regarded as the ultimate standard of right and wrong, and 
his voice to be listened to by every citizen as the voice of conscience. 

Not many years afterwards*, Hobbes pushed the argument for the absolute power 
of princes still further, in a work to which he gave the name of Leviathan. Under 
this appellation he means the body politic / insinuating that man is au uiitameable 


* tyjIfrtM, Part I. eliop. xiii. 

’ De Cwporc Politico, Port I. chop. i. § 10. 
> In 1051. 
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beast of prey, ami that goyernraent is the strong chain by which he is kept from mis- 
chief. TJie fimtlamental principles here mwiitained are jihe same as in the book De 
Give ; but as it inveighs more particularly against tyranny, with the. view 

ol’ subjecting the consciences -of men to the civil authority, it lost the author the fa- 
vour of some powerful protectors he had hitlicrto enjoyed among tiie English divines 
who attended Charles II. in France ; and he even found it convenient to quit that 
kingdom, and to return to England, where Cromwell (to whos||tovernment his po- 
litical tenets were wote as favourable as they were meant to be to the royal claims) 
suffered him to remain unmolested. Tlie same circumstances operated to his dis- 
iuh-antage after the Restoration, and obhged the King, who always retained for him 
a very strong attachment, to confer his marks of favour on him with the utmost re- 
serve and circumspection 

The details which I haVe entered into, with respect to the history of Hobbes’s po- 
litical writings, will be found, by fcliose who may peruse them, to throw much light 
on the author’s reasonings. Indeed, it is only by thus considering them in their con- 
nection with the cii curastanccs of the times, and tlie fortunes of the writer, that a 
just notion can be formed of their spirit and tendency. 

'file cthica! princijdcs of Hobbes ?ire so completely interwoven with his political 
s) stcm, that all which has been said of the one may be applied tp the other. It is 
\ ery remarkable, that Descartes should have thought so highly of the former, as to 
pronounce Hobbes to be “a much greater master of morality than of metaphysics 
a judgment which is of itself snflScient to mai k the very low state of ethical science 
in France about the middle of the seventeenth century. Mr Addison, on tlie other 
liand, gives a decided preference (among all the books written by Hobbes^ to his 
Treatise m Human Nature ; and to his opinion on this point I most implji^y sub- 
scribe ; including, however, in the same commendation, some of bis other, philoso- 
})hical essays on similar topics. They are the only.part of his works which it is pos- 
sible now to read with any interest ; and they everywhere jevince in their author, 
even when he thinks most unsoundly himself, that power of setting his 'reader a- 
thinking, whicb n. one of the most unequivocal marks of original genius. They have 
plainly been .idled with the utmost care both by Locke and Hume. To the for- 
nicr they have suggested some of his most important observations on the Associa- 
lion of Ideas, as well as much of the sophistry displayed in tlie first book of. his Es- 
say, Oil the Origin of our Knowledge, and On the factitious nature of oun^moral prini 


’ Soo Note II. 
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ciplej; to th6 Jitter (among i Variety of hints pf4^ Consequence), his theory con- 
cerning the natui^ of those cstihlished connectiqi^!iindhg physical events, Ivhich it 
is the busiheis of the natural ^hildsopher to ascertaiii and the snbstance of his ar- 
gument against tliO scholastic doctrine of ginCral conceptions. It isfrom the works 
of Hobbes, too, that ouriatec Necessitarians have bortSwed the .most formidable of 
those weapons with which they have combated the doctrine of mor^ liberty j and 
from the same soiirpe has been derived the leading idea which runs' through the phi- 
lological materialism of Mr Horne Tooke. It is probable, indeed* that this last au- 
thor borrowed iti at second-hand, from a hint iii Locke’4 Essay j but it is repeatedly 
stated by Hobbes, in the most explicit and confident terms. Of this idea, (than 
which, in point of fact, nothing can be imagined more puerile and unsound,) Mr 
Tooke's etymologies, when he applies them to the solution of metaphysical ques- 
tions, are little more than an ingenious expansion, adapted and levelled to the com- 
prehension of the multitiule. 

Tlie speculations of Hobbes, however, concerning the theory of tlie understand- 
ing, do not seem to have been nearly so much attended to during his own life, as 
some of his other doctrines, which, having a more immediate reference to human af- 
fairs, were better adapted to the unsettled and revolutionary spirit of the times. It 
is by these doctrines, chiefly, that his -name has since become so memorable in the 
annals of modern literature ; and although they now derive their whole interest from 
the extraordinary corabin.ation they exhibit of acuteness and subtlety with a dead- 
palsy in the powers of taste and of moral sensibility, yet they will be found, on an 
attentive examination, to have had a far more extensive influence on the subsequent 
history, both of political and of ethical science, than any other publication of tlie 
same period. 



^ Tbe doctrine, concerning the proper object of natural philosophy (commonly ascribed to Mr Humei 
botli by liis followers and by bis opponents), is to be found in various writers contemporary with Hobbes. It is 
stated, with' uncOtiitnon precision and clearness, in a book entitled Sceji^s or Confessed Ignorance 

the way to Science ; by Joseph Glanvilt, (printed in 1665.) llie whole work is strongly marked ivith tlie fea- 
tures of anacut<^j an original, and (in matters of science) a somewhat sceptical genius; and, when compared with 
the treatise on witchoraft. by the same author, adds another proof to those already mentioned, of the possible 
un&m of the liighest intellectual gifts wiUi the most degrading intellectual weaknesses. 

.rospopt to the Sckutifica^ it deserves to be noticeilf tlrnt the doctrine maintained in it concern- 
ing enuses and uiFects does not occur in the form of a detached observation, of the vabie of which the 

author might nut have been fully aware, but is the very basis of the general argument running through all his 
discusriens. 
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, , Antagonists or HoEb^s. 

Cml worth ’ was one of the first who successftilJy GombatOd- tliis new'irfiilosophy. 
As Hobbes, in the frenzy of his political zeal, had been led to sacrifice wantonly all 
the jirinciples of religion and morality to the establishment of bis conclusions, his 
works not onJ\' gave ofil’iico to the friends of liberty, but excited a general alarm a- 
mong all sound moralists. His doctrine, in particular, that th^e'is no natural dis- 
tinction between Right and Wrong, and that these are depcndcjit on the arbitrary 
will of the civil magistrate, was so obviously subversive of all the commonly received 
itleas concerning the moral constitution of human nature, that, it became indispen- 
sably necessary; either to expose the sophistry of the attempt, or to admit, with 
Hobbes, that man is a beast of pTey, incapable of being governed by any motix cjs 
l)Ut fear, and the desuo of self-preservation. 

Between some of these tenets of the courtly llobbists, and those inculeatc{l by tlie 
(’romwellian Antinomians, there was a very extraordinary and unfortunate coinci- 
dence ; the latter insisting, that, in expectation of Christ’s second coming, “ the obli- 
gations of morality and natural law were suspended ; and that the elect, guided by 
all internal princijile, more perfect and divine, w'ere superior to tlie beggarlij elements 
of justice and humanity It was the object of Cudworth to vindicate, against ilu 
assaults of both parties, the immutability of moral distinctions. 

In the prosecution of Ins very able argument on this subject, Cudworth display? 
a rich store of enlightened and choice erudition, penetrated throughout with , a pecu- 
liar vein of sobered and subdued Platonism, from whence some German systems, 
which have attracted no small notice in our own times, will be found, when stripped 
of their deep ncological disguise, to have borrowed their most valuable materials 

' IWn Kill, (liotl 1(5.98. 

'■ Tliiine For & moro pjiticular account of the Ki^iish Antiiiomiftnn^ See Mosheiiii, Vol, IV. p. o;J4. 

#7 .wf/, , 

' mind (ftccordini. Ui Cudworth) jierceive^, by occ4i8i(m of outward ohjeclH, as much more than is repr**- 
•^pnlpd to it by boiimn ;i^ x U'lu’iipd man docs in the best written hook, than an illiterule person or d <» 

lilt* eyes of’ both, the -nine tdmracteis will appeal' ; but the learned man, in those i hai'actersj will sw lii‘«v(»n. 
eaiib, Ki.!u Jirnl srars , read proroimd ilioorenis of phiiosophy or geometry ; iearn a gn at deal of ne.w knowledge 
from tlitirn, ami a Jiniro the wisdom of the composer ; wliile, to the other, nothing appears hut black etrokea 
drawn on wbiir paper. The reason of winch tlial the "mind of the onn is furnished with ceriaitt previoua’ih- 
ward aiilii'ip.'itioiiK, ideas, and instruction, that tJic other \\wits.” — “ In the room of this book of htanan (‘.onipo- 
bftion, let us now substitute the hook of Nature, iwitteu all over with the characters and impressions of diciru 
wisdom and ^(xuliuvs, but le-^iblo only to an intelliM-lual eye. To ibe sense both of man and brute, iljere a|>* 
pears nothing else m it, but as in the other, so Inky scrawls ; that is, notliing but figures and colour.**. 
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Anotlier coincidence between the Hobbists and the Ahtinomians, may be reraaiii- 
ed in their common zeal for the scheme of iieces^iyi ' which both of them stated in 
such a way as to be eqoahy inconsistent with tjie moral agency of man, and with 
the moral attributes of God The strongest of all presumptions against tiiis scheme 
is afforded l)y the other tenets with which it is almost universally combined j aud uc- 
•’ordingly, it was very shrewdly observed by Cudworth, that tlie tkentious system which 
Hourished in his tipife (under which title, I presume, he comprehended tlm immoral 
tenets of the fanaj^cs as well as of the Uobbists), “-grew up from the doctrine of tin* 
fatal necessity dP^all actions and events, as .from its proper root.” The unsettled, 
and, at the same time, disputatious period during which Gudworth lived, afiorded 
him peculiarly favourable opportunities of judging from experience, of the practical 
tendency of this metaphysical dogma } and the result of his observations deserves 
the serious attention of those who may be disposed to regard it in the light of a fair 
and harmless theme for the di.s]>ky of controversial subtilty'. To argue, in liiis luaii- 
ner, against a speculative principle from its palpable effects, is not always so illogi- 
cal as some authors have supposed. “ You repeat to me incessantly,” says Rousseau 
to one of his correspondents, “ that truth can never be injurious to the world. I 


tlu* niiiul, wliich hatli a partici pillion of tho divine wiwiom tliat nmrlo it, upon occasion of tliose simKilmi <!»•• 
<‘.vortin}i: its own inward artivity. will have nor. only a womlorfiil HCjcnc^ and lai’gro prospijcrs of otiioi 
laid opoii Iwforo it, ami varit^ty of knowledge, loj^ical, nnitlieinatical, and moral displayed; but 
o loarly road tho di\im* 'wisdom ami mioduoss in ovory ol this great vftlume, as it wore written in largo and 
li'gibk* oharartriN. 

I do m»t preiond lo Im an adept in the jihilos<»jihy of hLaut ; hut I ciTfaiidy think I pay it a very high com- 
when I sopjioso, that, in the f V/V/r of pun Rvasou, the IcadlDg idea is somewhat analogous to wha? \t» 
so imioh better i \].r‘'.ss(‘(l in the foregoing passage. To Kant it wa« jwohably s!ig'gt‘st<*d by tbe folknving vf'ry 
Rente and df'eisive remark of ^Leibnitz on Lockes E.ssiiy : “Nempe, nihil esl in intellectu, 4|uod non fuerit in 
■'luwu, vtsi ips'r } nt'Ufi't US*' ’ 

In jnsliee lo Aristotle, it maybe here observed, ihai, although the gfuieral sfrain of bi.s language is strictly 
confoMnable to liie sebniastk* maxim just (luoted, he d«>ea not seem lo liiivo altogetluT ov^ulooked the imjyor- 
ijint exception to it pointed out by Leibnitz. Indeed, thic* exc eption <tr limitation is vi'ry nearly a translation 
Vristotle's wonla. icyros h vm rdnTos\(r 7 iy, ru sm piv 7^^ avtw awro r* voevv ic 

vr.cvy.^ycK “ Ami tho mind itaclf is an oliject of knowledge, as well as othei tliinfcft which are inlelljgihh*. 1 , - 
ill immatmiul beings, tlifit which imderstniids is tlie same with that which is undei-slood," (Oe J.-h 

iii. rap. v.) I <pJole, this veiy cur^48, and, 1 suspect, very hule known fcamtcncc, in order to vimlicait' Arisioile 
a^ainat the misn^pn^seutathms of some of his present idolaters, who, in their anxiety 10 >.e('ure to him all the cre- 
dit of l-doeke's doctrine coneemlng tlm Origin of our Ideas, have overlooked the cxT'asioiul traces which occur in 
his works, of that higlier ami sounder philosophy in which he hu<l been educated. 

> 'I’hc doclilngH of fate or ilestiny wuuo deemed by the Tudependonls essential to all religion. In tbost ri- 
^\i\ opinions, the whok sivtaries, amidst all their other difterencos, uimnimou-sly concuiTod.’' llumek /liston/, 
t hap. Ivii. 
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myself believe so as firmly as you do ; and it is for this Very reason 1 am satisfied 
that your proposition is false V* ' ' ; 

But the principal importance of Cudworth, as an ethical writer, arises from the 
influence of hiS argument concerning , the immutability of right and .wrong on the 
various tlieories of morals which appeared in the course of the eighteenth century. 
To .this argument may, more particularly, be traced the origin of the celebrated ques- 
tion, Whether the principle of moral approbation is to be ulUn^tely resolved into 
Reason, or into Sentiment ? — a question, which has furnished the chief ground of dif- 
ference between the systems of Cudworth and of Clarke, on the one hand ; and those 
of Shaftesbury, Hutcheson, Hume, and Smith, on the other. The remarks- which I 
have to offer oh this controversy must evidently bo delayed, till the writings of tliese 
more modern authors shall fall under review. ; 

The Intellectual Sj/stem of Cudworth embraces a field much wider than his trea- 
tise of Immutable Morality. The latter is particularly directed against the ethical 
doctrines of Hobbes, and of the Antinomians j but the former aspires to tear up by 
the roots all the principles, both physical and metaphysical, of the Epicurean phiio. 
sophy. It is a work, certainly, which reflects much honour on the talents of the au- 
thor, and still more on the boundless extent of his learning j but it is so ill suited to 
the taste of the present age, that, since the time of Mr Harris and Dr Price, I scarce- 
ly recollect the slightest reference to it in the writings of our British metaphysicians. 
Of its faults (beside the general disposition of the author to discuss questions placed 
altogether beyond the reach of our faculties), the most prominent is the wild liypo- 
thesis oi ylastic. nature } or, in other words, “of a vital and spiritual, but unintelli- 
gent and necessary agent, created by the Deity for the execution of his purposes.” 
Notwithstanding, however, these, and many other abatements of its merits, the In- 
lellectml System will for ever remain a precious mine of information to those who.se 
curiosity may lead them to study the spirit of the ancient theories ; and to it we may 
justly apply what Leibnitz has somewhere said, with far less reason, of the works of 
the schoolmen, “ Sc-I.olasticos agnosco abundare ineptiis ; sect aunim est in Uh 
ca-un 

Before dismissi'ig the doctrines of Hobbes, it may be worth while to remark, that 
all his loading principles are traced by Cudworth to the remains of the ancient scep- 
tics, by some of whom, as well as by Hobbes, they seem to have been adopted from 


' “ Voiis ri-pi'tcz sans cesae que la vfritfi lie jiuut jamais fairc de inaifiiiix liommes ; je Ic crois, ct e’est pour 
inoi la preuve tjiit* n* tpie vous ditea ii pas la vOritr.” 

The Intdkrt'utl waa juiblwhed jii 1G7S. 'riio Treatise conrcmiitg Eternal and Immutahh Morality 

did not appear till a coiihidemble number of years after the author’s death. 
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a wish to flatter the uncontrolledii^sions of sovereighs. ; Not that I am Hisposed td 
call in questioh the originality of Hobbes j for it appleahr, from the testimony of all 
his friends, that he had less j^asure in readingttlian in thinking. “ If I had 
read,” he was accustomed to say, “ as much. as some Others, I should have been as 
ignorant as they are.” But similar pOlirical circumstances invariably reproduce si- 
milar philosophical theories ; and, it is one of the numerous disadvantages attending 
an inventive mind,>lipt properly furnished with acquired information, to be continual- 
ly liable to a waste of its powers on subjects previously exhausted. 

The sqdden tide of licentiousness, both in principles and in practice, which burst 
into this island at the moment of the Restoration, conspired with the paradoxes of 
Hobbes, and with the no less dangerous errors recently propagated among the people 
by their religious instructors, to turn the thoughts of sober and speculative men to- 
wards ethical disquisitions. The established clergy assumed a higher tone tlian befoic 
in their sermons ; sometimes employing them in combating that Epicurean and Ma- 
cliiavelian philosophy which was then fashionable at court, and which may be al- 
ways suspected to form the secret creed of the^enemies of civil and religious liberty ; 

on other occasions, to overwhelm, with the united force of argument and learning, 

the extravagances by which the ignorant- eqthusiastfrof the preceding period had 
exposed Christianity itsefP to the scofls of their libertine opponents. Among the di- 
vines who appeared at this era, it is impossible to pass over in silence the name ol’ 
Barrow, whose theological works (adorned throughout by classic^ erudition, and by 
a vigorous, though unpolished eloquence), exaibit, in every page, marks of the sanu* 
inventive genius which, in mathematics, has secured to him a rank second alone to 
that of Newton. As a writer, he is equally distinguished by the redundancy of his 
matter, and by the prqp;nant brevity of his expression but what more peculiarly 
characterises his manner, is a certain air of powerful and of conscious facility in the 
execution of whatever he undertakes. Whetner the subject be mathematical, meta- 
physicali'nr theological, he seems always to bring to it a mind which feels itself su- 
perior to the occasion ; and which, in contending with the greatest difficulties, 
“ puts forth but half its strength.” He has somewhere spoken of his Xcc/iowt-v 
Mathomticce (which it may,'»in passing, be remarked, display metaphysical talents ol‘ 
tha, highest;,ordcr), as extemporaneous effusions of his pen j and 1 have no doubt 
tfial*'the safoe epithet is still more literally applicable to his pulpit discourses It is, 
indeed, only thus we can acedint for the variety and extent of his voluminous re- 
mains, when we recollect that the author died at the age of forty-six '. 


‘ In ft note annexed to an EngUsli translation of the Cardinal Maury's Prineipka of ^oqumcr, it ia stated, 
upon die audiority of a manuscript of Dr Doddridge, tliat most of Barrow’s sermons were transcribed three times 
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To the extreme rapidity with which Barrow committed his thoughts to writing, 
I am inclined to ascribe the hasty and not. altogether consistent opinions which he 
lias liazarded on some important topics. X shall confine myself to a single example, 
whicli I select in preference to others; as it bears directly on the most interesting of 
all questions coimccted with the theory of morals. “ If we scan,” says he, " the 
particular nature, and search into the original causes of the several kinds of naughty'^ 
dispo-siLious in our souls, and of miscarriages in our lives, w^::^all find inordinate 
self-love to be a main ingredient, and a common source of them all ; so that a divine' 
of great name had some reason to afnrm, — that original sin (or that innate distemper 
from which men generally become so very prone to evil, and averse to good), doth 
consist in self-love, .disposing ns to all kinds of irregularity and excess.” In another 
passage, the same author expresses himself thus : ” Reason dictateth and prescribeth 
to ns, that \vc shouhl have a sober regard to our true good and wx'lfarc ; to our best 
interests and solid content; to that which (all things being rightly stated, consider- 
ed and computed) will, in the final event, prove most beneficial and satisfactory to 
us : a selfdove working in prosecution of such things, common sense cannot but al- 
low and approve.” 

Of these two opposite and irreifoncilaWe opinions, Ihc latter is incomparably the 
least wjde of the truth ; and aoftprdingly Mr Locke, and ids innumerable followers, 
bot h in England and on the Continent, have maintained, that virtue and an enlight- 
ened self-love are one and the same. 1 shall afterwards find a more convenient ojt- 
liortiluity for statiijg some objections to the latter doctrine?, as well as to the former. 
I have quoted the two passages here, merely to show the veiy little attention that 
had been paid, at the era in question, to ethical science, by one of the most loarncd 
and jirofound divines of his age. This is the more remarkable, as his works every 
whore inculcate the purest lessons of practical morality, and evince a singidar acute- 
ness and justness of eye iu the observation of human character. AVhoever con)])arcs 
the \ iews of BanOw, when lie touches on the theory of morals, with those ojiencd 
about filly yt?ars afterwards by Ur Butler, in his Discwwses on Human Nature, will 
be abiuubintly sausfied, that, ip this science, as well as in others, the progress of 1 lie 
jiliilosophical 'eii- it during ihe intervening period W'as not inconsiderable. 

'J’hc iiaiiin of Wilkins, (although he too wrote with some reputation against the 


«n(l si.iiii' mill'll iifU'nor. They i »cm to wif to rontiiin vpfy stniri)* iiitriiicic ovidonco of the iiioorn-ctjicse oftliis 
iiiioc.loli'— Ml Aliraliam Mill, (in Iiin Anount t.f the Ufi of liuTroutf^MrwneA to Dr tilloiM.ii), coiiK.mts Iiim- 
solf with -i.\ mi! that “ Some of In- ^w■lmm^ m rr.. writti-n four or live liiues over ".—mentioning, at. tin- wmm 
lime, a <ir.'ifii.stam,: uhich may account for ti,i> fact, in perfect consistency witli what i hare slated iiliove,— 
that Barrow w as vf i v roady to Lirl his sermons as oIUu desired.” 
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Epicureans of his ilay), is now remembered chiefly in consequence of bis treatises 
concerning a universal language and a real character. 0€ these treatises, I shall here- 
after liave occasion to take some notice, under a 4iffercnt article. With all the in- 
genuity displayed in them, they cannot be considered Rs accessions of much value to 
science ; and the Jong period since elapsed, during which no attempt has been made 
to turn them to any practical use, aflbrds of itself no slight presumption against the 
solidity of the pro^^t. , > 

A few years before the death of Hobbes, Dr Cumberland (afterwards Eishop of 
]*eterborough) published" a book, entitled, De Legibus Naturcr, J)is(/uisilio Fhiloso- 
phica ; the principal aim of which was to , confirm and illustrate, in opposition to 
Hobbes, tlie conclusions of Grotius, concerning Natural- Law. The work is exe- 
cuted with ability, asd discovers juster views of. the object of moral science, than 
any modern system that had yet appeared ; the author resting the strength of his 
argument, not, as Grotius had done, 'on an accumulation of authorities, but on the 
principles of the human frame, and the mutual relations of the human race. 'Die 
circumstance, however, which chiefly entitles this publication to our notice, is, that 
it seems to have been the earliest oii the subject which attracted, in any considera- 
ble degree, the attention of English scholars. From this time, the writings of (.Jro- 
tius and of Fuffendorff' began to be generally studied, and soon after made their way 
into the Universities, tn Scotland, the impression produced by them was more j)e- 
culiarly remarkable. They were every where adopted as the best. manuals of ethical 
and of political instruction that could be put into the hands of students ; and gra- 
dually contributed to form that memorable school, .from whence so many l*hilos<;- 
phers and Philosophical Historians were afterwards to proceed.- 

l'’rom the writings of Hobbes to those of Locke, the transition is easy and obvi- 
ous ; but before prosecuting farther the history of philosophy in England, it will be 
proper to turn our attention to its progress abroad, since the period at which I his 
section commences *. In the first place, however, I shall add a few miscellaneous 


' Ttirousrh the whole of this Discourse, I Imvo avoided touching on the discussions which, on vaiious occa- 
sioiis, luivp urisi'ii with regard to the theory of p<ivorunien>'» and tho comparative advantages or diHadvania^^O!^ <»1 
diJieront political forms. Of the scope and spirit of these discussioasi it wcnild be seldoai possible to e<»jj\'ey :i just 
itiea, .witiioiit ‘eii levin into details of a local or temporary nature, laconMistoiit with my general design. In the 
prfflBOiit circumatiH'ces of the world, besidtja the theory of government (although, in one jxdiit of view, the most 
ihipditfint of all Studies) seems to possess u very siiliorditin1.e interest to inquiries eoimected witli political ocoiioiny, 
and with the fiiiuliiinental priiicipUw td J|p;iHlution. What is it, indeed, that lenders one form of govenimeni 
more favourahh* than iiiiolher to human liappitiess, hut the superior security it jirovides for llie enactment of 
yvWv laws, aiul for theii- iinpartiul and vigorous execution? These cnnsideriitimis will sidlieicritJy account ioi niy 
passing o^(‘r in silence, not only llie names of Noedliaiu, of fcjidiiey, and of Milton, hut that ol HarriiigUin, whose 
Oceana is justly regarrled as one of the hoastsof English literature*, and is pnmoiinced by Hume to he “ the only 
vuluahlo model of a coniiiioiiwcaltli that has yet been ufterod to die public. " ( and J^atiscs, Vol. L Es- 

say XV i.) 
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remarks on some important events which occurred in this country during the life- 
time of Hohhes, and of wliich his extraordinary longevity prevented me sooner from 
taking notice. 

Among these events, that which is most immediately connected with our present 
subject, is the establishment of the Royal Society of London in lfi02, which was fol- 
lowed a lew years afterwards by that of the Royal Academy of Sciences at Paris. 
Tlie professed object of both institutions was the improvement of Experimental 
Knowledge, and of the auxiliary science of Mathematics ; but their influence on tlic 
gi iieral progress of human reason has been far greater than could possibly have been 
ftueseen .af the moment of their foundation. On the happy effects restdting from 
tlieni in this respect, La Place has introduced some just reflections in his System of 
the fTorld, which, as they discover more originality of thought than he commonly 
displays, when he »’entures to step beyond the circumference of his own magic cir- 
fle, 1 shall (juote, in a literal translation of his wf)rds. 

“ The chief advantage of learned societies, is the philosophical spirit to which they 
may he expected to give birth, and which they cannot fail to diffuse over all the va- 
tioiis pursuits of the nations among whom they are established. The insulated 
scholar may without dread abandon biraself to the spirit of system ; ho hears the 
\ oice of contradiction only from afar. But in a learned society, the collusion of sys- 
tematic opinions soon terminates in their common destruction ; while the desire of 
mutual conviction creates among the members a tacit compact, to admit nothing 
but the results of observation, or the conclusions of mathematical reasoning. Ac- 
cordingly, experience has shewn, how much these establishments have contributed, 
since their origin, to the spread of true philosophy. By setting the example of sub- 
mitting every thing to the examination of a severe logic, they have dissipated the 
prejudices which had too long reigned in the sciences ; and which the strongest 
minds of the preceding centuries had not been able to resist. They have constant- 
ly opposed to empiricism a mass of knowledge, against which the errors adopted by 

A remark which rl'imc lia<i pIrowIiofa made on the ajipcars to me so striking and so mstnieiive, 

that 1 shall give it in this note, “ llarriogton/’ ho observes, “ thought himself so sure of liis general 
|iriaci])lp, that thi' balance of pmver dt^endton ihoJt of that he ventured to pronounce it impossible ever 

to rc estai>lish tYionarchy in England : Hut his book was scarcely published when the King was restored ; attd wo 

tlLii inou.u'chy has ever since subsisted on the same footing as before. So dangerous is it for a politician to 
venture t<! b>retell the situation of public affairs a few yem hence.*' Ibid. Essay vii. 

How iiiurb nearer the truth (even in the science of poUtks) is Bacon's f*ardjn8l principle, that ktmcUtdge 
power ! — a principle, which applies to Man not less in his corporate than in his individual capacity ; and which 
may be 3afely truisted to us most solid of all foundations for our reasonings conceming the future history of 
the world. 
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the vulgar, with tin enthusiasm wliich^ in former ti^s, W'ould have perpetuated tlieir 
empire, Havfe speilt their force ih vain; ■ In a wdrd,^^4t has been in their besoms that 
those grand theories have been conceived, which, although fiir exalted by their ge- 
nerality above the reach of the multitude, - are for this reason entitled to spe- 
cial encouragemetlt, from thmf innumerable aj^licationa tb^t^ phenomena of nature, 
and to the practiife of the atts *.** ; ' < 

In confirmation dPIjSiew judici^s remarks, ' it may be farther observed, that no- 
thing could have been mOre hapflily ihmgiiied'than the est^ishmeht of learned cor- 
porations for correcting those prejudices which (under the significant title of Idok 
Specus,) Bacon has described as incident lb the retired student. While these idols 
of the dm maintain tfaeif authbrity, the cultivatioin of the philosophical sjnrit is im- 
possible; or rather, itis iii a renunciation of this idolatry that the philosophical 
spirit essentially consists. It%as accordingly in this gfeat scho(d of the learned world, 
that the cliaracters of Bacon, Descartes, Leibnitz, and Locke were fi^rmed ; the four 
individuals who have contributed the most to diffuse the philosophical spirit ovei 
Europe. ■ The remark applies more peculiariy to Bacon, who. first pointed out tlie 
inconveniences to be apprehended flom a Uunufe and mechanical subdivision of 
literary labour ; and anticipated the advantage tb be expected from the institution 
of learned academies, ih enlarging the field Of scientific curiosity, and the correspon- 
dent grasp of the emancipated mind. For accomplishing this object, what means 
so effectual as habits of daily ititercmurse with' men whose pursuits are different from 
our own ; and that expanded Tcnbwledge, both of man and of nature, of which such 
an intercourse must necessarily be productive ! 

Another event which operated stifi more- 'forcibly and universally on the intellec- 
tual character of our countri^men,' wa» the bivS sriir whi<^ began in 1040, and which 
ultimately terminated in the tisurpation of CromWeJL It is observed by Mr Hume, 
that “ the prevalence of democratical principles, under the Commonwealth, enga- 
ged the country gentlembn to bind their sons apprentices to merchants ; and that 
commerce has ever since been more honourable in England, than in any other 
European kingdom * ‘f Tlie higher and the lower ranks ^ a later writer has re- 
marked) were thus brob^t cdbser together, and all of them Inspired with an acth i- 
ty and vi^ur that, 4n fiiji^er age^ had no example 

' TJie , Jlayal Ssdety.flf JLipadon, tlou^not incorpora^ ly (duutSr Ijli 1662, may be consider^ as virtually 
existing, at least as for back aa 16^ .yb^||w|ae <rf the inosi of ibe origiuil mouibers began first to hoJil 

regular meetiugs at Graabw College, fiw; purpose of philolMgAical dieci^ion. livva these meeting!; 
but a continuation of tlioae previously held by the same iudivlduah, at tb«. apartments of Dr Wilkiua in Oxford. 
See Sprat’s History of the Royal Society. 

- History of England^ chap. Ixii. 

3 Clialmere’s Politkal EstimaU^ &c. (London, 180‘J^) p. 44. 

DISSs I. PART L K * 
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To this comhinatiou of the pursuits of ti’ade, with the advantages of a liberal edu- 
c-atioii, may be ascribed the great multitude of ingenious and enlightened specula- 
tions on commerce, and on the other branches of national industry, which issued 
ii oin tlic press, in the short interval between the Restoration and the Re^'olution ; 
an interval during which the sudden and immense extension of tlie trade of Eng- 
land, and the corresponding rise of the commercial interest, must have presenteil a 
spectacle peculiarly calculated to awaken the curiosity of inquisitive observers. It 
is a very remarkable circumstance with respect to these economical lescarches, 
\s])ich now engage so much of the attention both of statesmen and of philosophers, 
liiat they arc altogether pf modern origin. “ There is scarcely,” says Mr Iliiinc, 

“ any ancient writer on politics who has made mention of trade ; uor was it ever 
( onsidcred as an affair of state till the seventeenth century ’.’’-—The work of the 
l elchratcd John de Witt, entitled, “ The true interest and political maxims of the 
republic of Holland and West Friesland,” is the earliest publication of any note, in 
which commerce is treated of as an object of mtioml aad political concern, in oppo- 
Milion to the partial interests of corporations and of monopolists. 

()!' the English publications to which I have just alluded, the gi eater part consists 
of anonymous pamphlets, now only to be met with in the collections of the curhuis. 
A few bear the names of ^inent English merchants. I .shall have occasion to re- 
for to them more particularly afterwards, when I come to*speak of the writings of 
Smith, Quesnay, and Turgot. At present, I shall only observe, that, in these fugi- 
tive and now neglected tracts, are to be found the firtt rudiments of that science of 
Political Economy^ which is justly considered as the boast of the present age ; and 
which, although the aid of learning arid philosophy was necessary to rear it to ma- 
turity, may be justly said to have had its cradle in the Royal Exchange of London. 

Mr Locke was one of the first retired theorists (and this singular feature in his 
history has not been sufficiently attended tb by his biographers), who condescended 
to treat of trade as an object of liberal study. Notwithstanding the manifold errors 
into which he fell in the course of hu reasonings concci ning it, it may be fairly 
questioned, if he has any where, else given greater proofs, either of the vigour or of' 
the originality of Ids gemms. But the name of Locke reminds me, that it is now 
time to interrupt these national details ; and to turn our attention to the progress 
of science on the Continent, since the times of Bodinus and of Campanella. 


Essnif of Civil Liberty. 
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Section II. - , 

Progress qf Philosophy in France during ihe Seventeenth Century. 

Montaigne — Charron — La Rochefodcaudd. 

At the head of the French writers who contributed, in the beginning of the se- 
venteenth century, to turn the thoughts of their countrymen to subjects connected 
with the Philosophy of Mind, Montaigne may, I apprehend, be justly placed. Pro- 
perly speaking, he belongs to a period somewhat earlier ; but his tone of thinking 
and of writing classes him much more, naturally with his successors, than with any 
French author who had appeared before him 

In assigning to Montaigne so distinguished a rank in the history of modern philo- 
sophy, I need scarcely say, that I leave entirely Out of the account what constitutes 
(and justly constitutes) to the generality of readers the principal charm of his Essays; 
the goo(i nature, hiunanity, and unaffected sensibility, which so irresistibly attach us 
to his character, — lending, it must be owned, but too often, a fascination to his talk, 
when he cannot be recommended as the safest of companions. Nor do I lay much 
stress on the inviting ftankness and vivacity with which he unbosoms himself about 
all his domestic habits and concerns j and which render his book so expressit e a 
porti'ait, not only of the author, but of the Gascon country-gentleman, two hundred 
years ago. 1 have in view chiefly the minuteness and good faith of his details con- 
cerning his own personal qualities, both, intellectual and moral. The only study 
which seems ever to have engaged his attention was that of man ; and for this he 
was singularly fitted, by a rare combination of that talent for observation which be- 
longs to men of the world, with those habits of abstracted reflection, which men of the 
world have commonly so little dispbsition to cultivate. “ I study myself," says he, 
“ more than any other subject. This is my ihetaphysic ; this my natural philoso- 
phy He has accordingly produced a work, unique in its kind ; valuable, in an 
eminent degree, as an authentic record of many interesting facts relative to human 
nature ; but more valuable by far, as holding up a mirror in which every individual, 
if he docs not see his own image, will at least occasionally perceive so many ti'aits 
of resemblance to it, as can scarcely fail to invite his curiosity to a more careful re- 
view of himself. In this respect, Montaigne’s writings may be regarded in the 

^ iMoiitaigne was horn in 1533, and died iu 159:^. 

" Book iii. cliap. jciii. 
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light of what painters call studies ; in other words* of those slight sketches which 
were originally designed for the iinprov’etnent or amusement of the artist ; but whicli, 
on that account, are the naore likely to be useful in developing the germs of similar 
endowments in others. 

Without a union of these two powers (reflection and observation), the study of 
Man can never be successfully prosecuted. It is only by retiring within ourselves 
tliat we can obtain a key to the characters of Others ; and it is only by observing and 
comparing thfe characters of others that we can thoroughly Understand and appre- 
ciate oiir own. 

After all, however, it may be fairly questioned, notwithstanding the scrupulous 
iidclity with which Montaigne has endeavoured to delineate his own portrait, if he 
has been always sufficiently aware of the secret folds and reduplications of the human 
heart. That he was by no means exempted from the common delusions of self-love 
and self-deceit, has been fully evinced in a very acute, though somewhat uncharita- 
ble, section of the i*or/-iZoyu/ logic ; but this consideration, so far from diminishing 
tlio \ iilne of his Essays, is one of the. most instructive lessons they afford to tliose 
who, after the example of the author, may undertake the salutary but htpniliating 
task of self-examination. 

As Montaigne’s scientific knowledge was, accorcling to his own account, “ very 
vague and imperfect ' and his book-learning rather sententious and gossiping, 
than comprehensive and systematical, it would be unreasonable to expect, in his 
philosophical arguments, much either of depth or of solidity The sentiments he 
hazards are to be regarded but as the impressions of the moment ; consisting chiefly 
of the more obvious doubts and diflSculties which, on all metaphysical and moral 
questions, are apt to present themselves to a speculative mind, when it first attempts ' 
to dig belotv the surface of common opinions. In reading Montaigne, accordingly, 
what chiefly strikes us, is not the novelty or the refinement of his ideas, but the live- 
liness and felicity with which we see embodied ih words the previous wanderings of 
uur own imaginations. It is probabty owing to this circumstance, rather than to 
any direct plagiarism, that his Essays appear to contain the germs of so many of the 
paradoxical theories which, in later times, Helvetius and others have laboured to 
syj>tematise and to support with the parade of metaphysical discussion. In the mind 
of Moniaiguc, the same paradoxes may be easily traced to those deceitful appear- 


^ Book i. t hap. XXV. 

* o(hjcatioii> however, had not been neglected by IiIm father. On the contrary, he tells us himself, 

iliat “ (jeovge Buchanan, the great poet of Scotlaiul, and Marcus Antonias Muretus, the best orator of his time, 
1 1 1- among the number of his domestic preceptors.” — « Buchanan,” he adds, “ when I saw him afterwards in 
ili(» letinuo.of the Marehclial de Brlssac, told me, that he was about to write a treatise on the education of 
cliildmi. and that he would t:ike the model of it from mine.” Book i. chap, xx' 
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ances which, in order to stirRiilate our faculties to their best exertions, nature seems 
purposely to have thrown in our way, as stnmbling'blocks in the pursuit of truth ; 
and it is only to be regretted on such occasions^ for the sake of his own happiness, 
that his genius and temper qualified and disposed him more to start the problem than 
to investigate the solution. •> , ■ 

When Montaigne toudies on religion, he is, in general, less pleasing than on other 
subjects. His constitutional temper, it is probalde, predisposed him to' scepticism ; 
but this original bias could not fail to be inightily strengthened by the disputes, both 
religious and political, which, during his lifetime, convulsed Europe, and more par- 
ticularly his own country. On a mind like his it may be safely presutned, that the 
writings of the reformers, and the instructipns of Buchanan, were not altogether 
without effect ; and hence, in all probability,, the perpetual struggle, which he is at 
no pains to conceal, between the creed of his infancy, and- the lights of his mature 
understanding. He speaks, indeed, of ** reposing tranquilly on the pillovo qf doubt 
hut this language is neither reconcilable with the general complexion of his works, 
nor with the most authentic accouuts we have received of his dying moments. It is 
a maxiniiHf his own, that, “ in forming a judgment of a man’s lifcj' particular regard 
should be paid to his behaviour at the end of it j” to which he pathetically adds, 
“ that the chief study of his own life was, (hat his latter end might be decent, calm, 
and silent.” The fact is (if we may credit tbe testimony of his biographers,) that, 
in his declining years, he cxchanged^his boasted pUkw qf doubt for, the more power- 
ful opiates prescribed by the infallible church ; and that he expired in performing 
what his old preceptor Buchanan would not have scrupled to describe as an act of 
idolatry '. ■ 

The scei)ticisin of Montaigne seems to have been of a very peculiar cast, and to 
have had little in common with that either of Bayle or of Hume. , The great aim of 
tlie two latter writers evideptly was, by exposing the uncertainty of our reasonings 
whenever we pass the limit of sensible objects, to inspire their readers with a com- 
plete distrust of the human faculties on a, II moral and metaphysical topics. Mon- 
taigne, on the other hand, never thinks of forming a sect ; but, yielding passively to 
the current of his refiectioQS and feelings, argues, at different times, according to 
the varying state of Ins impressions and temper, on opposite ^ides of the same ques- 
tion. On all occasionSKhe preserves an air of tbe most perfect sincerity ; and it was 
to this, I presume, much more than to the superiority of his reasoning powers, that 


' “ SentaHt sa fia approi’her, il fit dire la roesao clans sa chambre. A r^l^ratinn cic' I hostie, iV «ij b*va sui son 
lit pour 1’atlort‘r ; mais uiio foiblesse Toulova dans re moment m^ine, lo 15 Septembr© 1595J, a 60 Aom- 

vmu Diet. Hhtor. Lyon, ISO'l, Art. Montaigne. 
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Montesquieu alluded, when he said, ** In tKe greater-part of authors I see the mriler ; 
in Montaigne I see nothing but the thinker.** The radical fault of his understand- 
ing consisted in an incapacity of forming, on disputable points, those decided and 
tixed opinions which can alone impart either force or consistency to intellectual cha- 
racter. For remedy^g this weakness, the religious controversies, and the civil wars 
recently engenddlred by the Reformation, were but ill calcuiatedi The minds of the 
most serious men, all over Christeildom, must have been then unsettled in an extra- 
ordinary degree $ and where any predisposition to scepticism existed, every external 
circumstance must have conspired to cherish and confirm it. Of the extent to which 
it was carried, about the jsame period, in England, ' some judgment may be formed 
iVom the following deicni^on of a Sceptic by a writer not many years posterior to 
Montaigne- ' > . . : / 

“ A sceptic in religion is one that hangs in the balance with all sorts of opinions ; 
whereof not one but stirs him, and none sways him. A man guiltier of credulity 
than he is taken to be } for it is put of his belief of every thing that he believes no- 
thing. Each religibn scares him from its contrary, none persuades him to itself. 
He would be wholly a Cfaristiad, -but th at he is soimAWng of an Atheist tjpnd whol- 
ly an Atheist, but that hpdrpaHI^'^Cliristicn j and a perfect Heretic^ but that 
there are so many to disti|(ct him. He finds feosoii in all opinions, truth in none ; 
indeed, the least reason pelpleKes hinn,^anjd.tli,e best-wilj not satisfy him. He finds 
doubts and scruples better than rCaolyes’tbem, and is always too hard for himself' ” 
If this portrait had been presented: to Montaigne, I have little doubt that he would 
have had the candour to acknowledge^ that he recognised in it some of the most pro- 
minent and characteristical features, of his owp mind‘. 

•Tlie most elaborate, and seemibgily the most serious, of all Montaigne’s essays, is 
his long and somewhat tedious Apolo^ Jflaxmnd de Sebonde^ contained in the 
Uvelfth chapter of his second book. This audior appears, iVom Montaigne’s account, 
to have been a Spaniard^ who professed physic at Thpuiouse, towards the end of the 
fourteenth century j and who published a treatise, entitled, Theologia Naturalis, 
which was put into the hands of Montaigne’s father by a friend, as a useful antidote 

' * Mioro-cosmoffrapfii/i or a Piece of .the \Vorl<l DbcciVidred, in Esnays ami Character. For n eliort notice 
of (he antlior of thia very curious book (Bbhop Earle)^ S 0 O Lettfers from Htu Bpdli^an Library y V 01 . 1. p. 141. 

I umhu'btai.il it hae been lately reprinted in London, ^liut have oiUy Rcen one of the old editions (the Huveutli), 
printed in 1638. The diapter from which I have transcribed th4i nbovc passage is entitled, A in 

f/ion ; ami it \m plainly suggested to Lord Clarendon some of the ideas, and even expressions, which occur in 
his ac<;(»unt of Chilliugw'ortli. 

“ “ The wrtfiiipra of the best autltors among ancients,*' Montaigne tells us on orie occasion, ** being full 
:unl solid, tempi and carry me wliich way almost they will. Ilp that 1 am leading seems always Xo have the 
most force; and 1 Ihnl that everyone in turn lias reason, though they contradict one another." Book ii. 
i hiip. xii. • 
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agajnst the innovations with which Luther was then beginning to disturb the'an- 
cient faith. That, in this particular instance, the book answered the intended pur- 
pose, may be presumed from the request of old Montaigne ito his son, k few days be- 
fore his death, to translate it into I’rench from the Spanish original. His request 
was accordingly complied, with } and the translation is referred to by Montaigne in 
the first edition of his Essaj^s^ iprinted at Bourdeaux in 1580 ; out the execution of 
this filial duty seems to have produced on Montaigne’s own mind very diflerent ef- 
fects Iroin what his father had anticipated’. 

I'lie principal aim of Sebonde’s book, according to Montaigne, is to show that 
“ Christians arc in the wrong to make human reasoning the basis of their belief, since 
the object of it is only conceived by &ith, and by a special inspiration of the divine 
grace.” To this doctrine Montaigne professes to yield an implicit assent } and, un- 
der the shelter of it, contrives to give free vent to all the extravagances of scepticism. 
Tlio essential distinction between the reason of man, and the instincts of the lower 
animals, is at great length, and with no inconsiderable ingenuity, disputed ; the 
powers of the human understanding, in all inquiries, whether physical or moral, are 
held up jj^^jdicule } an universal Pyrrhonism is:;recommended ; and we are again 
and agartPlwininded, that “ the senses are the beginning and the end qf all our knorv- 
Icdge” Whoever has the patience to peruse this clmpter with attention, will be sur- 
prised to find in it the rudiments of a greatpart of 'the licentious philosophy of the 
eighteenth century ; nor can he fail; to remark the address with which the author a- 
vails himself of the language afterwards adopted by Bayle, Helvelius, and Hume : — 
“ That, to be a philosophical sceptic, is, the first step towards becoming a sound be- 
lieving Christian'.” It is a melancholy fact in ecclesiastical history, that this insi- 
ilious maxim should have bi&en sanctioned,* in, our times, by some .theologians of no 
common pretensions to orthodoxy ; who, in direct contradiction to the words of 
Scripture, have ventured to assert, that he who comes to God must first believe 
that he is not.” Is it necessary to remind these grave retailers of Bayle’s sly and 
ironical sophistry, that every argument for Christianity, drawn from its internal evi- 
dence, tacitly recognis^ tha authority of human reason ; and assumes, as the ulti- 
mate cf'iteria of trutli . and t>f falsehood, of right and of wrong, certain fundamental 
articles of belief, di|j|j^crable by the light of Naturq’? 

. 1-1.: ^ ! i ^ 

^ The very few particMlarB known with Respect to Sobonde have been fioUected by Bayle. See his 
Art. Sebonde. 

” ThiH oxpreBiiiioti is Mr Humes ; hut the same propositton, in eubstonco, is frequently repeated by the two 
other writers, and is very fully enlarged upoi/by Bayle in lUmtraticn tJie !Sve])tk% annexed to his I)io- 
tioniiry. 

• 1 onro asked Adrian Turnehn.^,'* Montaigne, “ what ho thought of Sebonde's treatise ? 'Hie an- 
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Ciiarron is well known as the chosen friend of Montaigne’s hitter years, and as the 
confidential depositary of his philosophical sentiments. Endowed with talents far 
inferior in foitre and originality to those of his master, he possessed, nevertheless, a 
much sounder and more regulated judgment j and as his reputation, notwithstand- 
ing the liberality of some of his peculiar tenets, was high among the most respect- 
able and conscientious divined of his own church, it is far from improbable, that 
Montaigne committed to him thg guardianship of his posthumous fame, from motives 
similar to those which infltsenc^ Pope, in selecting Warbiirton as his literary exe- 
cutor. The discharge of this trust, however, seems to have done less good to Mon- 
taigne than harm to Char|X)n ; for, while tlie unlimited scepticism, and the indecent 
levities of the former, were viewed by the ssealots of those days with a smile of ten- 
derness and indulgence, the slighter hceresies of the latter were marked with a seve- 
rity the more rigorous and unrelenting, that, in points of essential importance, they 
deviated so very little from the standard of the Catholic faith. It is not easy to 
guess the motives of this inconsistency ; bift such we find from the fact to have been 
the temper of religious bigotry, or, to speak more correctly, of political religionism 
in all ages of the world K 


Mwer he mode to mo'waH, That he Relieved it t^ lxrlibiae extmet frop Thomas Af/uinmt, for that nont* hut a p*- 
niuB like hie was capable of suck ' ' 

T muat not, however, omit to injantion, that a learned" Proteatant, Huffo Grotiu^t, Las expreshcd him- 

^elf to his friend Bignon not unfavourably of l^cindes intentions, althoU|g!tt the terms in ndiich ho spoaks of hijit 
me somewhat equivocal, and imply but IHtle oatkfiicticin with the execution of his design. ** Non ignorus ijuun- 
timi cxcoluerint istom materiam ( ChruHtma) jMUmphica sublilitate Ituinuiudus 
SebunduH, dialogorum varietate Ludovicos Vives, maxima autem turn eruditioue turn facundia v(»stras Philipjius 
A^onimus.” The authors of the Nov.veau DU^wmaire Hisioriqm (Lyons, 1804) have entered much more cfurt* 
plctely into the spirit and drift of Sebonde^e reasoning, when they observe, Ce livre offre des singulariu s har- 
dies, qui plui’eiit dons le temps aux phi|osophes de ce aiocio, et gfUmdUplairrmut pa$ h tiem; du noire.*' 

It is proper to add, that 1 am acqiiaititefi with Sebpudq only through the medium of Montaigne's vei*sioz], i\'lji('h 
d^^s not lay claim to the merit of strict fidelity; triuiaktor himself having acknowledged, that he had gucu 
CO the Spanish philosopher uu acooutt^ement kM Pran^oise, et qu'il 1 a d4v^u de aUn port farouche et nmiutioii 
barharesque, de munidre qu*'! a mes-hui^asBea de fuifon pour so presenter en toute b<^ne compagnie.” 

' Montaigne, cet auteur charmaot, 

Tour^-tour profoude et frivoK 
Dane son ciiateku puiaiblement, 

Loin de tout frondeur inal^'vole 
Doutoit de tout impun^nteut, 

Kt se moquolt tr^ libmmedl 
Des bavanls fouir^ de T^col^ 

Mais quaud son lldve Chanofi, 

Plus retenu, plus m^thodique, 

De sagesse donna le^on, 

II fat pr^s d*. pi?rir, dit-on, 

Pai* hi haine thcologique. 



A'oltaire, Epitre an PriaUlent HmaaU, 
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As an example of Charroci's solicitude to providio an antidote against the more 
pernicious erroHs of , his friend, 1 shall only mentioilliis ingenious and philosophical 
attempt to Teconcile, with the moral constitution of htUnan nature, the apparent 
discordancy in the judgments of different nations qoncet^i^g right and wrong. His 
ai'gumcnt on this point is in substance the very same that so well urged by 
Beattie, in opposition to Locke’s reasonings against the exist^e of innate practical 
principles. It is difficult to say, whether, in this instance, the coincidence between 
Montaigne and Locke, 1 or that between Charroh andJ^attie^ be the more remark- 
able'. . . I '' 

Although Cliarron Jias affected to give to his work a systematical form, by divi- 
ding and subdividing it into bookstand chapters, it is in reality little more than an 
unconnected series of essays of^liarious topics, more or less distantly related to the 
science of Ethics. On the powers of the understanding be has touched but slight- 
ly ; nor has he imitated Montaigne, in anatomizing, for the edification of the world, 
flic peculiarities of his own moral .character. It has probably been owing to the 
desultory and popular style of composition common to both, that so little attention 
lias been oaid to either by those who have treated of the history of French philoso- 
phy. To Montaigne’s merits, indeed, as a lively and amusing essayist, ample jus- 
tice has been done but his influence on the subsequent habits of thinking among 
his countrymen remains still to be illustrated. He has done more, perhaps, than 
any other author (I am inclined to think with the most honest intentions), to intro- 
duce into men’s houses (if I may boirow an expression of Cicero) what is now called 
the nerv philosophy , — a philosophy certainly very different from that of Socrates. In 
the fashionable world, he has, for more than two centuries, maintained his place us 
the first of moralists; a circumstance easily accounted for, wlien we attend to the 
singular combination, exhibited in his writings, of a semblance of erudition, witJ; 
what Malebranche happily .calls his air du monde, and air cavalier '. As for the graver 
and less attractive Charron, his name would probably before now have sunk into obli- 
vion, had it not been so closely associated, by the accidental events of his life, with 
the more celebrated name of Montaigne ^ ■ 


' See Beattie’^ Unsay on FiMe and Momaneei and Cbamm de la Sagesse, Liv. iL c. 8. It may amuse tlie 
. reader also to compare the theoretical reasoniDga of Chairwa with a memoir in tlie F/iil. Trans, for 
1 773 (hy Sir Itoger Curtia), containing' same particulars teith respect to the eamnlry of I^tbradore. ^ 

‘ "Ah laiuiable homme, gu’il est.de lionne cottspagnie! C’eet mon ancien luni ; inaie, u force d’l^fre ancii'n. 
il m’ert i.tiurciiu." Madame de Sevignt^. 

^ Montmgne himiaelf neeme, from the general itrain of hi* irfitiaga, to liave hgd but little expectation of the 
po8thumoin< fame which he haa bo long continued to enjoy. Oite of hw refieotions on tbiR head m bo chararteriH- 
I ical of the author aa a man, and, at the same time, afford* so fine a Rpecimen of tlie graphical powera of bis noiw 
antiquated style, that I am tempted to tnHiseribe'it in his own words : “J'^cris mon livre il jieu d’liomnitis et a 
pea d'annues ; s’ll V t'te une maiifirc de dur£e, il I’cill lallu commettre 1 un langage pliu ferine. Selon la 
DISS. I. I'AUT I. • I* 
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The preceding remarks lead me, by a natural connection of ideas (to which I am 
• here mucli more inclined to attend than to the order of dates),, to another writer -of 
the seventeenth century,, wl?ose influence over the literary and philosophical taste of 
Fnmce has been far greater than seems to be commonly imagined. I allude to the 
Duke of La Rochefoucauld, authoir of the Maxims and Moral M^flections. 

Voltaire was, I believe, the first who ventured to assign to La Rochefoucauld the 
pre-eminent rank which belongs to Jhim among the French classics. “ One of the 
w orks,” says he, ” which contfiWted most to form the taste of the nation to a just- 
ness and precision of thought and exp'ession, was the small collection of maxims by 
J'rancis Duke of La Rochefoiicauld. Although there be little more than one idea 
ill the book, that selflovie is the.spring of all our actions, yet this idea is presented in 
so great a variety of forms, as to bo .idways axm}sdie0-, When it first appeared, it w'as 
I catV with avidity j and it contributed, more than any other performance, since the 
revival of letters, to improve the vivacity, correctness, and delicacy of French com- 
jmsition.” . . > , 

Another very eminent judge of literary merit (the late Dr Johnson) was accustom- 
ed to say of La Rochefoucauld’s that it was ^almost the only book written 

by a man of fashion, of which professed authors' had reason to be jealous. Npr is 
this wonderful, when we epnsider the jinwearieiil industry of the very accomplished 
writer, in giving to every part bf it the highest and most finished polish which his 
exquisite taste could bestow,. When he had committed a maxim to paper, Jie was 
in use to circulate it among his.friehds, that he might avail himself of their critical 
animadversions ; and, if may credit Segraia, altered some of them no less than thirty 
times, before venturing to submit them to the public eye. 

That tlie tendency of these maxims is, upon the whole, unfavoun^ble to morality, 
and that they always leave a disagreeable impression on the mind, must, I think, be 
granted. At the same time, it may be fairly questioned, if the motives of the author 
liave in general been well understood, either by his admirers pr his opponents. In 
affirming that self-love is the spring of all our actions, there is no good reason fur 
supposing that he meant to deny the reality of moral distinctions as a philosophical 
truth a supposition quite inconsistent with fai^ own fine and deep remark, that 
hypocrisy is itself an homage 'which vice renders to virtue. He states it merely as a fact, 
which, in the course of his experience as a man of the world, he had found veiy ge- 


variation continiielle qui a suivi le n6tiv^ jusqu a cotte heura, qut pent esperer que la forme preaente aoit on 
usage d’ici u cinquante ana? il ecoule toua lea joura do noa maina, et dopuia que je via a'est aU6re de moiti^. 
Nous diaons qu'il cst ^ cette beure pariait : Autant on dit du aieu chuque siecle. Ceat aux itans et utihs ecritfi 
ffe le cloti^ a em\ et ira sa fortune at hfi le credit du natre etaJtr 

How completely have both the prerlictioit.s in the last sentence been veriSed by the aubseqtient history of the 
iTiMU'b language ! 
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nerally verified in the higher clasaes of society ; rtfi'jj ^vhich he was induced to an- 
nounce tjritlhoufe” arty qualification or restriction, in order to give more force and poig- 
nancy to*hls satire. In adopting this 'mode of writing,' hg has unconsciously con- 
formed himselfi like many other French authors, who have^since followed his exam- 
ple, to a suggestion which Ariatotle has stated with^^adirtuwhle depth and acuteness 
in his Rhetoric. “ Sentenced of'^apophthegirts' Jeii'd' much 'aid to eloquence. One 
reason of this is, that they flatter the pride of the hearers, who are delighted when 
the speaker, making use' Of generaManguage, touches upon opinions which they had 
before known to'be true in part. Thus, a person who had the misfbrtune'to live in 
a bad neighbourhood, or to have worthless children, would easily assent to tln^ 
speaker who should affirm, that nothing is more vexations'^ than to have any neigh- 
bours ; nothing more irrational than to bring children into the world This obser- 
vation of Aristotle, While it goes far to account for the imposing and dazzling effeci 
of these rhetorical exaggerations, ought to guard us against the common and popu- 
lar error of mistaking them for the serious and profound generalizations of science. 
As for La Rochefoucauld, we know, from the best authorities, that, in private life, 
he was a conspicuous example of all those moral qualities of which he seemed to 
deny the existence ; and that he exhibited, in this respect, a striking contrast to the 
Cardinal de Retz, who has presumed to censmre hirai for his want.of faith in the rcali- 
ty of virtue. 

In reading La Rochefoucauld, it sthould neVer be forgotten, that it was within (Jic 
vortex of a court he enjoyed his chief opportunities of studying the world ; and tliat 
tl»c narrow and exclusive circle in which he moved was not likely to afford him the 
most favourable specimens of human nature in general. Of the Court of Lewis XIV. 
in particular, we are told by a very nice and reflecting observer, (Madame dc la 
Fayette), that “ ambition and gallantry wefC' the soul, actuating alike botli men autl 
women. So many contending interests, so many different cabals were constantly at 
work, and in all of these, women- bore so iraportant'a part, that love was always 
mingled with business, and business with love. Nobody was tranquil or indifferent. 
Every one studied tp advance himself by pleasing, serving, or ruirtirtg others. Idle- 
ness and languor were unknowri, and nothing was thought of but intrigues or 2)Ica- 
sures.*’ 


' fu> in iut yuf, f»> t<s 

^ fUfymf.ynliiun, hmf Ufnrtu, iaa»>t»v artpamt tirrr 

Mytfiittv, i ««»<» fMjH, rvy}S»tnmf‘ iw, uti« yurun rujcn n 

«f Till umtrtf, *v 3 u ytinumt «, in tvhr nJututrifu rucrtmiiif- Ariat. Ithet. Lib. ii. 

C. XXI. 

'rhe wliole chapter is interesting anil inatmetive, and abews how profoundly Aristotle had meditated the prin- 
ciples of tlie rhetorical art. 
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In the passage already quoted' from Vdltaire» he takes notice of the e0ect of La 
Rochefoucauld's Maxims, in improving the style of French coqipteltion^ , We may 
add to this reihark, that effect has not been less sensible in vitiatii^ the tone 
ahd character of French pliildimplhy, by bringing into vogue those ihise and degra- 
ding representations of fauman and of human life, which have prevailed in that 
country, more o^r less, for a c^Otury past. Mr Addison, in <me of the papers of the 
Toiler, ejtpresses his indignation it this general bias among the French writers of 
his age. “It is impossible/* Observe^ to read a passage in Plato or Tully, and 
a thousand other ancient moralists, a^thout ; being a {greater and better man for it. 
On the contraiy, I could never read any of our modish French authors, or those of 
our own country, who are the imitators and admirers of that nation, without being, 
for some time, out pf humour with myself, and At overy thing about me. Their bu- 
siness is to depreciate human nature, and to consider it under the worst appearances ; 
they gi^e mean intcipretations, and bitse motives to tlte worthiest actions. In short, 
they endeavour to make Uo dfstinction be^a^ man and man, or between the spe- 
cies of man and that of the brutes '.**> . , ' < • '' 

It is very remarkable, that thetcensure here beS^wcd by ♦Addison on the fasbion- 
aWe Frendi wits of his timejahouM-be'ear strictly ap|dicable to Helvptius, and to 
many others of the most a^h^ved authors whom Frgnce bas produced in our own day. 
It is still more rematkablctSto ftod the same dep«^ng spirit shedding its malignant 
influence mi French literatme, early as the time of La Rochefoucauld, and even 
of Montaigne ; and to obsliVe bdw very little has been done by the successors of 
these old writers, but,tb expamd into gravOphilosopbical systems tlieir loose and live- 
ly paradoxes; disgumng and fortifying tilem by the aid of thme logical principles, 
to which the name and authortty of-Locbe have given so wide a circulation in Eu* 
rope, ; , , '.-v . 

In tracing the origin of that false phiUnophy on which the eacesses of the Frcncli 
rcvolutionists have entailed dM* metited ^sgrace, it is usual to remount no higher 
than to the profligate period of thA Regency ; but the seeds of its. most mcception- 
able doctrines had been sown in that countfy at an earlier era, and were indebted 
for the lurfuriancy of then- harvest, much more to the political and religious'soil: where 
theystnn^ their roots, than to the ekitl or foresight of the individuals by whose 
hands they w^ scattered. - * / ■. ,? 

I have united the names of Montaigne and of ;.^ Rochefoucauld, because I con- 
sider their writings as Atber addressed to the world at laige,-than to Uie small and 
select class of speculative students. NciUier of them can be said to have enriched 

‘ Tathsr, No. lOS. The last paper of ilie Tatkr troa ^,^bliahed in 1711 ; and, cmaeoi.entlv. ,1., .w p — ^ 
referring to tbe mdi^ tone of Frraich phUoaopby prior vo tlie death of Louis XIV. 
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the stock of knowledge by the addition of sngrone important general conclu* 

sion } |u|i the of both have operated very eal^ninvely and powerfully on the 

taste and principles of the higher oixlers all over ]^rop%^;and predisposed them to 
give a welcome reception to the smne ideas* whei^ af^eri^dEs reproduced with the 
imposing appendages of logical method, and of a teij^niglll^hrgseolt^ The fore* 
going reflections, therefore, are not so foreigh''iEMS; miglit at first be apprehended, to 
the subsequent history of ethical and of mctaphySiesi ^ecolatioQ. It is time, how* 
ever, now to turn our attention to a subject far moi^ intimately connected with tlie 
general progress of human reeaon,— the pbiloeq>hy of Descartes. 


DBSCAaTna-^ASSBNbtr'MALSBBAMCKE. 

According to a late writer whose literary decisions (excepting where he touches 
on religion or politics) are justly entitled to the hipest deference^ Descartes has a 
better claim than any other individual, to be regarded as the father of that spirit of 
free inquiry, which, in modern Europe, has so remarkably displayed itself in all the 
various departments of knowledge. Of Bacon, he observes, ** that though he pos- 
sessed, in a most eminent degree, the geniusfsf philosqahy, hb did not unite with it 
the genius of the sciences ; and that the methods proposed by him for the investiga- 
tion of truth, consisting entirely ojp pirecepts -iirhich he was unable to exemplify, had 
little or no effect in accelerating i&e rate of discovery.” As for Galileo, he remarks, 
on the other hand, ” that his exdusive taste for mathematical and physical researches, 
disqualified him for communicatifig to the general mind that iropulsdbf which it 
stood in need.” 

“ This honour,” he adds, “ was reserved ifor Descartes, who combined in himself 
the characteristical endowments of both bis predtmessors..: If, in the physical scien- 
CCS, his march be less sore than that of Galileo— if his logic be less cautious than 
tlwt of Bacon—yet the veiy temerity of his errors was instrumental the progress 
of the human race. He gave activity to minds which the cirpumajpection of his ri- 
vals could not awake from their lethargy. He called upon men to throw off the 
yoke bf authority, acknowledging no influence but what reason should avow : And 
his call was obeyed by a multitude of follower^ encouraged by the boldness, and 

fascinated by the entbitaiasia of their leader.” . 

In these observations, the ingenious author has zasl# generalized a conclusion 
deduced from the literary history of his own coimtry. , That the works of Bacon 


Condorcet. 
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were but Jittle read there till after the publication of D’Alerabert*8 Prelibiiaary Dis- 
course, is, I believe, an unquestionable &ct ftof that It necessarilyibllo^s|3^ this, 
that, even in France, no previous effect had been produced by the labofurs of Boyle, 
of Newton, and of the other English experimentalists, trained in B^n’s school. 
With respect to Eng1and,fit is a fact not less certain, that at no period did the phi- 
losophy of Descartes produce such an impression on public opinion, ei^er in Physics 
or in Ethics, as to give the slighted colour to the supposition, that it contributed, in 
the most distant degree, to the subsequent advances made by qur countrymen in 
these sciences. In Logic and Metaphysics, .indeed, the case w^s different. Here 
the ■writings of Drearies did much j and if they had been studied with proper at- 
tention, they might have done much more. But of this part of their merits, Coiulor- 
cet seems to have had no idea. His eulogy, therefore, is r^ter misplaced thau ex- 
cessive. He Itas extolled Descartes as the father of Experiprtental Physics : He would 
have been nearer the. truth, if he had pointed hhn ouf'as the father of the Experi- 
mental Philosophy of the Human Mind. 

In bestowing this title on Descartes, I am far f^m being inclined to compare him, 
in the number or importance of the facts wbicti he has remarked concerning our in- 
tellectual powers, towarious other writers of an earlier date. I allude merely to his 
clear and precise condeption of that operation of the understanding (distinguished 
afterwards in Locke’s Essajf by the name of Reflection), through the medium of which 
all our knowledge of Mind is exclusively to be obtained. Of the essential subser- 
viency oftliis power to every satisfactory conclusion that can be formed with respect 
to the mental phenomena, and of the futility of every theory which would attempt 
to explain them by metaphors borrowed from the material world, no other philoso- 
plu‘r prior to Ix)cke seems to have been fully aware ; and from the moment that these 
truths were recognised as logical principles in the study of mind, a new era com- 
mences in the history of that branch of science.. It will be necessary, therefore, to 
allot to the illustration of this part of the Cartesian philosophy a larger space, than 
the limits of my undertaking will permit me to afford to the researches of some suc- 
ceeding inquirers, who may, at first sight, appear more worthy of attention in the 
present times. 

It has been repeatedly asserted by the Materiglists of the last century, that Des- 
cartes was the first Metaphysician by whom the pure immateriality of the human 
soul was taught ; and that the ancient philosophers, as well as the schoolmen, went no 


* One reBMii for this is well pointed out by !>’ Alembert. “ 11 n’y a qiie lee chefs de secte en tom genre, dont 
It'S ouri-ague puiseent avoir un certain £clat; Bacon n'a pas du uombre, et la forme de ea pbiloeopbio e'y op- 
puHoit : ellc etoit trop sage pour £touuer personne.” JJinc. Prel. 
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farther than to consider mind as the result t>f a material or{;anization, in which the 
constituent elements approached to evanescence, in point of subtlety. Both of 
these propositions I conceive to be totally unfounded. . That many of the school- 
men, and that the wisest of the ancient philosophers^ when they described the mind 
as a sptriU or as a sfark <if celextiaJ fre, employed tliese expressions, not with any in- 
tention to materialize its essence, but merely from want of more .unexceptionable 
language, might be shewn with demonstrative evidence, ifthis'were the proper place 
for entering into the discussion. But wHat is of more importance to bp attended to, 
on the present occaeion, is the effect of Descartes’ writings in disentangling the lo- 
gical principle above mentioned, from the scholastic question about the nature of 
mind, as contradistinguished from matter. It were imleed to be wished, that he had 
])erceived still more clearly and steadily the essential importance of keeping this dis- 
tinction constantly in view ; but he had at least the merit of illustrating, by his own 
example, in a far greater degree than any of his predecessors, the possibility of 
studying the mental phenomena, without reference to any facts but those which rest 
on the evidence of consciousness. The metaphysical question about the nature of 
mind he seems to have considered as a problem, the solution of which was an easy 
corollary from these if distinctly apprehended ; but still as a problem, whereof 
it was possible that dii&rent views might be taken by those who agreed in opinion, 
as far as facts alone were concerned* Of this a very remarkable example has since 
occurred in the case of Mr Locke, who, although he has been at great pains to shew, 
that the power of r^ection bears the same relation to the study of the mental phe- 
nomena, Aviuch the power of observation bears to the study of the material world, 
appears, nevertheless, to have been far less decided than Descartes with respect t(* 
the essential distinction between Mind and Matter ; and has even gone so far as to 
hazard the unguarded proposition, that there is no absurdity in supposing the Deity 
to have superadded to the other qualities of matter ike poveer of thinking. His scep- 
ticism, however, on this point, did not prevent his good sense from perceiving, with 
the raosf complete conviction, the indispensable necessity of abstracting from the 
analogy of matter, in studying the laws of our intellectual frame. 

The question about the nature or essence of the soul, has been, in all ages, a fa- 
vourite subject of discussion among Metaphysicians, from its supposed connection 
with the argument in proof of its immortality. In this light it has plainly been con- 
sidered by both parties in the dispute ; the one conceiving, tiiat if Mind could be 
shewn to have no quality in common with 'Matter, its dissolution was physically im- 
possible ; the other, that if this assumption coulddxe disproved, it would necessarily 
follow, that the whole man must perish at death. For the last oF these opinions Dr 
Priestley and many other speculative theologians have of late very zealpusly con- 
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tended ; flattering themselves, no doubt, with the idea, that they were thus prepa- 
ring a triumph for their own peculiar schemes of Christianity. Neglecting, accord- 
ingly, all the presumptions for a future state, afforded by a comparison of the course 
of human affairs with the moral judgments and moral feelings of the human heart ; 
and overlooking, with the same disdain, the presumptions arising from the narrow 
sphere of human knowledge, when compared with the indefinite improvement of 
which our mtellectu^l powers seem to be susceptible ; this acute but superficial 
writer attached himsilf exclusively to the old and liackneyed pneumatological argu- 
ment j tacitly assuming as a principle, that the future prospects of man depend en- 
tirely on the determination of a physical problem, analogous to that which was then 
dividing chemists about the existence or non-existence o( Phlogiston. In^ the actual 
state of science, these speculations might well have been spared- Where is the so- 
her metaphysician to be found, who now speaks of the inunortalit}' of the soul as a 
logical consequence of its immateriality ; instead of considering it as flt*|)ending on 
tlie will of that Being by whom it was at first called into existence An i, oji tfn- 
other hand, is it not universally admitted by the best philosophers, thai \viiat(»v er 
hopes the light of nature encourages beyond the present scene, rests solely (like ;i!l 
our other anticipations of future events) on the general tenor and analogy of tiu 
laws by which \ye perceive the universe to be governed ? The proi)er use of liie ru - 
gu merit concerning fAc of is not to establish any positive con- 

clusion as to its destiny hereafter ; but to repel the reasonings alleged by inateriai- 
ists, as proofs that its annihilation must be the obvious and necessary effect of the 
dissolution of the body k 

1 thought it proper to state this consideration pret.y fully, lest it should be suj)- 
posed that the logical method recommended by Descartes for studying the jihcno- 
mena of mind, has any necessary dependence on his mcta])hysical opinion concern- 
ing its being and properties, as a separate substance Between these two parts of 

# 

‘ We liere he runtent,” nays the Icaiiied John Smith of Carnbiulg* , ‘‘ with that sober thesis of Platt*, 
in bis Titmmuu who aitributes the perpetuation of all substances to the benignity and lihemlity of the Creator ; 
whtuiJ he ther«*fore hvi-.igs in thus speaking, &r. Yqu ftrtf not .rf ^yourselves im- 

mortal nor indissolh fm:, but wvuUl rdapse and slide Utch^rom tJuii being xvhkh 1 luwe given youy should I untMrmv 
the influence of my &um jmverfrom you ; hutyetyou shall hold your immortality by a patent from myself:' '( ,Vf - 
kvt hiscour^^s. Canibritlge, 16G0.) \ tjuote this passage fr^ln one of the oldest partisans of Descartes among tin; 
English pbilosophevs. 

T^escai'tcfi himself is said to have been of a different opinion. ^ ” On a 6te ctonn6,” SSys Thomas, que dnus 
w's Meditai'mis Mltaphydiqxm^ Descartes n ait j>oiiit pkrl6 de rimmortalitc de fame. jVIais il nous apprend Ini- 
infime par une de ses lettrea, qu’ayant ctahli riaireuient, dans cet ouvi-agH, la distinction dc Tame et de la inu- 
tiero, il suivoit necussaircuicnt de celte distinction, que IVme par sa nature ne poovoit p6nr avec Ic corps/* moye 
de Desettrtes^ Note !21. 

' 1 oiiiploy the ‘•cUolastit* word mihstance, in confonn5ty to the phraseology of Dcscaites ; but 1 am fully 
aware of the Stroiiii objections to '".hich it is liable, not only as a wide deviation from popular use*, which lias 
appropriated it to tilings Mr.iterial and tuiigihle, hut as implying a greater degree of positive knowledge con- 
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his system, however, there is, if not a demonstrative connection, at least a natural 
and manifest affinity ; inasmuch as a steady adherence to his logical method (or, in 
other words, the habitual exercise of patient re/feefton), by accustoming us to break 
asunder the obstinate associations to which materialism is indebted for the early hold 
it is apt to take of the fancy, gradually and insensibly predisposes us in favour of his 
metaphysical conclusion. It is to be regretted, that, in stating this conclusion, his 
commentators should so frequently make use of the word spiritualitTf ; for which 1 
do not recollect that his own works afford any authority. The proper expression is 
immaleriaUty, conveying merely a negative idea ; and, of consequence, implying no- 
thing more than a rejection of that hypothesis concerning the nature of Mind, which 
the scheme of materialism so gratuitously, yet so dogmatically assumes >. 

The power of Relicction, it is well known, is the last of our intellectual faculties 
that unfolds itself; und, in by far the greater number of iiulmduals, it never uii- 
Ibuls itselt iii uuy considerable degree. Jt is a fact equally certain, that, long before 
the of iiio when tins power begins to exercise its appropriate functions, the 

.ludersuiirduig is already preoccupied with a chaos of opinions, notions, impressions 
and ass^oeiations, bearing on the most inipoi'tant objects of human inquiry j not trv 
nienlh.'.! lire innumerable sources of illusion and er-ror connected with the use of a 
venia. ninr 1: nguage, learned in infancy by rote, and identified with the first processes 
of thougiii aud perception. 1 lie consequence is, that when man begins to reflect, 
lie finds lumseii' (ii 1 may borrow an allusion of M. Turgot’s) lost in a labyrinth, in- 
to winch he iiad been led bliirdfold To the same purpose, it was long ago com- 
plained of by liacon, “ that no one has yet been found of so constant and severe a 
mind, as to have determined and tasked himself utterly to abolish theories and com- 
mon notions, and to apply his intellect, altogether smooth and even, to particulars 
anew. Accordingly, that human reason which we have, is a kind of medley and 
Hijsortcd collection, from much trust and much accident, and the childish notions 
which we first drank in. Whereas, if one of ripe age and sound senses, -and a mind 
thoroughly cleared, should apply himself freshly to experiment and particulars, of him 
were better things to be hoped.” 

What Bacon has here recommended, Descartes attempted to execute ; and so exact 
is the coincidence of his views on this fundamental point with those of his predeces- 


cerning the nature of miatd, than our fiuiilties are fitted to attain.— .For some Cmher remarka on tbia point, See 
Note 1. 

’ See Note K. 

* Ouftnd riiomme aroulu se replier sur lui-meme, ii s'ost trouT^ dans un labyrinthc, ou il 6toit entr6 lea yeux 
l>andua." (Etevres de Twryoty Tom. U* p* SOL 
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sor, that it is with difficulty I can persuade myself that he had never read Bacon’s 
works In the prosecution of this undertaking, the first steps of Descartes are pe- 
culiarly interesting and instructive ; and it is'ihese alone which merit our attention 
at present. As for the details of his ^stem, they are now curious only as exhibiting 
an amuaing contrast to the extreipe rigour of the principle from whence the author 
sets out,; a contrast so very striking, as fully to justify the epigrammatic saying of 
D’Alembert, that Descartes began with doubting, of every thing, and ended in be- 
lieving that he had left, nothing unexplained.” 

Among the various articled of common belief which Descartes proposed to subject 
to a severe scrutiny, he enumerates particularly, the conclusiveness of mathematical 
demonstration ; the existence of God ; the existence of the material world ; and 
even the existence of his own body. The only thing that appeared fo him certain 
and incontrovertible, was his own existence ; by which he repeatedly reminds us, 
we arc to understand merely the existence of his mind, abstracted from all considera- 
tion of the material organs connected with it. About every other proposition, he 
conceived, that doubts might reasonably be entertained ; but to suppose the non- 
existence of that which thinks, at the very moment it is conscious of thinking, ap- 
peared to him a contradiction in terms. From this single postulatum, accordingly, 
he took hi^ departure ; resolved to admit nothing as a philosophical truth, vvhicli 
could not be deduced from it by a chain of logical reasoning *. 

Having first satisfied himself of his own existence, his next step was to inquire, 
how fai* his perceptive and intellectual faculties were entitled to credit. For this 
purpose, he begins with offering a proof of the existence and attributes of God ; — 
truths which he conceived to be necessarily involved in the idea he was able to form 
of a.perfect, self-existent, and eternal being. His reasonings on this point it woidd 

useless to state. It is sufficient to observe; that they led him to conclude, that 
God caunot possibly bp supposed to deceive his creatures ; and therefore, that the 
intimations of our senses, and tlievdecisions of our reason, are to be trusted to with 
entire confidence, wherever they affbfd us clear and distinct ideas of their res|)ective 
objects ■ 


’ See Note L. ^ ^ 

’ “ Sir autem wjuieiitee ilk omnia, de quibue afiquo'|PMo pomumus dubitaie, ac edam falaaeme fiogen- 
tes, farile quidem anpponimiu nullum oMe Deum, nullum emlum, nuUa corpora ; noaque etiam ipsoe, lion habere 
menus, nec pedea, nee deniiqpie uUum corpus ; non autem ideo no* qui tplia cogitamus niUl eaeo : repugnat euim, 
ut putemiM id quod oogitat, eo ipso tempore quo cogitat, non exiatere. Ac proinde luec cognitio, ego cogilo, 
ergo mm, est omnium prime et certisaima, qua cuilibet ordine philoaopbanti occurrat” Princ^. PhUot, Pars 
l.§l. 

’ The substance of Descartes' aigument on these fundamental pointa, ia thus briefly recapitulated by bim- 
self in the conclusion of his third Meditation : — “ Dum m meipsum mentis aciem converto, non modo iiitclli- 
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As Descartes conceived the existence of God (next to the existence of his own 
mind) to be the most indisputable of all truths, and rested his confidence in the con- 
clusions of human reason entirely on his faith in tihe divine yeracity, it is not surpri- 
sing that he should have rejected the argument ftomjtned ^e^s, fis superlluons and 
unsatisfactory. To have availed himself of its as^stance would not only have be- 
trayed a Want of confidence in what he professed to regard as much more certain 
than any mathematical theorem ; but would obviously have exposed him to the 
charge of first appealing to the divine attributes in proof of the aptliority of his fa- 
culties ; and afterwards, of appealing to theso faculties, in proof of the existence of 
God. 

It is wonderful, that it should have escaped the penetration of this most acute 
tlunkcr, that a viciom circle of the.rame description is involved in every appeal to 
the intellectual powers, in proof of their own credibility ; and that unless this cre- 
dibility be assumed as unquestionable, the farther , exercise of human reason is alto- 
gether nugatory. The evidence for the existence of God seems to have appeared 
to Descartes too irresistible and Overwhelming, to be subjected to those logical ca- 
nons which apply to all the other conclusions of understanding \ 


go luc e498e rem incompletani, et Ab alio dependei^yn; Temque ad majora et meliom indefinite aspirantem, avd 
wmul etiam intelligo ilium, d quo pendeo, majoni iata omnia non indofinito et potentia taiitum, sed reipna iii> 
finite in se habere, atque ita Deum eeee; totaque via aigumeuti in eo est, quod agnoacam fieri non posse iit 
(‘xiHiem tttlia iiatiirm quails sum, netnpe tdecuu Dei in me habeas, nisi revei-a Deiis etiam existeret, Dcus, in- 
quaiD, ille idem eujus idea in me eat, hoc qqi babens omnes illas jierfectionefl quas ego non coraprehendere, sed 
quocunque modo attingere cogitatione possum, et nuUU ploa^ defectibUs obnoxius. £x his satis patet, ilium 
fallacem esse non posse : omnem miim fraudem et deo^tionem k defectu aliquo pendere lumine natural! mani- 
foHtum cst,” 

The above argument for the ^xi^tice of God (vefy impi^rly called hy some foreigners an argument u 
2 )Tiori Jf was long considered by the most eminent men iu Europe as quite demonstrative. Fur my own ])nrf., 
nUliough 1 do uot think that it is by any means so level to the apprehension of common inquirers, as the aigumeut 
from tlie murks of design every where manifested in tlie universe, I am still less inclined to reject it as altoge- 
ther unworthy of attention. It is for from being so mettqibysically abstruse as the reasonings of Newton and 
Clarke, founded on our conceptions of qpocc andxtf dm / nor would it appear, perhaps, less logical and conclu- 
sive than that celebrated demonstration, if it were properly unfolded, and stated in more simple and popular 
terms. The two arguments, however, arc?, in no respect, exclusive of each other; and I have always thought, 
that, by cooibining timm together, a proof of the point in question might be formed, more impressive and lumi- 
nous than is to be obtained from either, when stated apart. ' 

‘ How painful is it to recollect, that the philos^hcr who had represented his ftdth in the veracity of God, 
as the sole foundation of his confidence in the deMnstrations of nmtfaomatics, was accused and persecuted by 
his contemporaries as an atheist ; and loo, in the same country (Holland), where, for more than half a cen- 
tury after bis death, his doctrines word to be taught in all the universities with a blind idolatry I A zeal witliout 
knowledge, and the influence of those earthly passions, from which even Protestant divines are not always ex- 
empted, may, it is to be hoped, go far to account for this iuconristency and injustice, without adopting the uncha- 
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Extravagant and hopeless as these preliminary steps must now appear, they had 
nevertheless an obvious tendency to direct the attention of the author, in a Nngular 
degree, to the phenomena of thought ; and to train him to those habits of abstrac- 
tion from external objects, which, to the bulk of mankind, are next to impossible. 
Jn this way, he was led to perceive, with the evidence of consciousness, that the 
attributes of Mind were still more clearly and distinctly knowable than those of 
Matter } and that, in studying the former, so far from attempting to explain them 
by analogies borrowed from the latter, our chief aim ought to be, to banish as much 
as possible from tlie fancy every analogy, and even every analogical expression, 
which, by inviting the attention abroad, might divert it from its proper business at 
home. In one word, that the only right method of philosophising on this subject 
was comprised in the old stoical precept (understood in a sense somewhat didcrent 
tiom that originally annexed to it) nec te qumsiveris extra. A just conception of 
this rule, and a steady adherence to its spirit, constitutes the ground-work of wliat is 
properly called the Experimental Philosophy of the Human Mind. It is thus that 
all our facts relating to Mind must be ascertained f and it is only upon facts thus 
attested by our own consciousnera, that any just theory of Mind can be reared. 

Agreeably to these views, Descartes was, 1 think, the first who clearly saw that 
our idea of Mind is not direct but relative relative to the various operations oi 
which wc arc conscious. What am I ? he asks, in his second Meditation : A think- 
ing being,-- that is, a being doubting, knowing, affirming, denying, consenting, re- 
fusing, susceptible of pleasure and of pain '. Of all these things I might have had 
complete experience, without any'previous acquaintance with tlie qualities and laws 
of matter ; and therefore it is impossible that the study of matter can avail me aught 
in tlie study of myself. This, accordingly, Descartes laid down as a first princi})le, 
that nothing comprehensibk by the imagination con be at all subservient to the knowledge 
of Mind ; and that the sensible images involved in all our common forms of speak- 
ing concerning its operations, are to be guarded against with the most anxious care, 
as tending to confound, in our apprehensions, two classes of phenomena, which it is 
of the last importance to distinguish accurately from each other *. 

V 

--ir : ^ 

n table insinuatiou of D'Alembert : “ Malgr^ toute Ifl aegacj^i? qu’il a?oit employde pour prouver Texiatence de 
Dicuy il flit accuse de luiuor par des minis^s, qui la cn^ent pas.** 

’ Noi; sum compagoa iUa membroruui, qum corpus ^nnuium appollatiir ; non aum etiam tenuis aliquis uer 
istis muinbris iiifusus ; non veutiiSfl non igiiiS) non vapor, non balitusow-— Quid igitur sum ? rea oogitans ; quid est 
boc ? nempe dubitans^ Ultelligens, afiirmanB, iiegans, volena, nolens/’ kc, Med. Sec. 

^ Itaque cognoaco, nihil eorum possum ImtgituUme comprebendere, ad lianc quam de me bal>eo noti- 
tiam pertinerr. ; mcntemque ab illis diligentisaime ease avocandarn, ut auam ipsa naturam quam diHtiiii!iis.sime 
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To those who aio familiarly acquainted with the writings of Locke, and of the 
very f^^w among his successors who have thoroughly entered into the spirit of his 
philosophy, the foregoing observations may not appear to possess much cither of 
originality or of importance ; hut when first given to the world, they formed the 
greatest step ever made in the science of Mind, by a single individual. What a con. 
trast do they exhibit, not only to the discussions of the schoolmen, bat to the analo- 
gical tlieories of Hobbes at the very same period ! and bow often have they been since 
lost sight of, notwithstanding the clearest speculative conviction of their truth and 
importance, by Locke himself, and by the greatest part of his professed followers ! 
Had they been duly studied and understood by Mr Hewne Tookc, tliey would have 
furnished him with a key for solving those etymological riddles, which, although 
mistaken by many of his contemporaries for profound philosophical discoveries, de< 
rive, in fact, the whole of their mystery, from the strong bias of shallow reasoners 
to relapse into the same scholastic errors, from which Descartes, Locke, Berkeley, 
Hume, and Reid, have so successfully laboured to emancipate the mind. 

If any thing can add to our admiration of a train of thought manifesting in its au- 
thor so unexampled a triumph over the strongest prejudices of sense, it is the ex- 
traordinary circumstance of its having first occurred to a young man, who had spent 


pfwcipiat. Ibid. A few senteaceB before> Deftcoitea explains with precision in what sense JmaffinaHon is here 
to ho understood. Nihil aliud est imoffinari qiiam rei corporeo* fifpiram sea imaginem eontcinplari.” 

'I'lip following extracts fnmi a book published at Cambridge in 1660 (precisely ten years after the death of 
Descartes), while they furnish a useful comment on some of the above remarks, may serve to al^ew, how com- 
])letc1y the spirit of the Cartesian philosophy of Mind had been seized even by some of the members of that 
university. 

The souls of men exercising thensselves first of all as the Greek philosopher oxpressoth 

hitnself, merely by a progmgive Mnd of moHm^ spending themselves about bodily and material acts, and con- 
versing only with sensible things ; they ar^ apt to acquire such deep stam]^ of material phantasms to themselves, 
that tliey cannot imagine tlieir own ^ng to be any other thau rnnkruU and divisihUi though of a fine ethereal 
nature. It is not possible for us well to know what our souls are, but only by their their vircuhir or 

rfifivx and convene with themselves, which can only steal from them their own secrets.*' Sinith's Sdoci 

JMmurm, 65, 66. , 

If we reflect but upon our own souls, how manifestly do the notions of reamijfreedimj peraption, and tluf 
like, offer themselves to us, whereby we may know a thousand times more dMnrtly what our souls are than what 
oTir bodies are. For the former, we know by an immediate converse with ourselves, and a distinct sense of tlunr 
operations ; whereas all our knowledge of the body is little better than merely historical, which w e gatlier up by 
scraps and piecemeal, from more doubtful and uno(|Piun experiments which we make of them ; bht the notions 
which we have of a mimly t. e. somediing within us that thinks, apprehends, reasons, and discourses, are so dear 
and distinct from all those notions which wo can fasten upon a Imdy, that we can easily conceive that if all My- 
being in the world were destroyed, yet we might then as well subsist as now we do.” Ibid. p. 98, 
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the years commonly devoted to academical study, amid the dissipation and tumult of 
camps Nothing could make this conceivable, but the very liberal education which 
he had previously received under the Jesuits, at the college of La Fleche. * ; where, 
we are told, that while yet a boy, he was so distinguished by habits of deep medita* 
tion, that he went among his companions by the name of the Philosopher. Indeed, 
it is only at that early age, that such habits are to be cultivated with complete suc> 
cess. 

The glory, however, of haVing pointed out to his successors the true method of 
studying the theory of is almost all that can be claimed by Descartes in logi- 
cal and metaphysical science. Many important hints, indeed, may be gleaned from 
his works ; but, oft the whole, he has added very little to our knowledge of human 
nature. Nor will this appear surprising, when it is recollected, that he aspired to 
accomplish a similar revolution in all the various departments of physical knowledge ; 
—not to mention the time and thought he must have employed in those mathema- 
tical researches, which, however lightly estpemed by himself, have been long regard- 
ed as the most solid basis of his faifte ^ 

Among the principal articles of the Cartesian philosophy, which are now incorpo- 
rated with our prevailing and most accredited, doctrines, the following seem to me 
to be chiefly entitled to notice ; 

1. His luminous exposition of the common logical error of attempting to define 


^ Descartes porta les amies, d’al>Qrd en Hollander sous le cedebre Maurice de Nassau; de-la en Allema^^nr, 
sous MaximiUcn de Bavidre, au commencement de la guerre de trente ans. 11 passa eusuite au serv ico (!«• 
TEinporeur Ferdinand II. ]Kmr voir de plus prda'les troubles de la Hongrie. On croit aussi, qii'au si^ge ilt* lu 
Rochelle, il combattit, comme yolontoire, dans une bati^le eontre la flotte Angloise**’, Thomas, Eloge de Des- 
eartes. Note 8. • ‘ 

When Descartes quitted the profession of arms, he had attired a;^ tiie age of tvrenty-five. 

* It is a curious concidenco, that it was in the same village of La Flecite that Mr Hume fixed his residence, 
wiiiJe composing his Treatise of Human Nature. Is it not probable, that be was partly attracted to it. by 
associations similar to those which presented themselves to the fancy of Cicero, when he visited the walks of t!>e 
Academy ? 

^ In the beginning of Deseartes* dissertation upon he has j^ven a very interesting account of the pur* 

Kuits which occiq/ied his youth ; and of the considerations^ wbiclt suggested to him the bold undertaking of re- 
forming philosophy. ' V 

^ Such too if* the judgment pronounced by D’Alembert. Les Mdthtoatiques, dont Descartes semble avoir fait 

iHsez peu de ces, font neanmoins aiijourd'hui la partie la plijs solidc et la inoins contestee de sa gloire.” To this 
he adds a very ingenious reflection on the comparative merits of Descartes, considered as a geometer and as a phi- 
luwoi»her. “ Comme philosophe, il a pout-cUe 6t6 aussi grand, niois il n’a pas si heuroux. La Geoinetrie, 
qiii par la nature de son objet doit toujours gagner sans perdre, ne pouvoit inanquor, 6tant maniee par un aussi 
grand genic de faire des progres tres-sensibles et apparens pour tout le monde* La Philosophic setrouvoit dans 
un elal bien differfint, tout y 6loit a commeiieer ; ti qm ne voutent point Us premiers pas en tout genre ! le wt - 
rUc de Us Jilt re dis(fense de celui dm faire de grands^' Disc. Prel, 
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words which express notions too simple to admit of analysis. Mr Locke claims this 
improvement as entirely his own ; but the merit of it unquestionably belongs to Dcs* 
cartes, although it must be owned that be has not always sufficiently attended to it 
in his own researches 

2. His observations on the diderent classes of our prejudices ; — particularly on the 
errors to which we arc liable in consequence of a careless use of language as the in> 
strument of thought. The greater part of these observations, if not the whole, had 
been previously hinted at by Bacon ; but they ace expressed by Descartes with 
greater precision and simplicity, and in a style better adapted to the taste of the 
})resent age. 

3. The paramount and indisputable authority which, in all our reasonings concern* 
ing the human mind, he ascribes to the evidence of consciousness. Of this logical 
]irinciple he has availed himself, with irresistible force, in refuting the scholastic so- 
phisms against the liberty of human actions, drawn from the prescience of the Deity, 
and other considerations of a theological nature. 

4. The most important, however, of all his improvements in metaphysics, is tlic 
distinction which he has so clearly and so strongly drawn between the primary and 
the secondary qualities of matter. This distinction was not unknown to some of the 
ancient schools of philosophy in Greece ; but it was aflerwards rejected by Aristo- 
tle, and bydhe schoolmen } and it was reserved for Descartes to place it in such u. 
light, as (with the exception of a very few sceptical or rather paradoxical theorists) 
to unite the opinions of all succeeding inquirers. For this step, so apparently easy, 
but so momentous in its consequences, Descartes was not indebted to, any long or 
difficult processes of reasoning ; but to those habits of accurate and patient attention 
to the operations of his own mind, which, from his early years, it was the great bu- 
siness of his life to cultivate. It may be proper to add, that the epithets primary 
and secondary, now universally employed to mark the distinction in question, were 
first introduced by Locke ; a circumstance which may have contributed to throw 
into the shade the merits of those inquirers who had previously struck into the same 
path. 

If 

As this last article of the Cartesian system has a dose connection with several of 


' “ llie naineR of Kimplo ideas are not capable of my deSnitiona ; the namea of all complex ideaa are. It baa 
not, that I know, been yet obaerved by any body, what worda an, and what are not capable of being defined.” 
(Locke'a £asay. Book iii. chap. iv. § iv.) Compare this with thePrwici/naof Descartea, I. 10, ; and with Ix)rd 
Siair's PhiMogia Nova Ejcpcrimetitalis, pp. 9, and 79, printed at Leyden in 1686. 
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the most refined conclusions yet formed concerning the intellectual phenomena, I 
feel it due to the memory of the author, to pause for a few moments, in order to 
vindicate his claim to some leading ideas, commonly supposed by -the present race 
of metaphysicians to be of much later origin. In doing so, 1 shall have an opportu- 
nity, at the ^me time, of introducing one or two remarks, which, I trust, will be 
useful in clearing up the obscurity, which is allowed by some of the ablest followers 
of Descartes and Locke, .still to bang over this curious discussion. 

1 have elsewhere observed, that Descartes has been very generally charged by the 
writers of the last century, : with a sophistical play upon words in his doctrine con- 
cerning the non-existence of secondary qualities ; while, in fact, he was the first per- 
son by whom the fallacy of this scholastic paralogism was exposed to the world '.In 
proof of this, it might be sufficient to refer to his own statement, in the first part of 
the Priwijpia ‘ ; but, for a reason which will immediately appear, I think it more 
advisable, on this occasion, to borrow (he words of one of his earliest and ablest com- 
mentators. “ It is only (says Father Malebranclie) since the time of Descartes, that 
to those confused and indeterminate questions, whether fire is hot, grass green, and 
sugar sweet, philosophers are in use to reply, by distinguishing the equivocal mean- 
ing of the words expressing sensible qualities. If by heat, cold, and savour, you 
understand such and such a disposition of parts, or some unknown motion of sensi- 
ble qualities, then fire is hot, grass green, and sugar sweet. But if by heat and 
other qualities you understand what I feel by fire, what 1 see in grass, &c. fire is not 


^ Descartes, Malebranche, and Locko, revived tbe distinction between primary and secondary qualities. Rut 
they made tho sec'^ondai’y qttaHties mere sensations, and the primary ones resemblances of our sensationh. 'riiey 
inuiutained that colour, sound, and heat, are not any thing in bodies, but sensations of the mind. pa- 

radoxes of these philosophers were only au abuse of words. For when they maintain, as an imjmrtanf modern 
discovery^ tliat there is no beat in the £re, they mean no more than that tho fij‘e does not feel heat, whidi ovi ry 
one knew before."-^i2ett^*« Inquiry, chap, v, seet TUU 

See sections Ixix. Ixx. Ixxi. Tfie whole of tliese three paragraphs is highly interesting ; but 1 shall only 
<]uote two sentences, which are fully sudicient to shew, that, in the above observations, 1 have dune Descartes 
no more than strict justice. ^ 

Patet itaque in rc idem esse, cum dicimus nos percipere colored in objectis, ac si diceromus nos pcrcipere 
atiquid in ohjectiH. quod quidem quid sit iguoramiia, sed a quo edicitui* in nobis ipsis sensus quidam valde iiiaiii- 
fostus et perapicuiij-, qui vocatur sensus colomrn.— ---------- Cum vero putamus nos percipere colores in olijec- 

tis, etsi.revera ne.^clamuB quidnam sit quod tunc nomine colons appenamus, ncc ullam siioilitudinem intelligero 
possimus, inter colorem quern supponiiiius esse in objectis,' ,et ilium quern experimur esse in sensu, quia tamen 
hoc ipsum non advertimus, et inuUa alia sunt, ut magnitudo, figura, numerus, &c. quso dare percipinius non ali- 
ter a nobis sentiri vol intelligi, quam ut sunt, aut salteni esse possunt in objectis, facile, in eum errorem dduhi- 
inur, ut judicemus id, quod in objectis vocamus colorem, esse quid omnino simUe colon quern seutimus, atque its 
ut id quod nullo raodo percipimus, a nobis dare percipi arbitraremur.’’ 
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hot, nor grass green ; for the heat 1 feel, and the colours I sec, arc only in the soul 
It is surprising how this, and other passages to the same purpose in Malebranche, 
should have escaped the notice of Dr Reid ; for nothing more precise on the ambi- 
guity in the names of secondary qualities is to be found in his own works. It is 

* 

still more surprising that Bufher, who might be expected to have studied with care 
the speculations of his illustrious countryman, should have directly charged, not 
only Descartes, but Malebranche, with maintaining a paradox, which they were at 
so much pains to banish from the schools of philosophy 

The important observations of Descartes upon this subject, made their way into 
England very soon after his death. They arc illustrated sit considerable length, and 
with great ingenuity, by Glanvillc, in his Scepsis Scientifica, published about thirteen 
years before Malcbranche’s Search ajter Truth. So slow, however, is the progress of' 
good sense, when it has to struggle against the prejudices of the learned, that, as late- 
ly as 1713, the paradox so clearly explained and refuted by Descartes, appears to have 
kept some footing in that university from which, about thirty years before, Mr 
Locke had been expelled. In a paper of the Guardian, giving an account of a visit 
paid by .Tack Lizard to his mother and sisters, after a year and a half’s residence at 
Oxford, the following precis is given of his logical attainments. “ For the first week 
(it is said) Jack dealt wholly in paradoxes. It was a common jest with him to pinch 
one of his sister’s lap-dogs, and afterwards prove he could not feel it. When the 
girls were sorting a set of knots, he would demonstrate to them that all the ribbons 
were of the same colour ; or rather, says Jack, of no colour at all. My Lady Lizard 
herselfi though she was not a little pleased with her son’s improvements, was one * 
day almost angry with him ; for having accidentally burnt her fingers as she was 
lighting the lamp for her tea-pot, in the midst of her anguish, Jack laid hold of th(> 
opportunity to instruct her, that there was no such thing as heat in the fire.” 

This miserable quibble about the non-existence of secondary qualities, never could 


‘ Rtrhcrehe lic la VMte, Livre vi. chap. ii. 

* “ J'ai admire souvent que d'nuRsi graiidg bomraes qne DvecarteB et Malebranche, avec leurs scctatcun, Iih- 
aeni valoir, coiiime uiie rare decouvorte de leur philosopbie, que la ehaJeiir etoit dam nom-mcme* H fiullement 
dwvs hi feu ; au lieu que le cuinmiin des bomniea trouvoieiit que Ut clialeur itoit dam le feu ausxi hien que dmix 

„om. Mais on ce fluneux debat, do quoi B'iq;it-il ? Uniquement de rimpcifection dii langage, qui rauaoit 

une id^e confuse pur le mot de clialeur, co mot exprimunt egalement deux cbosea, qui d la veritr out quelque rap- 
port ou analogie, et puurtant qui sont treg ditfereutes; bavoir, 1. le sentiment de clialeur qui nous C'prouroiig en 
nous ; 2. la disposition qui est dans to feu d prmluire cn noug ce Bentlment de clialeur." Qntm de Sciences, pai' 
le Fere Bufflere, p. 819. A Faria, 1732. 
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have attracted the notice of so many profound thinkers, had it not been for a pecu- 
liar difficulty connected with our notions of colour^ of which 1 do not know any one 
English jihilosopher who seems to have been sufficiently aware. That this quality 
belongs to the same class with sounds, smells, tastes, heat and cold, is equally ad- 
mitted by the partisans of Descartes and of Locke ^ and must, indeed, appear an in- 
disputable fact to all wlio are capable of reflecting accurately on the subject. But still, 
between colour and the other qualities now mentioned, a very important distinction 
must be allowed to exist. In the case of smells, tastes, sounds, heat and cold, every 
person must immediately perceive, that his senses give him only a relative idea of the 
external quality ; in other words, that they only convey to him the knowledge of the 
existence of certain properties or powers in external objects, which fit them to por- 
duce certain sensations in his mind ; and, accordingly, nobody ever hesitated a mo- 
ment about the truth of this part of the Cartesian philosophy, in so far as these quali- 
ties alone are concerned. But, in the application of the same doctrine to colour, 1 have 
conversed with many, with whom I found it quite in vain to argue ; and this, not 
from any delect in tlicir reasoning powers, but from their incapacity to reflect stea- 
dily on the subjects of their consciousness *, or rather, perhaps, from their incapaci- 
ty to separate, as objects of the understanding, two things indissolubly combined by 
early and constant habit, as objects of the imagination. The silence of modern me- 
taphysicians on this head is tlie more surprising, that D’Alembert long ago invited 
their attention to it as one of the most w’onderful phenomena in the history of the hu- 
man mind. “ The bias we acquire,” 1 quote his own words, “ in consequence of 
* habits contracted in inlancy, to refer to a substance material and divisible, what real- 
ly belongs to a'substance spiritual and simple, is a thing well worthy of the attention 
of metaphysicians. Nothing,” he adds, “ is perhaps more extraordinary, in the ope- 
rations of the mind, than to see it transport its sensations out of itself, and to spread 
them, as it were, over a substance to which they cannot possibly belong.” It would 
he difficult to state the fact in question in terms more brief, precise, and perspicuous. 

'I'hat the illusion, so well described in the above quotat.-m, was not overlooked by 
Descartes and Malebranche, appears unquestionably, from their extreme solicitude 
to reconcile it w 'lh that implicit faith, which, from religious considerations, they con- 
ceived to be due to the testimony of those faculties with which our Maker has en- 
dowed us. Malebranche, in particular, is at pains to distinguish between the sensa- 
tion, and the judgment combined with it. “ The sensation never deceives us ; it 
differs in no respect from what we conceive it to be. The judgment, too, is na- 
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tural, or rather (says Malebranclic), it is onlij a sort of compound sensation * ; but this 
judgment leads us into no error with respect to philosophical truth. The moment 
we exercise our reason, we see the fact in its true light, and can account complete- 
ly for that illusive appearance whicli it presents to the imagination.” 

Not satisfied, however, with this solution of the difficulty, or rather perhaps ap- 
prehensive that it might not appear quite satisfactory to some others, he has called 
in to his assistance the doctrine of original sin ; asserting, that all the mistaken judg- 
ments which our constitution leads us to form concerning external objects and their 
([ualities, are the consequences of the fall of our first parents ; since which adx'enUire 
(as it is somew'hat irreverently called by Dr Beattie), it requires the constant vigi- 
lance of reason to guard against the numberless tricks and impostures practised upon 
us by our external senses®. In another passage, Malebranche observes very beauti- 
fully (though not very consistently with his theological argument on the same point), 
that our senses being given us for the preservation of our bodies, it was requisite 
for our well-being, that we should judge as we do of sensible qualities. “ In the 
case of the sensations of pain and of heat, it was much more advantageous that we 
should seem to feel them in those parts of the body which are immediately affected 
by them, than that we should associate them with the external objects by which they 
are occasioned ; because pain and heat, having the power to injure our members, it 
was necessary (hat we should be warned in what place to apply the remedy ; where- 
as colours not being likely, in ordinary cases, to hurt the eye, it would have been su- 
perfluous for us to know that they are painted on the retina. On the contrary, as they 
are only useful to us, from tlie information they convey with respect to things ex- 
ternal, it was essential that we should be so formed as to attach them to the corre- 
sponding objects on which they depend 


^ Ilo would have expressed luiiisolf more acrurately, if lie lind said, that tlie judgment ih indisNoIubly eomhi- 
rjed with the sensation ; but his meaning is siiAiciently obvious. 

■ We are informed by Fatber Malebranche^ that the senses were at first as lionest faculties as one could de- 
sire to be endued with, till after they were debaucb(*d by origiiird sin ; an adventun from which they rontracietl 
Much an invincible propensity to cheating, that they are now continually lying in wait to deceive us.” Essay on 
Tmthy p. 241, second edition. 

Rni'hcn'ht de la Veritfy Liv. i, chap. xiii. J 5. In Dr Reid’s strictures on Descartes and Locke there are 
two remarks tvliicb 1 am at a loss bow to reconcile. “ Colour,” says be, “ diflFers from other secondary qualities 
in this, that wliereas the name of the quality is sometimes given to the sensation which indicates it, and ih occa- 
sioned by it, wo never, ns far as 1 can judge, give the name of cohur to the sensation, hut to the quality only.” 
A few sentences before, he had observed, “ That when W'e think or speak of any particular colour, however sim- 
ple the notion may seem to be which is presented to the imagination, it is really in some sort compounded. It 
involves an unknown cause, and a known effect. 'I'lie name of colour hedongs indeed U» tlio cause only, and not 
to the effect. Ilut as tlie cause is unknown, we can form no distinct conception of it, but by its relation to the 
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Tlic two following remarks, which I shall state with all possible brevity, appear 
to me to go far towards a solution of the problem proposed by D'Alembert. 

I. According to the nexv theory of vision commonly (but, as I shall afterwards shew, 
not altogether ascribed to Dr Berkeley, lineal distance from the eye is not an 

original perception of sight. In the meantime, from the first moment that the eye 
opens, the most intimate connection must necessarily be established between the no* 
lion of colour and those of visible extension and figure. At first, it is not improba- 
ble that all of them may be conceived to be merely modifications of the mind ; but, 
however this may be, the manifest consequence is, that when a comparison between 
the senses of Sight and of Touch has taught us to refer to a distance the objects of 
the one, the indissolubly associated sensations of the other must of course accompa- 
ny them, how far soever that distance may extend '. 

2. It is well known to be a general law of our constitution, when one thing is des- 
tined, either by nature or by convention, to be the sign of another, that the mind has 
a disposition to pass on, us rapidly as possible, to the thing signified, without dwell- 
ing on the sign as an object worthy of its attention. The most remarkable of all ex- 
amples of this occurs in the acquired perceptions of sight, where our estimates of 
distance arc frequently the result of an intellectual process, comparing a variety of 
diflercnt signs together, without a possibility on our part, the moment afterwards, of 
recalling one single step of the process to our recollection. Our inattention to the 
sensations of colour, considered as aficctions of the Mind, or as modifications of our 
own being, appears to me to be a fact of precisely the same description ; for all these 
sensations were plainly intended by nature to perform the office of signs, indicating 
to us the figures and distances of things external. Of their essential importatice in 
this point of view, an idea may be formed, by supposing for a moment the whoh- 
face of nature to exhibit only one uniform colour, without the slightest variety even 
of light and shade. Is it not self-evident that, on this supposition, the organ of sight 
would be entirely useless, inasmuch as it is by the varieties of colour alone that the 


known oftVet. Anti, tltmulWt*, Uotli go together in the imagination, and are so closely united, that they are inls- 
mken for one simph* of thou»^ht.” ftujuin/, chap, vi, sect. 4. 

These two passages, s(»em quite inconsistent with each other. If in the perception of colour, the sensation 
and tlic (piality be so closely united as to he mistaken for one single object of thought,” does it not obviously 
follow, that it is to this compounded notion the name of colmr must, in general, be given ? On the other huml, 
when it is said /hat the name of vohur is nn tr given to Oue sensa^n^ hut to the gmility only^ does not this imply, 
that (‘very time the word is pronounced, the quality is separated from the sensation, even in the imagiuatioii.s of 
the vulgar ? 

^ See Note ^.1, 
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outlines or visible figures of bodies are so defined, as to be distinguishable one iVotn 
another? Nor could the eye, in this case, give us any information concerning diver- 
sities of distance ; for all the various signs of it, enumerated by optical writers, pre- 
suppose the antecedent recognition of the bodies around us, as separate objects ol' 
perception. It is not therefore surprising, that signs so indispensably subservient to 
the exercise of our noblest sense, should cease, in early infancy, to attract notice as 
the subjects of our consciousness j and that afterwards they should present them- 
selves to the imagination rather as qualities of Matter, than as attributes of Mind . 

To this reference of the sensation of colour to the external object, 1 can lliinh of 
nothing so analogous as the feelings we experience in surveying a library of books. 
We speak of the volumes piled up on its shelves, as treasures or magazines of the 
knowledge of past ages ; and contemplate them with gratitude and reveience, as in- 
exhaustible sources of instruction and delight to the mind. Kven in looking at a 
page of print or of manuscript, we are apt to say, that the ideas we acquire are n - 
ceived by the sense of sight ; and we arc scarcely conscious of a metaphor, when wt 
employ this language. On such occasions we seldom recollect, that nothing is per- 
ceived by the eye but a multitude of black strokes draxvn upon <while paper ^ and that 
it is our own acquired habits which communicate to these strokes the whole of that 
significancy whereby they are distinguished from the unmeaning scrawling of an in- 
fant or a changeling. 'J'he knowledge which we conceive to be preserved in book.'-, 
like the fragrance of a rose, or the gilding of the clouds, depends, lor its existence, 
on the relation between the object and the percipient mind ; and the only dillerenci' 
between the tw'O cases is, that in the one, this relation is the local and temporary et- 
fcct of conventional habits ; in the other, it is the universal and the unchangeable work 
of nature. The art of printing, it is to be hoped, will in future render the ibrmei 
relation, as well as the latter, coeval with our species ; .but, in the past history of 
mankind, it is impos-sible to say how often it may have been dissolved. What \ cs- 


' In Dr Ileiil’s Inqiiiiy, lie lias introduced a discussion concoming tlic perception of rlnihk fyiirr, wLieli La- 
pu/xled luo since liie first lime (more tlinn forty yoare ago) timt 1 road liis work. The dihcnssion relates to tliih 
ipiKStion, WliPtlior “ there be any sonsation proper to visilJo figure, by tvJiicli it is suggusted in vision Tin- 
rosuit of t!ic argument is, that our eye miglU have been so framed as to suggest the figure of the olyeet, wiilioia 
suggesting colour, or any other quality ; and, of consequence, that there seems to be no misatio/i appropri.'ifed to 
visible figure ; this quality being suggested immediaUbj by the material impression upon the organ, of which iiti- 
pi-ession we are not conscious." ( Itiquiry, he. chap. vi. sect. 8.) 'J'o roy appreliension, nothing can appeal 
more manifest than tliis, that, if there had been no rurkty in our sensations of colour, and still more, if we had 
had no sensation of colour whatsoever, the organ of sight could have given us no information, either with respect 
Ut figures or to distances ; and, of consequence, would have been as useless to us, as if we had been afflicu-il, 
fi-oin the moment of our birth, with a guUa serena. 
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tiges can now be traced of those scientific attainments which, in early times, drew 
to Egypt, from every part of the civilized world, all those who were anxious to be 
initiated in the mysteries of philosophy ? The symbols which still remain in that cele- 
))rated country, inscribed on eternal monuments, have long lost the correspondent 
minds which reflected upon them their own intellectual attributes. To us they are 
useless and silent, and serve only to attest the existence of arts, of which it is impos- 
sible to unriddle the nature and the objects. 

Variis nunc sculpta figuris 

Marmora, trunca tamrn viBuntur mutaque nobis ; 

Signa repertorum tuimur, cecidere reperta. 

What has now been remarked with respect to 'written characters, may be extended 
A'cry nearly to oral language. When we listen to the discourse of a public speaker, 
(‘loqnence and persuasion seem to issue from his lips ; and we are little aware, that 
we ourselves infuse the soul into every word that he utters. The case is exactly the 
•same when we enjoy the conversation of a friend. We ascribe the charm entirely 
to his voice and accents ; but without our co-operation, its potency would vanish. 
How very small the comparative proportion is, which, in such cases, the words sjx). 
ken contribute to the intellectual and moral effect, I have elsewhere endeavoured to 
sliow. 

I have enlarged on this part of tlie Cartesian system, not certainly on account of 
Its intrinsic value, as connected with the theory of our external perceptions (although 
even in this respect of the deepest interest to every philosophical inquirer), but be- 
cause it afibrds the most palpable and striking example 1 know of, to illustrate the 
indissoluble associations established during the period of infancy, between the intel- 
lectual and the material worlds. It was plainly the intention of nature, that our 
tiioughts should be habitually directed to things external ; and accordingly, the bulk 
of mankiud are not only indisposed to study the intellectual phenomena, but are in- 
c.apal)le of that degree of reflection which is necessary fnr their examination. Hence 
ii is, that when we begin to analyze our own internal constitution, we find the facts 
it presents t.; us so very intimately combined in our conceptions with the qualities 
of matter, that it is impossible for us to draw distinctly and steadily the line between 
them and that, when Mind and Matter are concerned in the same result, the for- 
mer is cither entirely overlooked, or is regarded only as an accessary principle, de- 
pendent for its existence on the latter. To the same cause it is owing, that we find 
it so difliciilt (if it be at ail practicable) to form an idea of any of our intellectual 
operations, abstracted from the images suggested by their metaphorical names. It 
was objected to Descartes by some of his contemporaries, that the impossibility of ac- 
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complishing the abstractions which he recommended, furnished of itself a strong ar- 
gument against the soundness of his doctrines*. The proper answer to this objection 
does not seem to have occurred to him ; nor, so far as 1 know, to any of his succes- 
sors ; — that the abstractions of the understanding are totally different from the ab- 
stractions of the imagination ; and that we may reason with most logical correctness 
about things considered apart, which it is impossible, even in thought, to conceive 
separated from each other. His own speculations concerning the indissolubility ot 
the union established in the mind between the sensations of colour and the primary 
qualities of extension and figure, might have furnished him, on this occasion, with a 
triumphant reply to his adversaries ; not to mention that the variety of mctapliors, 
equally fitted to denote the same intellectual powers and operations, might have been 
urged as a demonstrative proof, that none of these metaphors have any connection 
with the general laws to which it is the business of the philosopher to trace the nun 
tal phenomena. 

When Descartes established it as a general principle, that nothing conceivable bj/ 
the power of magination could throw any light on the operations of thought^ (a principle 
which I consider as exclusively his own), he laid the foundation-stone of the Experi- 
mental Philosophy of the Human Mind. That the same truth had been previoiisl} 
perceived, more or less distinctly, by Bacon and others, appears probable Irom the 
general complexion of their speculations ; but which of them has expressed it witli 
equal precision, or laid it down as a fundamental maxim in their logic ? It is for I ins 
reason, that I am disposed to date the origin of the true Philosophy of Mind from 
the Principia of Descartes rather than from the Organon of Bacon, or the Essay of 
Locke ; without, however, meaning to compare the French author with our two 
countrymen, cither as a contributor to our stock of facts relating to the intellectual 
phenomena, oi; as the author of any important conclusion concerning the genei al 
laws to which they may be referred. It is mortifying to reflect on the inconceivabh 
small number of subsequent inquirers by whom the spirit of this cardinal maxim has 
been fully seized ; and that, even in our own times, the old and inveterate prejudice' 
to which it is opposed, should not only have been revived with success, but should 
have been very generally regarded as an original and profound discovery in meta- 
physical science. These circumstances must plead my apology for the space 1 have 
assigned to the Cartesian Metaphysics in the crowdt^d historical })icture which 1 am 
at present attempting to sketch. The fulness of illustration which I have bestoweil 
on the works of the master, will enable me to pass over those of his disciples, and 
even of his antagonists, with a correspondent brevity *. 


* See, in particular, Gassetidi Opera, Torn. III. pp. 300, 301. Luj^duiii, 1658. 

® The Cartesian doctrine conc erning the secondary qualities of matter, is susceptible of var ious other iniportujit 
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After iia\'ing said so much of the singular merits of Descaites as the father of ge- 
nuine metaphysics, it is incumbent on me to add, tliat his errors in this science were 
on a scale of proportionate magnitude. Of these the most prominent (for 1 must 
c ontent myself with barely mentioning a few of essential importance) were his obsti- 
nate rejection of all speculations about hnal causes ' *, his hypothesis concerning the 
lower animals, which he considered as mere machines >; his doctrine of innate ideas, 
as understood and expounded 1y himself ‘i his noted paradox of placing the essence of 
mind in thinking, and of matter in extension * ; and his new modification of the ideal 
theory of perception, adopted afterwards, with some very slight changes by Male- 
branche, Locke, Berkeley, and Hume To some of these errors I shall have occa- 
sion to refer in the sequel of this Discourse. The foregoing slight enumeration is 
sullicient for my present purpose. 

In what I have hitherto said of Descartes, I have taken no notice of his metaphy- 


Miglit it not be employed, at leaat bs an argunientvim ad homincm against Mr Hume and others, 
who, admitting thin part of the Cartesian system, seem nevertheless to have a secret leaning to tlte sclieme of 
inatorialism ? Mr Hume has somewhere spoken of tfiat Hide agitation of the bram we call thoughL If it he uii- 
pliilosopliicul to confound our senftalmut of colour, of heat, and of cold, with such qualities of extension, figure, 
and solidity, is it not, if possible, still more so, to confound ivitli these qualities the phenomena of thought, of vo- 
lition, and of moral emotion? 

It is not unworthy of notice, that, in spite of his own logical rules, Descartes sometimes seems inKensibly 
to adopt, on this subject, the common ideas and feelings of mankind. Several instances of this occur in Lis trea- 
tise on the Passions, where he offers vai'ious conjectures concerning the uses to which they are subservient. Tiu* 
following sentence is more peculiarly remarkable ; ** Mibi persuadere nequeo, natnnun indedisse hominibus iil- 
(uiii affectum qui semper vitiosus sit, nullumque usum bonum et laudabile haheat.'* Art. clxxv. 

This hypotlipsis never gained much ground in England ; and yet a late writer of distinguished eminence 
in sotfUi branches of science, has plainly intimated that, in his opinion, the balance of probabilities inclined in its 
favour. I omit mentioning other animals hero,” says Mr Kirw^an in bis MeUtphyisical Essays^ atf it is at least 
doubtful whetlur they are not mere automatons.'* Met. Essays^ p. 41. Loud. 1809. 

^ 1 have added the clause in Italics^ because, in Descartes' reasonings on this question, there is no inconsidei- 
uble portion of most important truth, debased by a large and manifest alloy of error. 

^ To this paradox may be traced many of the conclusions of the author, both on physical and on metaphysi- 
cal subjects. One of the most characteristical features, indeed, of his genius, is the mathematical concatenation 
of his opinions, even on questions which, at first sight, seem the most remote from each other ; a circumstam'e 
which, when combiin;d with the extraordinaiy peiapicuity of his style, completely accounts for the strong hold 
his pbilosopliy look of every mind, thoroughly initiated, at an early period of life, in its principles and doctrines. 
In consequence o. conceiving the essence of matter to consist in extension, lie was necessarily obliged to main- 
tain the doctrine of a universal pUrnum ; upon which doctrine the theory of the vortices came to be grafted by a very 
sln»rl and easy process. I'lie same idea forced him, at the very outset of his Metaphysical Meditations^ to assert, 
much more dogmatically than his premises seem to warrant, the non^xtension of Mind ; and led him on many 
occasions to blend, very illogically, this comjtaraticefy disputable dogma, with the facts he has to state concern- 
ing the mental phenomena. 

' Sec Note N. 
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sico.pbysiological theories relative to the connection between soul and body. Of 
these theories, however, groundless and puerile as they are, it is necessary for me., 
before I proceed farther, to say a few words, on account of their extensive and last- 
ing influence on the subsequent history of the science of Mind, not only upon the 
Continent, but in our own Island. 

The hypothesis of Descartes, which assigns to the soul for its principal seat the 
jnneal gland or conarion, is known to every one who has perused the Ahna of Prior. 
It is not, perhaps, equally known, that the circumstance which determined him to 
fix on this particular spot, was the very plausible consideration, that, among the dif- 
ferent parts of the brain, this was the only one he could find, which, being single 
and central, was fitted for the habitation of a being, of which he conceived unity and 
indivisibility to be essential and obvious attributes '. In what manner the animal 
spirits, by their motions forwards and backwards in the nervous tubes, keep up the 
communication between this gland and the different parts of the body, so as to pro- 
duce the phenomena of perception, memory, imagination, and muscular motion, he 
has attempted particularly to explain ; describing the processes by which these va- 
rious effects are accomplished, with as decisive a tone of authority, as if he had been 
demonstrating experimentally the circulation of the hlood. How curious to meet 
with such speculations in the works of the same philosopher, who had so clearly per- 
ceived the necessity, in studying the laws of Mind, of abstracting entirely from the 
analogies of Matter ; and who, at the outset of his inquiries, had carried his scepti- 
cism so far, as to require a proof even of the existence of his own body ! To those, 
however, who reflect with attentiop on the method adopted by Descartes, this incon- 
sistency will not appear so inexplicable as at first sight may he imagined •, inasmuch 
as the same scepticism •w’hich led him to suspend his faith in his intellectual faculties 
till he had once proved to his satisfaction, from the necessary veracity of God, tha: 
these faculties were to be regarded as the divine oracles, prepared him, in all the 
subsequent steps of his progress, to listen to the suggestions of his own fallible judg- 
ment, with more than common credulity and confidence. 

The ideas of Descartes, respecting the communication between soul and body, are 
now so universally rejected, that I should not have alluded to them here, had it not 
been for their manifest influence in producing, at the distance of a century, the ri- 
val hypothesis of Dr Hartley. 'Die first traces of this hypothesis occur in some 
ijucries of Sir Isaac Newton, which he was probably induced to propose, less from 
the conviction of his own mind, than from a wish to turn the attention of philosophers 
to an examination of tlie correspondent part of the Cartesian system. Not that I 


' Sec in particulsr, the Treatise de Tasaiotubut, Art. 31, 33. See also Note O. 
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would be understood to deny that this great man seems, on more than one occinsiou, 
to have been so far misled by the example of his predecessor, as to indulge himself 
in speculating on questions altogether unsusceptible of solution. In the present in- 
stance, however, there cannot, I apprehend, be a doubt, tliat it was the application 
made by Descartes of the old theory of animal spirits, to explain the mental pheno- 
mena, which led Newton into that train of thinking which served as the groundwork 
of Hartley's Theory of Vibrations 

It would be useless to dwell longer on the reveries of a philosopher, much better 
known to the learned of the present age by the boldness of his exploded errors, than 
by the profound and important truths contained in his works. At the period when 
he appeared, it may perhaps be questioned. Whether the truths which he taught, or 


' The physiological theory of Descartes, concerning tlio connection itetween soul and body, was atloptcd, to 
getlier with some of his sounder opinions, by a contemporary English pliiiosopher, Mr Smith of Cambridge, whoitt 
I liad occasion to mention in a former note ; and that, for some time after the beginning of the eighteenth cen- 
tury, it continued to afford one of the chief subjects of controrersy between the two English univei’sitles, tin* 
Zt/wr/ of Prior affords incontestable evidence. I'rom the same ]>oom it appears, how much the reveries of Dt»s- 
cartes about the scat oftlicaoul^ contributed to wean Urn wiU of Cambritlge from their former attachment to vlie 
still more incomprehensible pneumutology of the schoolmen. 

Here Matthew said, 

Alma in vei*se. in prose the mind 
By Aristotle's pen defin'd, 

'rhroughoiit the Imdy squat or' tally 
Is, bona Jidc^ all in all, 

And yet, slap-dash, is all again 
111 every sinew, nerve, and vein ; 

Runs here and there like Hamlet's Ghost, 

While everywhere she rules the roast. 

This system, llidiard, we are told, 

I'lie men of C>xford firmly hold ; 

The Cambridge wits, you know, deny 
With ipm dixU to comply. 

They say, (for in good truth they speak 
With small respect of that old Greek; 

That, putting all his words together, 

*Tis three blue beans in one blue bladder. 

Alma they strenuously maintain, 

Sits cock-horse on her throne the brain. 

And from that seat of thought dispenses 
Her sovereign pleasure to the senses, Stc, &c. 

Tlie whole poem, from beginning to end, is one continued piece of ridicule upon the various hypotheses ot 
physiologists concerning the nature of the commiiiucution between soul and body. The amusing contrast be- 
tween the solemn absurdity of these disputes, and the light pleasantry of the excursions to which they lead the 
fancy of the poet, constitutes the principal chaitn of this performance; by far the most original and chararteriK- 
tiwal of all Prior’s Works. 
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the errors into which he fell, were most instructive to the world. The controversies 
provoked by the latter had certainly a more immediate and palpable effect in awa 
kening a general spirit of free inquiry. To this consideration may be added an in- 
genious and not altogether unsound remark of D’Alembert, that “ when absurd opi- 
nions are become inveterate, it is sometimes necessary to replace them by other er- 
rors, if nothing better can be done. Such (he continues) are the uncertainty and 
the vanity of the human mind, that it has always need of an opinion on which it 
may lean ; it is a child to whom a play-thing must occasionally be presented in or- 
der to get out of its hands a mischievous weapon ; the play* thing will Monn he aban- 
doned, when the light of reason begins to dawm '. 

Among the opponents of Descartes, Gassendi was one of the earliest, and by far 
the most formidable. No two philosophers were ever more strongly contrasted, both 
in point of talents and of temper ; the former as far superior to the latter in origi- 
nality of genius — in powers of concentrated attention to the phenomena of the inter- 
nal world— in classical taste — in moral sensibility, and in all the rarer gifts of the 
mind ; as he fell short of him in erudition — in industry as a book-maker — ^in the just- 
ness of his logical views, so far as the phenomena of the material universe are con- 
cerned — and, in general, in those literary qualities and attainments, of which the 
bulk of mankind either are, or think themselves best qualified to form an estimate. 
The reputation of Gassendi, accordingly, seems to h.ave been at its height in his own 
lifetime that of Descartes made but little progress, till a considerable time after his 
death. 

The comparative justness of Gassendi’s views in natural philosophy may be part- 
ly, perhaps chiefly, ascribed to his diligent study of Bacon’s works ; which Descartes 
(if he ever read them), has nowhere alluded to in his writings. This extraordinary 
circumstance in the character of Descartes, is the more unaccountable, that not only 
Gassendi, but some of his other correspondents, repeatedly speak of Bacon in terms 
which one should think could scarcely have failed to induce him to satisfy his own 
mind whether their encomiums were well or ill founded. One of these, while he 
contents himself, from very obvious feelings of delicacy, with mentioning the Chan- 
cellor of England, as the person who, b^re the time qf Descartes, had entertained 
the justest notions about the method of prosecuting physical inquiries, takes occa- 
sion, in the same letter, to present him, in the form of a friendly admonition from 
himself, with the following admirable summary of the instauratio magna, “ To all 


‘ See Note P. 
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this it must be added, that no architect, however skilful, can raise an edifice, unless 
he be provided with proper materials. In like manner, your method^ supposing it to 
be perfect, can never advance you a single step in the explanation of natural causes, 
unless you are in possession of the facts necessary for determining their effects. 
They who, without stirring from their libraries, attempt to discourse concerning the 
works of nature, may indeed tell us what sort of world they would have made, if God 
had committed that task to their ingenuity ; but, without a wisdom truly divine, it 
is impossible for them to form an idea of the universe, at all approaching to that in 
the mind of its Preator. And, although your method promises every thing that can 
be expected from human genius, it does not, Llicicfuic, lay uuy daim to the art of 
divination ; but only boasts of deducing from the assumed data^ all the truths which 
follow from them as legitimate consequences } whicli data can, in physics, be nothing 
else but principles previously established by experiment In Gassendi’s contro- 
versies with Descartes, the name of Bacon seems to be studiously introduced on va- 
rious occasions, in a manner still better calculated to excite the curiosity of his anta- 
gonist ; and in his historical review of logical systems, the herokal attempt ’which gave 
birth to the Novum Organon is made the subject of a separate chapter, immediately 
preceding that which relates to the Metaphysical Meditations of Descartes. 

The partiality of Gassendi for the Epicurean physics, if not originally imbibed 
from Bacon, must have been powerfully encouraged by the favourable terms in which 
he always mentions the Atomic or Corpuscular theory. In its conformity to that 
luminous simplicity which every where characterizes the operations of nature, this 
theory certainly possesses a decided superiority over all the other conjectures of the 
ancient philosophers concerning the material universe ; and it reflects no small Jm- 
ncur on the sagacity both of Bacon and of Gassendi, to have perceived so clearly 
the strong analogical presumption which this conformity afforded in its favour, prior 
to the unexpected lustre thrown upon it by the researches of the Newtonian school. 
With all his admiration, however, of the Epicurean physics. Bacon nowhere shews 
the slightest leaning tow'ards the metaphysical or ethical doctrines of the same sect ; 
but, on the contrary, considered (and I apprehend, rightly considered) the atomic 
theory as incomparably more hostile to atheism, than the hypothesis of four mutable 
elements, and of one immutable fifth essence. In this last opinion, there is every 
reason to believe that Gassendi fully concurred j more especially, as he was a zeal- 
ous advocate for the investigation o? Jinal causes, even in inquiries strictly physical. 
At the same time, it cannot be denied, that, on many questions, both of Metaphy- 


Sec the first Epistle to Descartes, prefixed to bis Trmtise on the Passionx. Amstel. 1664. 
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sics and of Ethics, this very learned theologian (one of the most orthodox, projiiss. 
edly, of whom the Catholic church has to boast), carried his veneration for the au- 
thority of Epicurus to a degree bordering on weakness and servility ; and although, 
on such occasions, he is at the utmost pains to guard his readers against the danger- 
ous conclusions commonly ascribed to his master, he has nevertheless retained more 
than enough of his system to give a plausible colour to a very general suspicion, that 
he secretly adopted more of it than he chose to avow. 

As Gassendi’s attachment to the physical doctrines of Epicurus, predisposed him 
to give an easier reception than he might otherwise have done to his opinions in 
Metaphysics and in Ethics, so his unqualified contempt for the hypothesis of tiic 
Vortices seems to have created in his mind an undue prejudice against the specu- 
lations of Descartes on all other subjects. His objections to the argument by whicii 
Descartes has so triumphantly established the distinction between Mind and Mat- 
ter, as separate and heterogeneous objects of human knowledge, must now appear, 
to every person capable of forming a judgment upon the question, altogether frivo- 
lous and puerile j amounting to nothing more than this, that all our knowledge is 
received by the channel of the external senses, — insomuch, that there is not a single 
object of the understanding which may not be ultimately analyzed into sensible 
images ; and, of consequence, that when Descartes proposed to abstract from these 
images in studying the mind, he rejected the only materials out of which it is pos- 
sible for our faculties to rear any superstructure. The sum of the whole matter is 
(to use his own language), that “ there is no real distinction between imaginatio/i 
and intellection ; meaning, by the former of these words, the power whicli the mind 
possesses of representing to itself the material objects and qualities it has previously* 
perceived. It is evident, that this conclusion coincides exactly with the tenets in- 
culcated in England at the same period by his friend Hobbes *, as well as with those 
revived at a later period by Diderot, Horne Tooke, and many other writers, both 
French and English, who, while they w'cre only repeating the exploded dogmas ol‘ 
Epicurus, fancied they were pursuing, with miraculous success, the new path struck 
out by the genius of Locke. 

It is worthy of remark, that the argument employed by Gassendi against Dcs- 
cartes, is copied almost verbatim from his own version of the account given l)y Dio- 


’ Tlie affection of GaaRendi for Hobbes, and his esteem for his writings, are mentioned iii very strong terms 
by Sorbi^re. “ Thomas Hobbius Gassendo ebarissimus, cujus Ubellum De Cw'porv ])auciR ante obitum rnensi- 
bus accipiens, osculatus est, Rubjungeiis, moh quidern parvus est iste liber ^ 'verwn talus, id opinor, medulla scakt 
(Sorberii Pref, J Gassendi s admiration of Hobbes' Treatise De Cive, was equally warm ; as wo learn from n 
letter of his to Sorbioro, prefixed to that work. ^ 
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genes Laertius of the sources of our knowledge, according to the principles of the 
Epicurean philosophy ' ; — so very little is there of novelty in the consequences de- 
duced by modern materialists from the scholastic proposition, Ni/tii est in intellectu 
quod nonfuit prius in senstu The same doctrine is very concisely and explicitly stated 
in a maxim formerly quoted from Montaigne, that “ the senses are the beginning and 
end of all our knowledge a maxim which Montaigne learned from his oracle 
Raymond de Sebonde j— which, by the present race of French philosophers, is al- 
most universally supposed to be sanctioned by the authority of Locke j— and which, 
if* true, would at once cut up by the roots, not only all metaphysics, but all ethics, 
and all religion, both natural and revealed. It is accordingly witli this very maxim 
that Madame du Deffand (in a letter which rivals anything that the fancy of Moliere 
has conceived in his Femmes Savantes) assails Voltaire for his imbecility in attempt- 
ing a reply to an atheistical book then recently published. In justice to this cele- 
brated lady, I shall transcribe part of it in her own words, as a precious and authen- 
tic document of the philosophical tone affected by the higher orders in France, du- 
ring the reign of Louis XV. 

“ .I’entends parler d'une refutation d’un certain livre ( Systemc de la Nature. J Je 
voudrois I’avoir. Je m’en tiens a connoitre ce livre par vous. Toutes refutations de 
systdme doivent 6tre bonnes, surtout quaiid e’est vous qui les faitos. Mais, mon 
cher Voltaire, ne vous ennuyez-vous pas de tons les raisonnemens mdtaphysiques sur 
les matiiires inintelligibles. Peut-on donner des idres, m pcuUon en admettre d'autres 
que celles que nous redeems par nos se?is /"—.If the Senses be t/ie beginning and end 
of all our knowledge, the inference here pointed at is quite irresistible*. 

A learned and profound writer has lately complained of the injustice done by the 
present age to Gassendi ; in whose works, he asserts, may be found the whole of 
the doctrine commonly ascribed to Locke concerning the origin of our knowledge 


' Ompare Gaxmidi Opera, Toro. III. p. 300, 301 ; and Tom. V, p. 12. 

' Notwithstanding the evidence (acc-ording to my judgment) of this conclusion, I trust it win not be sup- 
posed that 1 impute the slightest bias in its favour to the generality «f those who have adopted the premises. 
If an author is to he held chargeable with aU the consequences logically deduciblo from bis o pi niimg, who caii 
hope to escape censure? And, in the pr^nt instance, how few are there among Montaigne’s at grinks, wlw 
have ever refleemd fur a moment on the real moaning and import of the proverbial m.vi., question ! ' 

^ “ Gassendi fui le premier auteur de la nouvelle philosopbie de I’esprit humaia; car il est terns de lui ren- 
dre, li cct 6gard, une justice qu’il n'a presque jamais obtenue de see propres compatriotes. 11 est trds «nr ili c i 
on .•ffet, qu’eu parlant de la nouvelle philosopbie de I'esprit humain nous disions toigouw, tajMlMopitedeloeJit 
ir Alembert et Condillac out autorisC cette expression, en rapportant I’un et I’autre i Locke ezclusivement. la* 
gloire de cette invention,” tic.6K.De Qermdo, Hitt. Cmp. de* Syetkm, Tome I. p. SOI ^ 
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The remark is certainly justi if restricted to Locke’s doctrine as interpreted bv the 
{I'reater part of phil&sophcrs on the Continent j but it is very wide of the truth, if 
applied to it as now explained and modified by the most intelligent of his disciples 
in this country. The main scope, indeed, of Gassendi’s argument against Descar- 
tes, is to materialize that class of our ideas which the Lockists as well as the Carte- 
sians consider as the exclusive objects of the power of refection ; and to shew tliiit 
these ideas are all ultimately resolvable into images or conceptions borrowed ii oin 
things external. It is not, therefore, what is sound and valuable in this part oi 
r.«cke’s system, but the errors grafted on it in the comments of some of his follow - 
ers, that can justly be said to have been borrowed from Gassendi. Nor has Gas- 
sendi the meiit of originality, even in these errors j for scarcely a remark on the 
subject occurs in his works, but what is copied from the accounts transmitted to i„s 
of the Epicurean metaphysics. 

Unfortunately for Descartes, while he so clearly perceived that the origin of those 
ideas which are the most interesting to human happiness, could not be traced to our 
external senses, he had the weakness, instead of stating this fundamental proposi- 
tion in plain and precise terms, to attempt an explanation of it by the extravagant 
hypothesis of innate ideas. This hypothesis gave Gassendi great advantages over 
him, in the management of their controversy ; while the subsequent adoption of 
Gassendi’s reasonings against it by Locke, has led to a very general but ill-founded 
belief, that the latter, as well as the former, rejected, along with the doctrine of innate 
ideas, the various important and well-ascertained truths combined with it in the Car- 
tesian system. 

The hypothetical language afterwards introduced by Leibnitz concerning the Ini- 
man soul (which he sometimes calls a livhtg mirror of the universe, and sometimes 
supposes to contain within itself the seeds of that knowledge which is gradually un- 
folded in the progressive exercise of its faculties), is another impotent attempt to ex- 
plain a mystery unfathomable by human reason. The same remark may be cxteinU 
ed to some of Plato’s reveries on this question, more particularly to his supposition, 
that those ideas which cannot be traced to any of our external senses, were actpii- 
red by the soul in its state of pre-existence. In all of these theories, as well as in 
that of Descartes, the cardinal truth is assumed as indisputable, that the Senses arc 
not the only sources of human knowledge ; nor is any thing wanting to render them 
correctly logical, but the statement of tliis truth as an ultimate fact (or at least as 
a fact hitherto unexplained) in our intellectual frame. 

It is very justly observed by Mr Hume, with respect to Sir Isaac Newton, tliat 
“ while he seemed to draw off the veil from some of the mysteries of nature, he 
showed, at the same time, the imperfections of the mechanical philosophy, and there- 
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by restored her ultimate secrets to that obscurity in which they ever did, and ever 
will remain When the justness of this remark shall be as universally acknow- 
lodged in the science of Mind as it now is in Natural Philosophy, we may reason- 
ably expect that an end will be put to those idle controversies which have so long 
diverted the attention of metaphysicians from the proper objects of their studies. 

The text of Scripture, prefixed by Dr Reid as a motto to his Inquiry, conveys, in 
a few words, the result of his own modest and truly philosophical speculations on the 
origin of our knowledge, and expresses this result in terms strictly analogous to those 
in which Newton speaks of the law of gravitation “ The inspiration of the Almighty 
hath given them understanding.” Let our researches concerning the developement 
of Mind, and the occasions on which its various notions are first formed, be carried 
back ever so far towards the commencement of its history, in this humble confession 
of human ignorance they must terminate at last. 

I have dwelt thus long on the writings of Gassendi, much less from my own idea 
of their merits, than out of respect to an author, in whose footsteps I./Ocke has fre- 
(piently condescended to tread. The epigrammatic encomium bestowed on him by 
Gibbon, who calls him “ le meilleur philosophe des litterateurs, et le meilleur litte- 
rateur dcs philosophes,” appears to me quite extravagant *. His learning, indeed, 
was at once vast and accurate ; and, as a philosopher, he is justly entitled to the 
pi'aise of being one of the first who entered thoroughly into the spirit of the Baconian 
logic. But his inventive powers, which were probably not of the highest order, 
s('em to have been cither dissipated amidst the multiplicity of his literary pursuits, 
or laid asleep by his indefatigable labours, as a Commentator and a Compiler. From 
a writer of this class, new lights were not to be expected in the study of the human 
Mind ; and accordingly, here he has done little or nothing, but to revive and to re- 
peat over the doctrines of the old Epicureans. His works amount to six large vo- 
lumes in folio ; but the substance of them might be compressed into a much smaller 
compass, without any diminution of their value. 

In one respect Gassendi had certainly a great advantage over his antagonist,— the 
good humour which never forsook him in the heat of a philosophical argument. The 
comparative indifference with which he regarded most of the points at issue between 
them, was perhaps the chief cause of that command of temper so uniformly displayed 


Hktonj of Great Britain, chap* Ixxi, 
R'tsai sur I' Etude dc la Lilleraiure. 
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in all his controversies, and so remarkably contrasted with the constitutional irrita- 
bility of Descartes. Even the faith of Gassendi in his own favourite master, Epicu- 
rus, does not seem to have been very strong or dogmatical, if it be true that he was 
accustomed to allege, as the chief ground of his preferring the Epicurean physics to 
the theory of the Vortices, “ that chimera for chimera, he could not help feeling 
some partiality for that which was two thousand years older than the other 

About twenty years after the death of Gassendi (who did not long survive Des- 
cartes), Malebranche entered upon his philosophical career. The earlier part of his 
life had, by the advice of some of his preceptors, been devoted to the study of ec- 
clesiastical history, and of the learned languages ; for neither of which pursuits docs 
he seem to have felt that marked predilection which afforded any promise of I'uture 
eminence. At length, in the twenty-fifth year of his age, he accidentally met with 
Descartes’ Treatise on Man, which opened to him at once a new world, and awak- 
ened him to a consciousness of powers, till then unsuspected either by himself or by 
others. Eontenellc has given a lively picture of the enthusiastic ardour with w'hich 
Malebranche first read this performance ; and describes its eflects on his nervous 
system as sometimes so great, that he was forced to lay aside the book till the })al- 
])itation of his heart had subsided. 

It was only ten years after this occurrence when he published The Search ql'lci 
Truth ; a work which, whatever judgment may now be passed on its philosophical 
merits, will always form an interesting study to readers of taste, and a useful one to 
students of human nature, lew books can be mentioned, combining, in so great a 
degree, the utmost depth and abstraction of thought, with the most pleasing sallies 
of imagination and eloquence ; and none, where they who delight in the observa- 
tion of intellectual character may find more ample illustrations, both of the strength 
and weakness of the human understanding. It is a singular feature in the history 
of Malebranche, that, notwithstanding the poetical colouring which adds so much 
animation and grace to his style, he never coidd read, without disgust, a page of the 
finest verses «; and that, although Imagination was manifestly the predominant in- 
gredient in the composition of his own genius, the most elaborate passages in his 
works are those where he inveighs against this treacherous faculty, as the prolific 
parent of our most fatal delusions 


^ See Note U. 

» Bayle I ont«nelle.— D’Alembert. 

’ In ono of liiH ari^uraeuta on tliia head, Malebranche refers to the remarks previously made on tbo same sub- 
ject by an English pliilosoplicr, who, like himaeif, has more than once token occasion, while waraing Iiis readers 
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In addition to the errors, more or less incident to all men, from the unresisted 
sway of imagination during the infancy of reason, Malebranche had, in his own case, 
to struggle with all the prejudices connected with the peculiar dogmas of the Ro- 
man Catholic faith. Unfortunately, too, he every where discovers a strong disposi- 
tion to blend his theology and his metaj)hysics together ; availing himself of the one 
as an auxiliary to the other, wherever, in either science, his ingenuity fails him in 
establishing a favourite conclusion. To this cause is chiefly to be ascribed the little 
attention now paid to a writer formerly so universally admired, and, in point of fact, 
the indisputable author of some of the mo.st refined speculations claimed by the 
theorists of the eighteenth century. As for those mystical controversies about Grace 
with Anthony Arnauld, on which he wasted so much of his genius, they have long 
sunk into utter oblivion ; nor should 1 have here revived the recollection of them, 
were it not for the authentic record they furnish of the passive bondage in which, 
little more than a hundred years ago, two of the most powerful minds of that me- 
morable period were hold by a creed, renounced, at the Reformation, by all the Pro- 
testant countries of Europe ; and the fruitful source, wherever it has been retained, 
of other prejudices, not less to be lamented, of an opposite description'. 

When Malebranche touches on questions not po.sitive]y decided by the church, 
he exhibits a remarkable boldness and freedom of inquiry j setting at nought those 
human authorities which have so much w'eight wdth men of unenlightened erudi- 
tion ; and sturdily opposing his own reason to the most inveterate prejudices of his age. 


aguinst \ho undur iiiflupnct* of imagination over the judgment, to exemplify the houndIpRR fertility and originality 
of liis own. The following allusion of Dacons, quoted by Malebranche, is eminently apposite and happy : ** Om- 
nes perceptiones tain seiisus quam mentis sunt ex analogia hoininis, non ex analogia universi : Kstqiie intellectus 
}iuTna])u.s instar speculi inspquulis ad radios rerurn, qni suam naturam natura; rerum immiscet, eainque distorquet 
el inficit.” 

' Of this disposition to Mend theological dogmas with philosophical discussions, Malebranche was so little 
conscious in himself, that he lias seriously warned his readers against it, by quoting an aphorism of Bacon s, pe- 
culiarly applicable to his own writings : Ex divinoruin et humanorum niaMsana admixtioiie non solum educi- 
till' philoKOphia phantastica, sed etiam religio hn*retica. Itaque salutare adinodum est si mente sohria fidei tan- 
turn dentuT qna^ fiih-i Hunt.” In transcribing these words, it is amusing to observe, that Malebranche has slily 
suppressed the nanu of the author from whom they are hoiTOwed ; manifestly from an unwillingness to weaken 
their effect, by thf .■>u8pi<wous autliority of a philosopher not in communion wdtJi the Church of Uotne. Bcchervhe 
r/e la Li\. ii. chap, ix. 

Dr Beid, proceeding on the Bujijiosition iliat Malebranche was a Jesuit, has ascribed to the antipathy be- 
tw^ecn this order and the Jansenists, the w&mitli displayed on both sides, in his disputes with Arnauld (JUnmysi 
Oil the. Int, Pouvrs, p. 124*); but tlie fac:t is, that Malebranche belonged to the Congregation of the Oratory; 
a society hiutli more nearly allied tlie Jansenists than to tlie Jesuits ; and honourably distinguished, since its 
origin, by tlie moderation as well as lenining of its members* 
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11 is disbelief in the reality of sorcery, which, although cautiously expressed, seems to 
have been complete, affords a decisive proof of the soundness of his judgment, where 
he conceived himself to have any latitude in exercising it. The following sentences 
contain more good sense on the subject, than I recollect in any contemporary au- 
thor. 1 shall quote them, as well as the other passages I may afterwards extract 
from his writings, in his own words, to which it is seldom possible to do justice in 
an English version. 

“ Les hommes meme les plus sages se conduisent plutot par rimagination des au- 
tres, je veux dire par I’opinion et par la coutume, que par les regies de la raison. 
Ainsi dans les lieux ou I’on bride les sorciers, on nc voit autre chose, parce que dans 
les lieux ou Ton les condamne au feu, on croit veritablcmcnt qu’ils le sont, et cette 
croyance se fortifie par les discours qu’on cn tient. Quo Ton cesse de les punir, et 
qu’on les traite comme des fous, et Ton verra qu’avec le terns ils ne scront plus sor- 
ciers ; parce que ceux qui ne le sont que par imagination, qui font ccrlainement le 
plus grand nombre, deviendront coinine les autres hommes. 

“ C’est done avee raison quo plusicurs rarlcmens nc punissent point les sorciers : 
ils s’en trouve beauconp nioins dans les terres de leur ressort : Et I’envie, et la ma- 
lice des medians nc peuvent se servir de ce pretcxie pour accabler les innocens.” 

How strikingly has the sagacity of these anticipations and reflections been veri- 
fied, by the subsequent history of this popular superstition in our own country, and 
indeed in every other instance where the experiment ix'commended by Malebranclie 
has been tried ! Of this sagacity much must, no doubt, be ascribed to the native vi- 
gour of a mind struggling against and controlling early prejudices j but it must not 
be forgotten, that, notwithstanding his retired and monastic life, Malebranclie hail 
breathed the same air with the associates and friends of Descartes and of Gassendi ; 
and that no philosopher seems ever to have been more deeply impressed w'ith the 
truth of that golden maxim of Montaigne — “<,11 est bon dc frotter et limer notre 
cervelle centre cclle d’autrui.” 

Another feature in the intellectual character of Malebranclie, presenting an un- 
expected contrast to his powers of abstract meditation, is the attentivt and discri- 
minating eye with which he appears to have surveyed the habits and manners of the 
comparatively little circle around him ; and the delicate yet expressive touches with 
which he has marked and defined some of the nicest shades and varieties of genius 
To this branch of the Philosophy of Mind, not certainly the least important and in- 


* Sco, among other passages, RccL dc la VerUe, Liv, ii. chap. ix. 
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teresting, he Jias contributed a greater number of original remarks than Locke him- 
self since whose time, with the single exception of Helvetius, hardly any atten- 
tion has been paiil to it, either by French or English metaphysicians. The same 
practical knowledge of the human understanding, modified and diversified, as we 
(‘Very where see if, by education and external circumstances, is occasionally disco- 
vered by his very able antagonist Arnauld ; affording, in . both cases, a satisfactory 
l)roof, that the narrowest field of experience may disclose to a superior mind those 
l■c^fincd and comprehensive results, which common observers are forced to collect 
from an extensive and varied commerce with the world. 

In some of Malebranclie’s incidental strictures on men and manners, there is a 
lightness of style and fineness of tact, which one would scarcely have expected from 
the mystical divine, who believed that he saw all things in God. Who would suj)- 
pose that the following paragraph forms part of a profound argument on the inllu- 
ence of the external senses over the human intellect ? 

“ .Si, par cxenjplc, cclui qui parle s’f-nonce avec facilite, s’il garde une mesure 


' 111 one of Locke’s most noted remarks of this sort, he has keen anticipated hy Mulebranche, on whose clear yet 
concise Btatenient, he does not seem to have thrown tniicli new lifrht hy his very diflfusc and wordy ctmiineiilai y. 

If in liavin^ oiir ideas in the memory ready at hand, eoiiRists quickness of parts ; in this of havim^ them iin- 
confiwed, and being able nicely to distinguish one thing from another, where iheie is hut the least dilfeience, con- 
,si.st»», in a great measurf?, the (jxactne.ss of judgment and clearne-ss of reason, whicli is to he observed in one man 
ahoVe another. And hence, perhaps, may he given some reason of that common observation, that men who have 
:\ great deal of wit, ainl prompt niemories, have not always the clearest judgment, or tieepesl reasoru For M’it, 
lyintr most in the assemblage of ideas, and putting those together with quickness and variety, wiuTtin can he found 
any resemblanctj or cemgruity, therehy to make up pleasant pictures, and agreeable visions in the fancy ; Judg- 
inenl, on the contrary, lies quite on the other side, in separating carefully, one from another, ideas whtniti can 
ho found the ](*ast difference, thereby to avoid being misled by similitude, and by affinity to take one thing for 
anotlirr.” Es,say^ cSc. Ik ii. c. xi. (f 2. 

“ II y a done des esprits de deux sortes. Les uns remarqiiciit aisement les tUfTerfinres des clioses, et ce sont 
los hons e.sprits. J^es autrea imaginent et supposeiit de la resseinblance eiitr'elles, et ce sont les esprits superfi- 
4 iels.” Rath, dc ia Varitv, Liv. ii. Sttconde Particy chap. ix. 

At a still earlier period, ilacon had pointed out the same cardinal distinr-tion in the intellectual characters of 
individualH. 

“ Maximunil^et vriui radicalo discrinien ingeniorum, quoad philosophiam et scientias, illud est ; quod alia 
ingenia sint fortiorv, . t aptiorn ad iiotandas rerurn differentias ; alia, ad uotandas Veruni RimilitiidincH. liigenia 
enim constantia *'l acuta, figc»re contcmplationes, fit morari, et hnorere in oinni subtilitate difterentitirum pos- 
sunt. Ingenia autem snblimia, et discursivn, etiam tenuissimas et catholicas renim similitudines et cognos- 
cuni, et componuiit. Utrumqiie autem iugenium facile labitur in excessuiii, prensando aut gradus rerum, nut 
Miuhvas." 

ThtU Htnnii I heard loas of a hU/hvr motn! ! It is evifleut, that Bacon lias here seized, in its most general form, 
the very imjnn tant truth peiT4^ived 1>)* his two ingenious successors in particular cases. fVity which Locke con- 
trasts with /adf/m/tfj is only one of the various talents connected with what Bacon calls the diacursive genius ; 
and indeed, a talent very subordinate in dignit) to most of the othcis. 
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agreable dans ses periodes, s’il a I’air d’un honnfite homme et d’un homme d’esprit, 
si c’cst unc personne de qualite, s’il est suivi d’un grand train, s’il parle avec auto- 
rite et avec gravitc, si les autres I’ecoutent avec respect et in silence, s’il a quelque 
reputation, et quelque commerce avec les esprits du premier'ordre, enfiu, s’il cst as- 
sez heureux pour plaire, ou pour etrc estime, il aura raison dans toute ce qu’il avan- 
cera ; et il n’y aura pas jusqu’a son collet et h. ses manclicttes, qui ne prouvent quel- 
que chose i.” 

In his philosophical capacity, Malebranchc is to be considered in two jioints of 
view : 1. As a commentator on Descartes ; and, 2. As the author of some conclu- 
sions from the Cartesian principles, not perceived or not av'owed by his predeces- 
sors of the same school. 


’ I sIihII iinlulpe only in ono otlior eitalioii from MaU^hranclwi, wliicli 1 partly on ncroiint of 

riirious oxtract it contaiiiK from an Eiifrlish publication since forjrottoa in this country ; and jiartly as a proof 
that this leariUMl and pious fatlier was not altogether insiMisible to tin* ludicrous. 

Un illustre entro les Si^avans, qui a fondc des cliairos de (fcometrii* (*t d'ANtronoinie duiiH TUniv'ersitc 
d’Oxford ^ commence un livre, qu’il s‘est aviso de faire siir les liiiit preniien’s proposirions (rEiiclidc, par ces 
paroles : Cmtsiliunt meum eai, autHffjrcs, si virvs et xHiIetudo svjferrrint^ iwplicuredefiuitionvs^ pclit 'mtvSy rmmnu- 
lies sefftentiaSy et fKio priores projKmtioncs prifui lihri elemetdotum, enitcru post me vvmenlihus retinquere : et il 

10 finit par celles-ci ; Exsolvi ptr Dei (/ratiatiiy Dommi miditores^ prom issymyidjiravi /idem wm/n. erplirnvi pro 
modido wro defirdtionesy petithaeSy communes sentenfias, ct oi-to pnnres propositimies Eleme^dorum Eurlidis» Hk 
n/mis fes,ms ci/chs arfemquc. repano, Succedad in hoc miinus idii forlasse mar/is vcpcfo corpore et vividn mf/e'nio, 

11 ne fiuit pus line heure a un esprit mediocre, pour apprciidre par lui-iiienie. ou par le secours du plus petit geo* 

inolrie qu’il y ait, les definitions, demantlcH, axiomes, et les hiiit promiereK propositions d'EiicIide : et voici un 
auteur qui parle de cette entveprise, comnie de quehpie chose de fort grand, et de fori difficile. Il a peur que 
les forces Iiii manquent : aSV idres et vah'tudo sfffferiTint, 11 laisse a ses succcsseurs u pousser ces rlioses ; etc- 
tern post me reiiienfi/ms relim/mrCn 11 reinercie I)i(‘u de ce que, par une grace particuliere, il a execute ce qu’il 
avoit proniis : c.vsoivi jjcr Dei t/ratiam promissunty Uberari /idem mcamy eorpHcavi jiro mcKbdo meo, ? la 

quadrature du cercle ? la duplication du cube f Ce grande honiiue a explique pro nmlido suoy les definitions, 
les demandes, les axiomes, et les huit premiun’s propositions du prenjier livn* des Ehmens d’Kuclide. Peut- 
etre qu’entn? ceux qui lui succederoiit, il s’eii frouveia (pii auroiit plus de sanU'*, et plus do forc e que lui poui 
c'ontiiiuor ce bed ouvrage : Succedent in hoc munm alii fohtasse T-ci/cro cor^nweet virido inf/mio, Mais 
])ouv lui il est terns cpt’il se rpj)Ose ; hie tmnis fissus rpehs arfemquc nymuo" 

AftcM’ reading tin* above* passage*, it is impos.sible to av«>id reflecting, with satisfaction, on tlio effect wbicli the 
progri»sR of pbi1oso{diy has sini’c bad, in removing tlume obstacles to the acquisition of useful knowledge, which 
were create‘el by the ]>eibiiilic taste prevalent two centurie»s ago. What a contrast to a quarto^fcmineiitary on 
tlu^ definitions, postulates, axioms, and first eight projxisitions of Euclid s l irst Book, is presented by C’ondor- 
cet’s estimate of the time now HufficitMit to conduct a student to the highest, lirancbes of matbemutics ! “ Dans 
le siecle elennier, il suffisoit de quelejues anni’es d etude pour savoir tout ce qu’Archimede ct IJippnrquc avoient 
pii connoitre ; e*t aujemrefbui deux anuses de I’ciiseigneinent d’un professcur vont au dela do ce que savoient 
L«»il>iiitz ou Newton. ” { Sur Vlnstruction PuhliqvcJ In this particular scienc e, 1 am aware that much is to 

lici ascrihc’d to the suhsequemt invention of new and more general methods; hut, 1 apprehend, not a* little also to 
the improvements gradually suggested by experience, in what Bacon calls the h'aditive part of logic. 

> Sir Henry Snvile. The work here referred to i8a4to voluino, entitled, Prelectumes nti. in iVtnct/ntivi HUmentonim SucOdity 
Oionice hiihitee, uiuio 1620. 
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1. I have already taken notice of Malebranclie’s comments on the Cartesian doc* 
trine concerning the sensible, or, as tlicy are now more commonly called, the secon- 
dary/ qualities of matter. The same fulness and happiness of illustration are every 
where else to he found in his elucidations of his master’s system j to the popularity 
of which he certainly contributed greatly by the liveliness of his fancy, and the 
charms of his composition. Even in this part of his writings, he always preserves 
the air of an original thinker ; and, while pursuing the same patli with Descartes, 
seems rather to have accidentally struck into it from his own casual choice, than to 
have selected it out of any deference for the judgment of another. Perhaps it may be 
doubted, if it is not on such occasions that the inventive powers of his genius, by 
being somewhat restrained and guided in their aim, are most vigorously and most 
usefully displayed. 

In confirmation of this last remark, I shall oidy mcjition, by way of examples, his 
comments on the (.artesian theory of Vision, — more especially on that part of it which 
relates to onr experimental estimates of the distances and magnitudes ol‘ objects ; 
and liis admirable illustration of the errors to which we are liable from the illu- 
sions of sense, of imagination, and of the passions. In his physiological reveries on 
the union of soul and body, he wanders, like his master, in tlie dark, from the total 
want of iiicts as a foundation for his reasonings ; but even here his genius has had 
no inconsiderable influence on the inquiries of later writeis. The fundamental prin- 
ciple of Hartley is most explicitly stated in 7'he Search after Truth ' j as well as a 
hypothesis concerning the nature of habits, which, rash and unwarranted as it must 
now appear to every novice in science, was not thought unworthy of adoption in 
The Essay on Human Understanding *• 


^ “ ToiitPH nos percejitioiw bont attarlices aiix diifcrons clianf^eimjns qui amvunt dans lea fibres dr 

la partie pi-iiiripale du cervcaii dans Jaquello Tame reside plus purticuliereineiit." ( livch. de la Vir'Uc, Liv, ii. 
( bap. V.) TliK.se chamje-s 'm liie fibres of tbe brain are commonly called bj Malebrnnche tbrnnkmens ; — a word 
whicli is freqiienlly rende»^.*d by bis old English transbaor (Taylor) vihretious, “ La seconde chose,” says Ma- 
lebrancdio, “ (pii se ti ouve dans chacune des sciiealious, est l^ibrandinimt des fibres de nos nerfs, qui se toni- 
inimique jus^jjau c«TV!.au thus translated by Taylor: “ I’he second thing that occurs in every sensation is th(» 
vibration of the of onr nerves, which is cominuiiicated to the brain.” (Liv. i. chap, xii.) Nor was tlie 

ilieory of (mof'itHvfu overlooKed by Malebranche. See, in particular, llie third chapter of his second book, en- 
titled, De la liaison muturlk dcs ideas da 1' esprit, vi des traces du carrean ; at de la liaison muluclk des traces aver 
ks traces, el ucs idees avec ks ideas, 

Mids afin de suivre iiotre explication, il faut remarquer que les osprits lie Irouvent pas toujours les 
cbcinins, par ou ils doiveiit passer, assez ouverts et assez Jibres : et que cela fait qui nous avoiis de la ditficulu* 
a leinucv. par exernple, h^s doigts avec la viiesse. qui est iiecessaire jiour jouer des instrumens de miisique, ou 
les must les tjol servent ala pronunciation, pour prononcer les mots dune laiiguo etrangere: Mais que peu- 
a-peu ks i sprits auimaum pur kuremrs continual (nivrmt et applanissetU ccs cheniius, en suite qu'avec le teins 
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2. Among the opinions which chiefly characterise the system of Malebranchc, the 
leading one is, that the causes wliich it is the aim of philosophy to investigate are 
only occasional causes ; and that tlic Deity is hinfself tlie efficient and the immediate 
cause of every effect in the universe From this single principle, the greater part of 
his distinguishing doctrines may be easily deduced, as obvious corollaries. * 

That we are completely ignorant of the manner in which physical causes and (ffiects 
are connected, and that all our knowledge concerning them amounts merely to a 
})erccption of constant conjunction, had been before remarked by Hobbes, and more 
fully shown by Glanville in hiSiScep^w Scienti/ica. Malebranche, however, has treat- 
ed the same argument much more profoundly and ably than any of his predecessors, 
and has, indeed, anticipated Hume in some of the most ingenious reasonings con- 
tained in his Essay on Necessary Co7in£.rion. From these data, it was not unnatural 
for his pious mind to conclude, that what arc commonly called second causes have 
no existence ; and that the Divine power, incessantly and universally exerted, is, in 
truth, the connecting link of all the phenomena of nature. It is obvious, that, in 
this conclusion, he went farther than his premises warranted ; for, although no ne- 
cessary connections among physical events can be traced by our faculties, it does not 
therefore follow that such connections are impossible. The only sound inference 
was, that the laws of nature are to be discovered, not, as the ancients supposed, by 
a priori reasonings from causes to eflects, but by experience and observation. It is 
but justice to Malebranchc to own, that he was one of the first who placed in a just 
and strong light this fundamental principle of the inductive logic. 

On the other hand, the objections to the theory of occasional causes, chiefly in- 
sisted on by Malebranche’s opponents, were far from satisfactory, lly some it was 
alleged, that it ascribed every event to a miraculous interposition of the Deity ; as 
if this objection were not directly met by the general and constant /(Orajs everywhere 
manifested to our senses,— in a departure from which laws, the very essence of a 


ils ii'y irouv(MU plufi de resistance. Car r’est dans cetle facilite qiie les psprits animaux ont de j^ser dans los 
inendires tip n6tre corps, qiie consistent les Iiabiliides.’' 7?cr//. de la J cniny Liv. ii. chap. v. 

“ Habits sGcni to be but trains of motion in the animal spirits, which, once set a-goin[^, continue in the samp 
Steps they have been used to, which, hy often trerniintj, arc worn into a smooth path'* Locke, Book ii. chap, 
xxxiii. § 6. 

^ Afin qu'on ne puisse plus douter de la faussete 4)0 cettc miserable philosophic, 11 cst npccssairc de prouver 
qu il n’y a qu’un vrai Dieu, ])arce qu’il n y a quhine vraic cause ; quo la nature ou la force de chaquo chose ii’est 
quo la voloute de Dieu : que toutes les causos naturelles ne sont point dos vtTitables causes, mais seulement des 
causes occasionelles.” la J'critv, Livro vi. 2de Parti©, chap, iti. 
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miracle consists. Nor was it more to the purpose to contend, that the beauty and 
jjcrfbction of tlie universe were degraded by excluding the idea of mechanism ; the 
whole of this argument turning, as'is manifest, upon an application to Omnipotence 
of ideas borrowed from the limited sphere of human power*. As to the study of 
natural ^liilosopliy, it is jilainly not at all affected by the hypothesis in question j as 
the investigation and generalization of the laws of nature, which are its only proper 
objects, present exactly the same field to our curiosity, whether we suppose these 
laws to be the immediate effects of the Divine agency, or the effects of second causes, 
jilaced beyond the reach of our faculties *. 

Such, however, were the chief reasonings opposed to Malebranche by Leibnitz, 
ill order to prepare the way for the system of Pre-established Harmony ; a system 
more nearly alied to that of occasional causes than its author seems to have suspect- 
ed, and encumbered with every solid difficulty connected with the other. 

I'Vom the theory of occasional causes, it is easy to trace tlie process which led 
Malebranche to conclude, that we see all things in God. The same arguments which 
i:onvinced him, that the Deity carries into execution every volition of the mind, in 
the movements of the body, could not fail to suggest, as a farther consequence, that 
every perception of the mind is the immediate effect of the divine illumination. As 
to the manner in which this illumination is accomplished, the extraordinary hypo- 
thesis adopted by Malebranche was forced upon him, by the opinion then universally 
held, that the immediate objects of our perceptions are not things external, but their 


‘ This objection, frivolous as it is, was strongly urged by Mr Hoyle ( luquinj into the Vulgar Jiha murerviug 
Xitiure J, and lias been co]iied from liiin by Mr Iluine, Lor«l Karnes, and many other writers. Mr Hume's words 
are these : “ It argues more wisdom to contrive at firat the fabric of the world witJi such perfect foresight, ibal, of 
itself, and by its proper operation, it may serve all the puqmses of provuhuus', lliaii it the groat Creator were obli- 
ged every moment to adjust its parts, and animate by his breath all the wheels of that stupendous machine. ’ 
f Esnug on the Idea rfnrccsMiri/ ronruxtmn.) An observation somewhat siiniUu- occurs in the Treatise De Mun- 
ifn, commonly ascribed to Aristotle. 

- In speaking of the thc<;:^ otoccasimud causes. Mi Hume has committed a historical mistake, which it may 
be proper to rectify. “ Malebranche,” he olwerves, “ and other Cartesians, made the doctrine of the universal and 
sole eflicacy of the. Deity, the foundation of all their philosophy. It tmd, lurwever, no authority in Englurul. 
Locke, Clarke, and ( id worth, never so much as take notice of it, but suppose all along that matter has a real, 
though subordinate uuil derived power.” Humes Essays, Vol. II. p. 475. Edit, of 1784. 

Me Jluiiie was probably le.d to connect, in tins last sentence, the name of Clarke with those of I.ajcke and Cud- 
worth, by taking for granted tliut his metajiliysical opinions agreed exactly with those commonly ascribed to Sir 
Isaac Newton. In fact, on tlie point now in question, Ids creed was the same with that of Malebranche. The 
following sentence is very nearly a translation of a passage already quoted from the latter. “ The course of na- 
ture, truly and properly speaking, is nothing but the will of God producing certun effects in a continued, regu- 
lar, coustuut, and uniform manner.’ Clwke's Works, Vol. 11. p. G98. Fol. £d. 
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ideas or images. The only possible expedient for reconciling these two articles of 
liis creed, was to transfer the seat of our ideas from our own minds to that of the 
Creator *. 

In this theory of Malebranche, there is undoubtedly, as Bayle has remarked % an 
approach to some speculations of the latter Platonists ; but there is a much closer 
coincidence between it and the s)rstem of those Hindoo philosophers, who (accord- 
ing to Sir William Jones) “ believed that the whole creation was rather an energi/ 
than a voerk by which the Infinite Mind, who is present at all times, and in all 
places, exhibits to his creatures a set of perceptions, like a wonderful picture, or piece 
of music, always varied, yet always uniform 

In some of Malebranche’s reasonings upon this subject, he has struck into the 
same train of thought which was afterwards pursued by Berkeley (an author to whom 
he bore a very strong resemblance in some of the most characteristicai features of 
iiis genius)'; and, had he not been restrained by religious scruples, he would, in all 
probability, have asserted, not less confidently than his successor, that the existence 
of matter was demonstrably inconsistent with the principles then universally admit- 
ted by philosophers. But this conclusion Malebranche rejects, as not reconcileable 
with the words of Scripture, that “ in the beginning God created the heavens and 
the earth.” ” La fbi m’apprcnd que Dieu a cree Ic ciel et la terre. Elle m’apprend 
que I’Kcriturc est un livre divin. Et ce livre ou son apparence me dit nettement et 
positivement, qu’il y a mille et mille creatures. Done voila toutes mes apparenccs 
changecs en realites. II y a des corps ; ccia est demontre cn toute rigucur la foy 
supposcc 

In reflecting on the repeated reproduction of these, and other ancient paradoxes, 
by modern authors, whom it would be highly unjust to accuse of plagiarism ; — still 
more, in reflecting on the affinity of some of our most refined theories to the popu- 
lar belief in a remote quarter of the globe, one is almost tempted to suppose, that 


‘ Wfi are indebted to La Haq>e for the preservation of an epigrammatic line f'mi vers firri pUtisanl, as he juRtly 
calls it) on this celebrated hypothesis ; “ Ltii, qui voit tout en JJieUy ny voit4l pan quil est fan ? — (''ctoit au 
iiiuins/' La Harpe adds, un fou qui avoit beaucoup d'esprit.'* 

^ See his Dictionary, article Amdius, 

’’ Introduction to a Translation of some Hindoo verses. 

^ Entretkns sur la Metaphydqm^ p. 207, 

The celebrated dmd}t of Descartes coiiceming all truths but the existence of his own mindt (it cannot be too 
often repeated), was the real source, not only of the Inconsistency of Malebranche on this head, but of tlie chief 
metaphysical puzzles afterwards startod by Berkeley and Hume* The illogical transition by which he attempted 
to ])aB8 from this first principle to other truths, was early remarked by some of his own followers, who w'cre ac- 
cordingly led to conclude, that no man can have full assumuce of any thing but of bis own individual oxisrcuice. 
If the fimdauioiital <loubt of Descartes he admitted as reasonable, tlie conclusion of these philosophers (who were 
distinguished by the name of Egoists). ^ is unavoidable. 

DISS. I. TART I. Q 
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human itivcntion is limited, like a barrel-organ, to a specidc number of tunes. But 
is it not a fairer inference, tiiat the province of pure Imagination, unbounded as it 
may at first appear, is narrow, when compared with the regions opened by truth and 
nature to our powers of observation and reasoning ' ? Prior to the time of Bacon, the 
])hysical systems of the learned performed their periodical revolutions in orbits as 
small as the metaphysical hypotheses of their successors ; and yet, who would now 
set any bounds to our curiosity in the study of the material universe ? Is it reason- 
able to think, that the phenomena of the intellectual world are less various, or less 
marked with the signatures of Divine wisdom ? 

It forms an interesting circumstance in the history of the two memorable persons 
who have suggested these remarks, that they had once, and only once, the pleasure 
of a short interview. “ The conversation,” we are told, “ turned on the non-exis- 
tence of matter. Malebranche, who had an inflammation in his lungs, and whom 
Berkeley found preparing a medicine in his cell, and cooking it in a small pipkin, ex- 
erted his voice so violently in the heat of their dispute, that he increased his disor- 
der, which carried him off a few days after It is impossible not to regret, that 
of this interview there is no other record j — or rather, that Berkeley had not made 
it the grotindwork of one of his owm dialogues. Fine as his imagination was, it 
could scarcely have added to the picturesque effect of the real scene ®. 


' The limited number of fubles, of humorous tales, and even of jests, which, it should seem, are in circulation 
ovt-r the face of the globe, might perhaps be alleged aa an additional coufirination of this idea. 

* Biog. Brit. Vol. II. p. 251. 

•' This interview happened in 1715, when Berkeley wna in the thirty-first, and Malebranche in the seventy- 
seventli year of his age. What a change in the state of the philosophical world (whether for the bettor or wor.->e 
is a different question) has taken place in the course of the intervening century ! 

Dr Warburton, who, even when he thinks the most unsoundly, always possesses the rare merit of thinking for 
liiinself, is one of the very few English authors who have spoken of Malebnuicbc with the respect duo to his ex- 
traordinary talents. “ All you say of Malebranche,” be observes in a letter to Dr Hurd, “ is strictly true ; be 
is an admirable writer. Tberc is something very diiferent in the fortune of Malebranche and l.ocke. When Ma- 
lebranche first appeared, it was with a general applause and admiration ; when Locke first published his Essag, 
he had hardly a single approver. Now Locke is universal, and Malebranche sunk into obscurity. All this may 
lie easily accounted for. The intrinsic ifierit of either was out of the question. But Malebranche supported his 
first appearance on u philosopiiy in the highest vogue ; that philosophy has been overturned by the Newtonian, 
and Malebranche has fallen with bis master. It was to no purpose to tell the world, that Malebranche could 
stand without him. The public never examines so narrowly. Not but tliat there was anotiier cause sufficiont 
to do the business ; and tliat is, his debasing bis noble work with his system of seeing all things in God. When 
this happens to a great author, one half of his readers out of folly, the other out of malice, dwell only on the un- 
sound part, and forget the other, or use all tlieir arts to have it forgotten. 

“ But the sage Locke supported himself by no system on the one hand ; nor, on the other, did he dishonour 
lilmseif by any whimsies. The conse<iuence of which was, that, neither following the fashion, nor striking the 
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Anthony Arnauld, whom I have already mentioned as one of the theological an- 
tagonists of Malebranchci is also entitled to a distinguished rank among tlie French 
philosophers of this period. In his book on true and false ideas, written in opposi- 
tion to Malebranche’s scheme of our seeing all things in God, he is acknowledged 
by Dr Reid to have struck the first mortal blow at the ideal theory ; and to have ap- 
proximated very nearly to his own refutation of this ancient and inveterate preju- 
dice A step so important would, of itself, be sufficient to. establish his claim to a 
place in literary history ; but what chiefly induces me again to bring forward hi.s 
name, is the reputation he has so justly acquired by his treatise, entitled. The Art of 
Thinking * ; a treatise written by Arnauld, in conjunction with his friend Nicole, 
and of which (considering the time when it appeared) it is hardly possible to esti- 
mate the merits too highly. No publication, certainly, prior to Locke’s Essay, can 
be named, containing so much good sense, and so little nonsense on the science of 
lx)gic i and very few have since appeared on the same subject, which can be justly 
preferred to it, in point of practical utility. If the author had lived in the present 
age, or had been less fettered by a prudent regard to existing prejudices, the tech- 
nical part would probably have been reduced within a still narrower compass } but 
even there, he has contrived to substitute for the puerile and contemptible examples 
of common logicians, several interesting illustrations from the physical discoveries of 
his immediate predecessors ; and has indulged himself in sonic short excursions, 
wdiich excite a lively regret that he had not, more frequently and freely, given scope 
to his original reflections. Among these excursions, the most valuable, in my opi- 


imagination, lie, at first, bad neither followers nor adtnirerB; but being every where clear, and every where solid, 
he at length worked his way, and afterwards was subject to no reverses. He was not affected by tb<? new fa- 
shioTM in philosophy, who leaned upon none of the old ; nor did he afford ground for the after-attacks of envy and 
folly by any fanciful hypotheses, which, when grown stale, are the most nauseous of all things.” 

The foregoing reflections on the opposite fates of these two philosophers, do honour on the wdiule to Warhur- 
ton s penetration ; but the unqualified panegyric on Locke will bo now very generally allowed to fiimish an 
ad<litional example of that national spirit, which,” according to Hume, “ forms the great happiness of the Eng- 
lUli, and leads them to bestow on all their eminent writers such praises and acclamatiooj^lNifi may often appear 
pai'tial and excessive,” 

* The following very concise and accurate summary of Arnauld s doctrine concerning is given by Bruck- 
er, “ Antonius Amaldus, ut argumenta Malehranchii co fortius everteret, peculiarem scntentiani defendit, as- 
soruitquc, ideas earumque perceptiones esse unum idemque, et non nisi relationihus difiiiuTe. Ideam scilicet 
esse, quateniis ad objectum refertur quod mens cousiderat ; perceptioncm vero, quatenus ad ipsam meutem qua* 
percipit ; dupticem tamen illam relationem ad unam pertinere mentis modificationem.” Hi$L Phil, tk 1dm, 
pp. 247, 248. 

* More commonly known by the name of the P&rt^Royal Logic, 
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nion, is the twentieth chapter of the third part, which deserves the attention of 
every logical student, as an important and instructive supplement to the enumera* 
tion of sophisms given by Aristotle *. 

The soundness of judgment, so eminently displayed in the Art qf Thinking, forms 
a curious contrast to that passion for theological controversy, and that zeal for what 
he conceived to be the purity of the Faith, which seems to have been the ruling 
passions of the author’s mind. He lived to the age of eighty>three, continuing to 
write against Malebranche’s opinions concerning Nature and Grace, to his last hour. 
“ He died,” says his biographer, in an obscure retreat at Brussels, in 1698, with- 
out fortune, and even without the comfort of a servant ; he, whose nephew had been 
a Minister of State, and who might himself have been a Cardinal. The pleasure of 
being able to publish his sentiments, was to him a sufficient recompense.” Nicole, 
his friend and companion in arms, worn out at length with these incessant disputes, 
expressed a wish to retire from the field, and to enjoy repose. “ Repose /” replied 
Arnauld ; “ won’t you have the whole of eternity to repose in ?” 

An anecdote which is told of his infancy, when considered in connection with his 
subsequent life, affords a good illustration of the force of impressions received in 
the first dawn of reason. He was amusing himself one day with some childish sport, 
in the library of the Cardinal du Perron, when he requested of the Cardinal to give 
him ft pen And for what purpose, said the Cardinal ?— To write books, like you, 
against the Huguenots. The Cardinal, it is added, who was then old and infirm, 


* According to Crounaz, The Art of Thinking contributed more than either the Organon of Bacon, or tlic 
Method of Descartes, to iinprove the established inodes of academical education on die Continent. (See the 
Pretace to bis Logic, printed at Genera 1724.) Leibnitz himself has mentioned it in the most flattering terms ; 
coupling the name of the author with that of Pascal, a still more illustrious ornament of the Port-Rogal So- 
ciety : — Ingeniosissimus Pascalius in pimclara dissertatione do ingenio Geometrico, cujus fragmentum extat in 
vgregio libro celebertimi viri Antonii Amaldi de Arte bone Cogitandi," &c. ; but lest this encomium from so 
high an auitliority should excite a curiosity somewhat out of proportion to the real ralue of the two works here 
mentioned, I think it right to add, that the praises bestowed by Leibnitz, whether on living or dead audiors, are 
not always to be s^ictly and literally interpreted. “ No one,” says Hume, “ is so liable to an excess of admira- 
tion as a truly grcal^lp^iuB." Wherever Leibnitz has occauon to refer to any work of solid merit, this remark 
applies to him wiili peculiar force ; partly, it is probable, from his quick and sympathetic perception of conge- 
nial excellence, and partly fiom a generous anxiety to point it out to the notice of the world. It affords, on the 
other hand, a remarkable illustration of the force of prejudice, that Buffier, a learned and most able Jesuit, should 
have been so far influenced by the hatred of his order to the Jansenists, as to distinguish the Porl-Roged Logic 
with the cold approbation of being “ a judicious congpS/aiion from former works on the same subject particu- 
larly from a treatise by a Spanish Jesuit, Femcem” Cemn De Sdenm, p. 873. Paris 1732. 
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could not conceal his joy at the prospect of so hopeful a successor ; and, as he was 
putting the pen into his hand, said, “ I give it to yow, as the dying shepherd Da- 
moetas bequeathed his pipe to the little Corydon.” 

The name of Pascal (that prodigy of parts, as Locke calls him) is more familiar to 
modern ears, than that of any of the other learned and polished anchorites, who have 
rendered the sanctuary of PorURoyal so illustrious j but his writings furnish few 
materials for philosophical history. Abstracting from his great merits in mathema- 
tics, and in physics, his reputation rests chiefly on the Provincial Letters ; a work 
from which Voltaire, notwithstanding his strong prejudices against the author, dates 
the jKrah'on of the French language ; and of which the same excellent judge has said, 
tliat “ Moliere’s best comedies do not excel them in wit, nor the compositions of 
Bossuet in sublimity.” The enthusiastic admiration of Gibbon for this book, which 
he was accustomed from his youth to read once a year, is well known j and is suffi- 
cient to account for the rapture with which it never fails to be spoken of by t/te eru- 
dite vulgar ‘ in this country. I cannot help, however, suspecting, that it is now more 
praised than read in Great Britian ; so completely have those disputes, to which it 
owed its first celebrity, lost their interest. Many passages in it, indeed, will always 
be perused with delight ; but it may be questioned, if Gibbon himself would have 
read it so often from beginning to end, had it not been for the strong hold which 
ecclesiastical controversies, and the Homan Catholic faith, had early taken of his 
mind. 

In one respect, the Provincial Letters arc well entitled to the attention of philo- 
sophers ; inasmuch as they present so faithful and lively a picture of the influence of 
false religious views in perverting the moral sentiments of mankind. The overwhelm- 
ing ridicule lavished by Pascal on the whole system of Jesuitical casuistry, and the 
^®PPy efihets of his pleasantry in preparing, from a distance, the fall of that formi- 
dable order, might be quoted as proofs, that there are at least some truths, jp whose 
defence this weapon may be safely employed j — ^perhaps with mora advantage than 
the commanding voice of Reason herself. The mischievous absui^ies which it was 
his aim to correct, scarcely admitted of the gravity of logical discussion ; requiring 
only the extirpation or the prevention of those early prejudices which choke the 
growth of common sense and of conscience : And for this purpose, what so likely to 
succeed with the open and generous minds of youth, as Ridicule, managed with de- 
cency and taste ; more especially when seconded, as in the Provincial Letters, by 


Eruditum Vulgus^ Plin. Nat* Hist* Lib. ii. 
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acuteness of argument, and by the powerful eloquence of the heart ? In this point of 
view, few practical moralists can boast of having rendered a more important service 
than Pascal to the general interests of humanity. Were it not, indeed, for his ex- 
quisite satire, we should already be tempted to doubt, if, at so recent a date, it were 
possible for such extravagances to have maintained a dangerous ascendant over the 
human understanding. 

The unconnected fragment of Pascal, entitled. Thoughts on Religion, contains va- 
rious reflections which are equally just and ingenious ; some which are truly sub- 
lime ; and not a few which are false and puerile : the whole, however, deeply tinc- 
tured with that ascetic and morbid melancholy, which seems to have at last produ- 
ced a partial eclipse of his faculties. Voltaire has animadverted on this fragment 
with much levity and petulance j mingling, at the same time, with many very ex- 
ceptionable strictures, several of which it is impossible to dispute the justness. The 
following reflection is w'orthy of Addison ; and bears a strong resemblance in its 
spirit to the amiable lessons inculcated in his papers on Cheerfulness > ; “ To consi- 
der tlie world as a dungeon, and the whole human race as so many criminals doom- 
ed to execution, is the idea of an enthusiast ; to suppose the world to be a seat of 
delight, where we are to expect nothing but pleasure, is the dream of a Sybarite ; 
but to conclude that the Earth, Man, and the lower Animals, are, all of them, sub- 
servient to tlie purposes of »ii unerring Providence, ia, in wy opinion, the system of 
a wise and good man.” 

From the sad history of this great and excellent person (on whose deep superstiti- 
ous gloom it is the more painful to dwell, that, by an unaccountable, though not sin- 
gular coincidence, it was occasionally brightened by the unoffensive play of a lively 
and sportive fancy), the eye turns with pleasure to repose on the mitis sapienfia, and 
the Elysian imagination of Fenelon. The interval between the deaths of these two 
writers Js indeed considerable •, but that between their births does not amount to 
thirty years ; and, in point of education, both enjoyed nearly the same advantages. 

The reputation- of Fenelon as a philosopher would probably have been higher and 
more universal than it is, if he had not added to the depth, comprehension, and 
soundness of his judgment, so rich a variety of those more pleasing and attractive 
qualities, which are commonly regarded rather as the flowers than the fruits of study. 
The same remark may be extended to the Fenelon.of England, whose ingenious and 


^ SjjectatoTf No, 381 and 387. 
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original essays on the Pleasures of Imagination would have been much more valued 
by modern metaphysicians, had they been less beautifully and happily written. The 
characteristical excellence, however, of the Archbishop of Cambray, is that moral 
wisdom which (as Sbaflesbury has well observed) “comes more from the heart than 
from the head and which seems to depend less on the reach of our reasoning 
powers, than on the absence of those narrow and malignant passions, which, on all 
questions of ethics and politics (perhaps 1 might add of religion also), are the chief 
source of our speculative errors. 

The Adventures qf Telemachus, when considered as a production of the seventeenth 
century, and still more as the work of a Roman Catholic Bishop, is a sort of prodi- 
gy } and it may, to this day, be confidently recommended, as the best manual ex- 
tant, for impressing on the minds of youth the leading truths, both of practical mo- 
rals and of political economy. Nor ought it to be concluded, because these truths 
appear to lie so near the surface, and command so immediately the cordial assent of 
the understanding, that they arc therefore obvious or tritical ; for the case is the 
same with all the truths most essential to human happiness. The importance of 
agriculture and of religious toleration to the prosperity of states ; the criminal im- 
policy of thwarting the kind arrangements of Providence, by restraints upon com- 
merce ; and the duty of legislators to study the laws of the moral world as the 
groundwork and standard of their own, appear, to minds unsophisticated by invete- 
rate prejudices, as approaching nearly to the class of axioms j — ^yet, how much inge- 
nious and refined discussion has been employed, even in our own times, to combat 
the prejudices which every where continue to struggle against them ; and how re- 
mote does the period yet seem, when there is any probability that these prejudices 
shall be completely abandoned ! 

“ But how,” said Telemachus to Narb.^!, “ can such a commerce as this of Tyre 
be established at Ithaca ?” “ By the same means,” said Narbal, ” that have esta- 

blished it here. Receive all strangers with readiness and hospitality ; let them find 
convenience and liberty in your ports •, and be careful never to disgust them by' ava- 
rice or pride : above all, never restrain the freedom ©f commerce, by rendering it 
subservient to your own immediate gain. The pecuniary advantages of commerce 
should be left wholly to those by whose Labour it subsists j lest this labour, for want 
of a sufficient motive, should cease. There are more than equivalent advantages of 
another kind, which must necessarily result to the Prince from the wealth which a 
free commerce will bring into his state ; and commerce is a kind of spring, which to 
divert from its natural channel is to lose ' .” Had the same question been put to 


> Hawkesworth's Translation. 
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Smith or to Franklin in the present age» what sounder advice could they have ofier* 
ed? 

In one of Fenelon’s Dialogues of the Dead, the following remarkable words are 
put into the mouth of Socrates : “ It is necessary that a people should have written 
laws, always the same, and consecrated by the whole nation j that these laws should 
be paramount to every thing else ; that those who govern should derive their autho* 
rity from them alone ; possessing an unbounded power to do all the good which the 
laws prescribe, and restrained from every act of injustice which the laws prohibit.” 

But it is chiefly in a work which did not appear till many years after his death, 
that we have an opportunity of tracing the enlargement of Fenelon’s political views, 
and the extent of his Christian charity. It is entitled. Direction pour la Conscience 
d'un Roi ; and abounds with as liberal and enlightened maxims of government as, 
under the freest constitutions, have ever been offered by a subject to a sovereign. 
Where the variety of excellence renders selection so difficult, I must not venture 
upon any extracts ; nor, indeed, would I willingly injure the effect of the whole by 
quoting detached passages. A few sentences on liberty qf conscience (which I will 
not presume to translate) may suffice to convey an idea of the general spirit with 
which it is animated. “ Sur toute chose, ne foreez jamais vos sujets a changer de 
religion. Nullc puissance humaine ne pent forcer le retranchement imp6n6trable dc 
la liberte du coeur. La force ne pent jamais persuader les hommes ; elle ne fait que 
des hypocrites. Quand les rois se melent de religion, au lieu de la prot^ger, ils la 
inettent en servitude. Accordez h tous la tolerance civile, non en approuvant tout 
comme indifferent, mais en souffrant avec patience tout ce que Dieu souffre, et en 
tilchant de ramener les hommes par une douce persuasion.” 


And so much for the French philosophy of the seventeenth century. The ex- 
tracts last quoted forewarn us, that we are fast approaching to a new era in the his- 
tory of the Human Mind, ^he glow-worm ’gins to pale his ineffectual fire ; and we 
scent the morning air of the coming day. This era I propose to date from the publi- 
cations of Locke and of Leibnitz ; but the remarks which I have to offer oh their 
writings, and on those of their most distinguished successors, I reserve for the Se- 
cond Part of this Discourse ; confining myself, at present, to a very short retrospect 
of the state of philosophy, during the preceding period, in some other countries of 
Europe ' . 


' I hare clattseU TeV-nuujuc and the Directum fumr la. Conscience d'un Roi «ritli the philosophy of the seven- 
lecutu century, although the publication of the former was not permitted till after the death of Louis XIV., nor 



FIRST DISSERTATIOK. 


12C) 


Section 111. 

Progress qf PMlosopht/ during the Seventeenth Century, in some parts of Europe, not 

included in the preceding Review. 

During the first half of the seventeenth century, the philosophical spirit vrhicli 
had arisen with such happy auspices in England and in France, has left behind it 
i'ew or no traces of its existence in the rest of Europe. On all questions connected 
with the science of mind (a phrase which I here use in its largest acceptation), autho* 
rity continued to be every where mistaken for argument ; nor can a single work be 
named, bearing, in its character, the most distant resemblance to the Organon of Ba> 
con ; to the Meditations of Descartes ; or to the bold theories of that sublime genius 
who, soon after, was to shed so dazzling a lustre on the north of Germany. Kepler 
and Galileo still lived ; the former languishing in poverty at Prague ; the latter op- 
pressed with blindness, and with ecclesiastical persecution, at Florence ; but their 
pursuits were of a nature altogether foreign to our present subject. 

One celebrated work alone, the treatise of Grotius De Jure Belli et Pads (first 
printed in 16^5), arrests our attention among the crowd of useless and forgotten vo- 
lumes, which were then issuing from the presses of Holland, Germany, and Italy. 
The influence of this treatise, in giving a new direction to the studies of the learned, 
was so remarkable, and continued so long to operate with undiminished effect, that 
it is necessary to allot to the author, and to his successors, a space considerably lar- 
ger than may, at first sight, seem due to their merits. Notwithstanding the just ne- 
glect into which they have lately fallen in our Universities, it will be found, on a 
close examination, that they form an important link in the history of modern litera- 
ture. It was from their school that most of our best writers on Ethics have pro- 
ceeded, and many of pur most original inquirers into tlie Human Mind ; and it is to 
the same school (as 1 shall endeavour to shew in the Second Part of this Discourse), 
that we are chiefly indebted for the modem science of Political Economy 

For the information of those who have not read the treatise De Jure Delli et Pacts, 


tliat of the letter till 1748. The tardy appearance of both only ahewa how fiur the author had ahot a-head of the 
orthodox relipon and politice of his times. 

i From a letter of Grodus, quoted by Gaasendi, we leant, that the treatise De Jure Delli et Paeit was un- 
dertaken nt the request of his learned friend Peiresldus. ** Non otier, sed in illo de jure gentiuni opere peigo, 
OISS. 1. FART I. R 
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it may be jiropcr to observe, that, under this title, Grotius has aimed at a complete 
system of Natural Law. Condillac says, that he chose the title, iu order to excite a 
more general curiosity ; adding (and, 1 believe, v§ry justly), that many of the most 
prominent defects of his works may be fairly ascribed to a compliance with the taste 
of his age. “ The author,” says Condillac, “ was able to think for himself ; but he 
constantly labours to support his conclusions by the authority of others ; producing, 
on many occasions, in support of the most obvious and indisputable propositions, a 
long string of quotations from the Mosaic law ; from the Gospels ; from the Fathers 
of the Church j from the Casuists j and, not unfrequently, in the very same para- 
graph, from Ovid and Aristophanes.” In consequence of this cloud of witnesses, 
always at hand to attest the truth of his axioms, not only is the attention perpetual- 
ly interrupted and distracted j but the author’s reasonings, even when perfectly so- 
lid and satisfactory, tail in making a due impression on the reader’s mind ; while the 
very little that there probably was of systematical arrangement in the general ))lan 
of the book, is totally kejit out of view. 

In spite of these defects, or rather, perhaps, iu consequence of some of them, the 
impression produced by the treatise in question, on its tirst publication, was singu- 
larly great. The stores of erudition displayed iu it recommended it to the classical 
scholar } while the happy application of the author’s reading to the affairs of human 
life, drew the attention of such men as Gustavus Adolphus ; of his Prime-Minister, 
the Chancellor Oxenstiern ; and of the Elector Palatine, Charles Lewis. The last 
of these was so struck with it, that he Ibundcd at Heidelberg a Professorship for the 
express purpose of teaching the Law of Nature and Nations an office which he 
bestowed on Puffendorff ; the most noted, and, on the whole, the most eminent of 
those who have aspired to tread in the footstejis of Grotius. 

The fundamental principles of Puflendorff possess little merit in point of originah- 
ty, being a sort of medley of the doctrines of Grotius, with some opinions of Hobbes ; 
but his book is entitled to the praise of comparative conciseness, order, and perspi- 
cuity ; and accordingly came very generally to supplant the treatise of Grotius, us a 
manual or institute for students, notwithstanding its immense inferiority in gcniu.s, 
iu learning, and in classical composition. 

The authors who, in different parts of the Continent, have since employed them- 
selves in commenting on Grotius and Puffendorff ; or in abridging their systems ; 


quod 81 tale fuiurum est) ut lectores deraereri {MiHRit, habebit quod tibi debeat poBteritas, qui me ad hunc labo- 
rem et auxilio et hortatu tuo excitosti/’ Gasst/idi Opera^ Tom. V. p. ^94. 
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or in altering their arrangements, are innumerable ; but notwithstanding all their in- 
dustry and learning, it would be very difficult to name any class of writers, whose la- 
bours have been of less utility to tlic world. Tire same ideas arc constantly recur- 
ring in an eternal circle ; the opinions of Grotius and of Puffendorff, where they arc 
at all equivocal, are anxiously investigated, and sometimes involved in additional ob- 
scurity ; while, in the mean time, the science of Natural Jurisprudence never ad- 
vances one single step ; but, notwithstanding its recent birth, seems already sunk 
into a state of dotage ^ . 

In perusing the systems now referred to, it is impossible not to feel a very painful 
dissatisfaction, from the difficulty of ascertaining the precise object aimed at by the 
authors. So vague and indeterminate is the general scope of their researches, that 
not only are different views of the subject taken by different WTiters, but even by 
the same writer in different parts of his work ; — a circumstance which, of itself, 
sufficiently accounts for the slender additions they have made to the stock of useful 
knowledge ; and which is tlie real source of that chaos of heterogeneous discussions, 
tliroiigh which the reader is perpetually forced to figlit his way. A distinct concep- 
tion of these different views will be found to throw more light than might at first be 
expected on the subsequent history of Moral and of Political science ; and 1 shall 
therefore endeavour, as accurately as I can, to disentangle and separate them from 
each other, at the risk perhaps of incurring, from some readers, the charge of pro- 
lixity. The most important of them may, I apprehend, be referred to one or other 
of the following heads : 

I. Among the different ideas which have been formed of Natural Jurisprudence, 
one of the most common (particularly in tlie earlier systems) supposes its object to 
be - to lay down tliose rules of justice which ^joould be binding on men living in a so- 
cial state, without any positive institutions ; or (as it is frequently called by writers 
on this subject), living together in a stale of nature. This idea of the province of 
Jurisprudence seems to have been uppermost in the mind of Grotius, in various parts 
of his ^eatise. 

To this speculation about the state of nature, Grotius was manifestly led by his 
laudable anxiety to counteract the attempts then recently made to undermine the 
foundations of morality. That moral distinctions are created entirely by the arbi- 


’ I liav« borfoM'cd, in thtslaHt paragraph, some oxpresaions from Lampredi. “ (irorii «t Puffiindorfii inteqire- 
to», viri quidem diHgentifisirni, sed qui vix fructum aliquem tot coin men tariis, adnotationibus, coinpendiis, tabu- 
Us, cotorinque ejusniodi aridissimis laboribus attulerunt ; perpetuo circulo eadem res circiimagitur, quid utorque 
ftcuserit quseritur, interdum eliam utriuaque Bcntentise ob«curantur ; disciplina nostra tanien ne latum qiiidem uii- 
guem progreditur, et dum alioruni Hcntentiw disquinintur et explanantur, Reniiii Natura quasi senio coiifecta 
squalescit, neglectaquc jacet et inobservata omnino.” Juris Pulflici Theorenmtu, p. 34.) 
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trary and revealed will of God, had, before his time, been zealously maintained by 
some theologians even of the reformed church ; while, among the political theorists 
of the same period, it was not unusual to refer these distinctions (as was afterwards 
done by Hobbes) to the positive institutions of the civil magistrate. In opposition 
to both, it was contended by Grotius, that there is a natural law coeval with the hu- 
man constitution, from which positive institutions derive all their force ; a truth 
which, how obvious and tritical soever it may now appear, was so opposite in its 
spirit to the illiberal systems taught in the monkish establishments, that he thought 
it necessary to exhaust in its support all his stores of ancient learning. The older 
writers on .Jurisprudence must, I think, be allowed to have had great merit in dwell- 
ing so much on this fundamental principle ; a principle which renders “ Man a Laxv 
to himself ' and which, if it be once admitted, reduces the metaphysical question 
concerning the nature of tlie moral faculty to an object merely of speculative curio- 
sity ‘ . To this faculty the ancients frequently give the name of reason ; as in that 
noted passage of Cicero, where he observes, that “ right reason is itself a latv ; con- 
genial to the feelings of nature ; diffused among all men ; uniform ; eternal ; call- 
ing us imperiously to our duty, and peremptorily prohibiting every violation of it. 
Nor does it speak,” continues the same author, “ one language at Rome and another 
at Athens, varying from place to place, or time to time ; but it addresses itself to 
all nations and to all ages j deriving its authority from the common sovereign of the 
universe, and carrying home its sanctions to every breast, by the inevitable punish- 
ment which it inflicts on transgressors ' .” 

The habit of considering morality under the similitude of a larv, (a law cngraA ctl 
on the human heart), led not unnaturally to an application to ethical subjects of the 
technical language and arrangements of the Roman jurisprudence ; and this innova- 
tion was at once facilitated and encouraged, by certain peculiarities in the nature of 
the most imjmrtant of all the virtues, — ^that of justice j peculiarities which, although 
first explained fully by Hume and Smith, were too prominent to escape altogether 
the notice of preceding moralists. ^ 


* “ Upon wlitttercr we euppose that our moral faculties are fouisdcd, wlietlier upon a certain modification ot 
rcaHon, iipuii an original instinct, railed a moral sense, or upon some other principle of our nature, it cannot he 
doubted that tliey were given us for the direction of our conduct in this life. They cany along with them the 
most evident badges of this authority, which denote that they were set up within us to be the supreme arbiters 
of all ouf actions, to superintend ai! our senses, passions, and appetites, and to judge how lar each of them was 
either to be indulged or restrained. '1 he rules, iliercfore, which they prescribe, are to be regarded as the com- 
mands and (uu's of tJie JDeili/, promulgated by those vicegerents which he has set up within us.” (Smith’s T/ieort/ 
of Moral Sentitiieiiiii, Part iii. chap, v.)— See also Dr Butler’s very original and philosophical Discourses on Hu- 
man Nature. 

* Frag. Lib. .a. de Rep. 
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The circumstances which distinguish justice from the other virtues, are chiefly two. 
In the first place, its rules may be laid down with a degree of accuracy, wlicreof 
moral precepts do not, in any other instance, admit. Secondly, its rules may be 
enforced, inasmuch as every transgression of them implies a violation of the rights of 
others. For the illustration of both propositions, I must refer to the eminent au- 
thors just mentioned. 

As, in the case of justice, there is always a right, on the one hand, corresponding 
to an obligation on the other, the various rules enjoined by it may be stated in two 
different forms ; either as a system of duties, or as a system of rights. The former 
view of the subject belongs properly to the moralist — the latter to the lawyer. It 
is this last view that the writers on Natural Jurisprudence (most of whom were law- 
yers by profession) have in general chosen to adopt ; although, in the same works, 
both views will be found to be not unfrequently blended together. 

To some indistinct conception among the earlier writers on Natural Law, of these 
peculiarities in the nature of justice, we may probably ascribe the remarkable con- 
trast pointed out by Mr Smith, between the ethical systems of ancient and of modern 
times. “ In none of the ancient moralists,” he observes, “ do we find any attempt 
towards a particular enumeration of the rules of justice. On the contrary, Cicero 
in his Offices, and Aristotle in his Ethics, treat of justice in the same general man- 
ner in which they treat of generosity or of charity 

But, although the rules of justice are in every case precise and indispensable ; 
and although their authority is altogether independent of that of the civil magistrate, 
it would obviously be absurd to spend much time in speculating about the princi- 
ples of this natural law, as applicable to men, before the establishment of govern- 
ment. The same state of society which diversifies the condition of individuals to 
so great a degree as to suggest problematical questions with respect to their rights 
and their duties, necessarily gives birth to certain conventional law’s or customs, by 
which the conduct of the different members of the association is to be guided ; and 
agreeably to which tlie disputes that may arise among them are to be adjusted. The 
imaginary state referred to under the title of the Stoic of Noturc, though it certain- 
ly does not exclude the idea of a moral right of propd'tg arising from labour, yet it 
excludes all that variety of cases concerning its alienation and transmission, and the 
mutual covenants of parties, which the political union alone could create an or- 
der of things, indeed, which is virtually supposed in almost all the speculations about 
which the law of nature is commonly employed. 


Theory of Moral Senthn^ntSi Part vii. sect iv. 
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2. It was probably in consequence of the very narrow field of study which Juris- 
prudence, considered in this light, was found to open, that its province was gradual- 
ly enlarged, so as to comprehend, not merely the rules of justice, but the rules en- 
joining all our other moral duties. Nor was it only the province of Jurisprudence 
which was thus enlarged. A corresponding extension was also given, by the help of 
arbitrary definitions, to its technical phraseohgy, till at length the whole doctrines of 
practical ethics came to be moulded into an artificial form, originally copied from 
the Roman code. Although justice is the only branch of virtue in which every mo- 
ral Obligation implies a corresponding Right, the writers on Natural Law have con- 
trived, by fictions of imperfect rights, and of external rights, to treat indirectly of all 
our various duties, by pointing out the rights which are supposed to be their corre- 
lates : — in other words, they have contrived to exhibit, in the form of a system of 
rights, a connected view of the whole duty of man. This idea of Jurisprudence, 
which identifies its object with that of Moral Philosophy, seems to coincide nearly 
with that of Piiffbndorfl’j and some vague notion of the same sort has manifestly 
given birth to many of the digressions of Grotius. 

Whatever judgment may now be pronounced on the effects of this innovation, it 
is certain that they were considered, not only at the time, but for many years after- 
wards, as highly favourable. A very leiu-ncd and respectable wTiter, Mr Carmi- 
chael of Glasgow, compares them to the improvements made in Natural Philosophy 
by the followers of Lord Bacon. “ No person,” he observes, “ liberally educated, 
can be ignorant, that, within the recollection of ourselves and of our fathers, philo- 
sophy has advanced to a state of progressive improvement hitherto unexampled j in 
consequence partly of the rejection of scholastic absurdities, and partly of the acces- 
sion of now discoveries. Nor does this remark apply solely to Natural Philosophy, 
in which the improvements accomplished by the united labours of the learned have 
forced themselves on the notice even of the vulgar, by their palpable influence on the 
mechanical arts. The other branches of philosophy also have been prosecuted du- 
ring the last century with no less success ; and none of them in a more remarkable 
degree than the science of Morals. 

“ This science, so much esteemed, and so assiduously cultivated by the sages of 
antiquity, lay, for a length of time, in common with all the other useful arts, buried 
in the rubbish of the dark ages, till (soon after the- commencement of the seven- 
teenth century), the incomparable treatise of Grotius dejure Belli et Facts restored to 
more than its ancient splendour that part of it which defines the relative duties of in- 
dividuals ; and which, in consequence of the immense variety of cases comprehended 
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under it, is by far the most extensive -of any. Since that period, the most learned 
and polite scholars of Europe, as if suddenly roused by the alarm of a trumpet, have 
vied with each other in the prosecution of this study,— so strongly recommended to 
their attention, not merely by its novelty, but by the importance of its conclusions, 
and the dignity of its object 

I, I have selected this passage, in preference to many others that might be quoted 
to the same purpose from writers of higher name ; because, .in the sequel of this his- 
toiical sketch, it appears to me peculiarly interesting to mark the progress of £tl)i> 
Ctd and i olitical speculation in that scat of learning^ which, not many years after- 
wards, was to give birth to the Theory of Moral Sentiments, and to the Inquin/ into 
the Nature and Carnes of the IVealth of Nations. The powerful effect which the last 
of these works has produced on the.political opinions of the whole civilized world, 
renders it unnecessary, in a Discourse destined to form part of a Scotish Ennjclo- 


' The last sentence is thus expressed in the original. “ Ex illo tempore, quasi classico clato, ah eruditissiiuis 
pawsiin ot politiasimis virift excoli certatim capit, utilissima Iiwc nobilissimaque doctrina/’ (See tlie edition ot 
J^uflendorff, De Officio llotninis et OWjf, by Professor Gerseliom Carmichael of Cibiagow, 1 72i) ; an autlior whom 
Dr Hutcheson pronounces to be “by far tlie best commontator on Puffendorff; and “ whose voles,'’ lie adds, 
are of much more value than die tejet.'* See his short Introduction to Mond Phihsophf, 
l^ifffudorff’s principal work, entitled De Jure Naturm et Gentium, was Brst printed iii 1672, and was iiftiM- 
Avards abridged by tbe author into the small volume referred to in the foregoing pamgrajih. Tlie Idea of PufFen . 
dorffVaim, formed by Mr Carmichaid, coincides exactly with, the account of it given in the text : “ Hot- di tmiui 
tractatu edito, facile intellexerunt lequiores hai'um reriim arbitri, non aliam esse geiiuinam Morum Ddhsoptuam, 
«juam qine ex evidentibus principiiH, in ipsa rerum natiira fundatis, hominis atque civi.s odicia, in singnlis vita- 
humaine circumstantiis debita, eruit ac demonstrat ; atque adeo Juris Nuturalis scientiam, qunntumvis di^ersfiin 
ah Ethica quse in scholis duduiri obtiiiuerat, priu se ferret faciem, non esse, quod ad scopum et rem inietandani, 
vere aliam diseiplinam, sod eandem rectius duntaxat et soltdius traditam, iia iil, ad qiuim prius male collinoave- 
rit, tandem reipsil feriret scopum.*' See Carmichael’s edition of the Treatise Dc Offkio Ilominus vt Cins 
p. 7. 

To so late a period did this admiration of the Treatise, J)e Officio Hominis et Civis, continue in our ScotcJi 
IJuiversities, that the very learned and respectable Sir John Pringle (afterwanls President of ihe Jloyal Society 
of London), adopted it as the text-book for his lectures, while he held the Professor.'.hip of jMorul Philosophy 
at Edinburgh. Nor does the c^se seem to have been diflerent in England. “ I am going,” says Gi'ay, in a let- 
ter written while a student at Cainbndge, “to attend a lecture on one Puftendorif.” And, much in the same 
spirit, Voltaire thus expresses himself with respect to the si lmols of the ('ontiiient : “ On est partage, dans Ics 
ccoles, entre Grotius et Pufrendoi*ff. Croyez-moi, lisez les Offices de Ciceron.” Prom the coiUemptiions lone 
of tliese two writers, it should seem that the bid systems of Natural Jurispnidence had entirely lost their credit 
among men of taste and of enlarged views, long boh»re they ceased to form an essential jnirt of academical in- 
Kti-uction ; thus affording an additional cojtfirmation of Mr Smith’s complaint, that “ the greater part of universi- 
ties have not been very forward to adopt improvements after they were made ; and that several of those learned 
societies have chosen to remain, for a long time, the sanctuaries in which exploded systems found shelter and pro- 
tection, after they had been hunted out of every other corner of the world.” Considering his own successful ex- 
ertions in his academical capacity, to remedy this evil, it is more than probable that Mr Smith had Grotius and 
Puffendorff in his view when he wrote tbe foregoing sentence. 
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pcedia, to offer any apology for attempting to trace, 'nith some minuteness, the train 
of thought by which an undertaking, so highly honourable to the literary character 
of our country, seems to have been suggested to the author. 

The extravagance of the praise lavished on Grotius and Puffendorff, in the above 
citation from Carmichael, can be accounted for only by the degraded state into 
which Ethics had fallen in the hands of those who were led to the study of it, either a# 
a preparation for the casuistical discussions subservient to the practice of auricular 
confession, or to justify a scheme of morality which recommended the useless auste* 
rities of an ascetic retirement, dn preference to the manly duties of social life. The 
practical doctrines inculcated by the writers on Natural Law, were all of them fa- 
vourable to active virtue ; and, how reprehensible soever in point of form, were not 
only harmless, but highly beneficial in their tendency. They were at the same time 
so diversified (particularly in the work of Grotius) with beautiful quotations from 
the Greek and Roman classics, that they could not fail to present a striking contrast 
U> the absurd and illiberal systems which they supplanted ; and perhaps to these 
passages, to which they thus gave a sort of systematical connection, the progress 
which the science made in the course of the eighteenth century may, in no incon- 
siderable degree, be ascribed. Even now, when so very different a taste prevails, 
the treatise de Jure Belli et Pacts possesses many charms to a classical reader j who, 
although he may not always set a very high value on the author’s reasonings, must 
at least be dazzled and delighted with the splendid profusion of his learning. 

The field of Natural Jurisprudence, however, was not long to remain circumscri- 
bed within the narrow limits commonly assigned to the province of Ethics. The con- 
tract between natural law and positive institution, which it constantly presents to 
the mind, gradually and insensibly suggested the idea of comprehending under it 
every question concerning right and wrong, on which positive law is silent. Hence 
the origin of two different departments of Jurisprudence, little attended to by some 
of the first authors who treated of it, but afterwards, from their practical importance, 
gradually encroaching more and more on those ethical disquisitions by which they 
were suggested. Of these departments, the one refers to the conduct of individuabi 
in those violent and critical moments when the bonds of political society are torn 
asunder ; the other, to the mutual relations of independent communities. The ques- 
tions connected with the former article, lie indeed* within a comparatively narrow 
compass j but on the latter so much has been written, that what was formerly called 
Natural Jurisprudence, has been, in later times, not unfrequently distinguished by 
the title of the Latv qf Nature and Nations, The train of thought by which both 
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subjects came to be connected with the systems now under consideration* consists 
of a few very simple and obvious steps. 

As an individual who is a member of a political body necessarily gives up his will 
to that of the governors who are entrusted by the people with the supreme power, it 
is his duty to submit to those inconveniences which, in consequence of the imper- 
fection of all human establishments, may incidentally fall to his own lot. This duty 
is founded on the Law of 'Nature, from which, indeed, (as must appear evident on 
the slightest reflection) conventional law derives all its moral force and obligation. 
Tlie great end, however, of the political union being a sense of general utility, if this 
end should be manifestly frustrated, either by the injustice of laws, or the tyranny 
of rulers, individuals must have recourse to the principles of natural law, in order to 
determine how far it is competent for them to withdraw tliemselves from their coun- 
try, or to resist its governors by force. To Jurisprudence, therefore, considered in 
this light, came with great propriety to be referred ail those practical discussions 
which relate to the limits of allegiance, and the right of resistance. 

By a step equally simple, tlie province of the science was still farther extended. 
As independent states acknowledge no superior, the obvious inference was, that the; 
disputes, arising among them must be determined by an appeal to the Law of Na- 
ture ; and accordingly, this law, when applied to states, forms a separate part of 
Jurisprudence, under the title of the Law of Nations. By some writers wc are told, 
lliat the general principles of the Law of Niture, and of the Law of Nations, are 
one and the same, and that the distinction between them is merely verbal. To this 
(•pinion, which is very confidently stated by Hobbes Pufiendorff has given his 


' Lox Nntundis dividi potest in natiiralem homioiun qiia» sola obtinuit dici Lex Natures^ etnaturalein civitn- 
tiim ipii» dici potent Lex Gentium, vulgo autem Jus Gentium appellatur. Plnecepta utriusque eodeni suiit: ned 
quia civitates Bcriiel institut* induuut proprietates hombum peraonales, lex quam loquentes de boniiiium singulo- 
iiiin officio naturaleiii dicimus, applicata totis civitatibus, nationibus, sive gentibus, vocatur Jus Gentium." jDe 
< Vre, cap. xiv. f 4*. 

Ill u late publication, from the title of which some attention to dates mijfht have lieen expected, we are told, 
that ‘‘ IIobbp8*8 book I?e appeared but a little time fitfare the treatise of (Jrotius whereas, in point of foct, 
IbibhcHs book did not ffjjfjear till twenty-two years q/br it A few copies were indeed prbted at PariH, and 
liiivaii ly circulated by Hobbes, os early as 164i2, but the book was not published till 164f7. (See “ Au Inquir;/ 
into the FoHmlatioH and Histanf of the Law of Nations in Etirape^ keJ" By Robert Ward, of the Iniier-Tein* 
pic, Esq. London, 171)5). This inaccuracy, however, is trifling, when compared with those committed in the 
same work, in stating the distinguishing doctrines of the two systems. 

As u writer on the I-a\v of Nations, Hobbes is now altogether unworthy of notice. I shall therefore only re- 
mark on this part of liis philosophy, that its aim is precisely die reverse of that of Grotiua ; the latter labouring, 
through t)io whole of his treatise, to extend, as far as possible, among bdependent states, the same laws of justice 
and of hiiiiinmty, wbieli arc universally recognised among individuals ; while Hobbes, by the argument, 

exertM his ingenuity to shew, that the iiiornl repulsion which commonly exists between indepondent and iieigh- 
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sanction ; and, in conformity to it, contents himself with laying down the general 
principles of natural law, leaving it .to the reader to apply it as he may find neccs* 
sary, to individuals or to societies. 

The later writers on -Jurisprudence have thought it expedient to separate the law 
of nations from that part of the science which treats of the duties of individuals ' ; 
but without being at sufficient pains to form to themselves a definite idea of 
the object of their studies. Whoever takes the trouble to look into their systems, 
will immediately perceive, that their leading aim is not (as might have been expect- 
ed), to ascertain the great principles of morality binding on all nations in their inter- 
course with each other ; of to point out with w.l|at limitations the ethical rules re- 
cognised among individuals must be understood, when extended to political and un- 
connected bodies ; but to exhibit a digest of those laws and usages, which, partly 
from considerations of utility, partly from accidental circumstances, and partly from 
positive conventions, have gradually arisen among those states of Christendom, which, 
from their mutual connections, may be considered as forming one great republic. 
It is evident, that such a digest has no more connection with the Law of Nature, 
properly so called, than it has with the rules of the Rpman law, or of any other mu- 
nicipal code. The details contained in it are highly interesting and useful in them- 
selves i but they belong to a science altogether different ; a science, in which the 
ultimate appeal is made,*not to abstract maxims of right and wrong, but to prece- 
dents, to established customs, and to the authority of the learned. 

The intimate alliance, however, thus esteblished between the Law of Nature and 
the conventional Law of Nations, has been on the whole attended with fortunate ef- 


bouving is an exact picture of that which existed among imlividuals prior to the origin of govern- 

ment. The inference, indeed, was wont illogical, inasmuch as it is the social attraction among individualR u bicb 
iK the source of the mutual repulsion among nations ; and as this attraction invariably operates with the greatc.st 
force where the individual the most, completely independent of his species, and where the advantngey of the 
jmlitical union arc the least sensibly felt. If, in any state of human nature, it be in danger of becoming 
evanescent, it is, in larg(^ ami civilized empkes, where man becomes indispensably necessary to man ; tlep^^nding 
tV>r the grati(i<.atton of his artibrial wants cm the co-operation of thousands of his fellow-citizens. 

Let me add, that the theory bo fashionable at present, which resolves the wbolcj of morality into the prim iplr 
of is more nearly akin to Hobbism, than some of its partisans arc awaie of. 

^ Tlie credit of this improvement is a-scribed by Vattel (one of the most esteemed writers on the subject), to 
the celebrated German philosopher Wulhus, whose labours. in this department of study he estimates very JiigbU . 
^ Qmsfmis de Droit Natureh Berne, 1702.) Of tliis great work I know nothing but the title, which is not ciil- 
culaied to excite much curiosity in the present times ; Christiani Wolhi Jm Natura- methodo sdmtifim yx'/*- 
traefzttum^ in 1) Tomos distribiitum.’ (Francuf. IT^O.) ** Non est,” says Lampredi, hinmif a professor of pub- 
lic law, qui non detexTeotur tanta Ubrorum far'agiue^ quasi vero Herculeo laboru opijui easel ut quis honestateiu 
el justidam addisem ” 
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fects. In conseqwnce of the discitsuons coneerning questions of justice end of cx> 
pediency which came to be blended with the details of public law, more enlarged 
iUid philosophical views have gradually presented themselves to the minds of specu- 
lative statesmen ; and, in the last result, have led, by easy steps, to those liberal 
doctrines concerning commercial policy, and the other mutual relations of separate 
and independent states, which, if they should ever become the creed of the rulers of 
mankind, promise so large an accession to human happiness. 

3. Another idea of Natural Jurisprudence, essentially distinct from those hitherto 
mentioned, remains to be considered. According to this, its object is to ascertain 
the general principles of justice ^hich mgfu to be recognised in every municipal 
code ; and to which it ot^ht Iq be the aim of every legislator to accommodate his 
institutions. It is to this idea of .Jurisprudence that Mr Smith has given his sane* 
tion in the conclusion of his Theory of Moral Sentiments ; and this he seems to 
have conceived to have been likewise the idea of Orotius, in the truatise de Jure 
lielli et Pacts. 

** It might have been ^pected,” says Mr Smtldi, ** that the reasonings of lawyers 
upon the different impeifections and improvements of the laws of different countries, 
should have given oa»irion to an inquiry into 'vriiat were the natural rules of justice, 
independent of all positive institution. It might have bm expected, that these 
reasonings should have led them to aim at establishing a n^Rlpm of what might pro* 
per! y be called Natural Jurisprudence, or a ibeory qfihe principles which ought to run 
through, and to be the foundation (^the iam t^all natitm. But, though the reason- 
ings of lawyer's did produce something of this kind, and though no man has 
treated systematically of the laws of any particular country, without intermixing in his 
work marf observations of this sort, it was very late in the world before any such 
general sjHem was thought of, or before the philosophy of laws was treated of by 
itself, and without regard to the particular institutions of any nation. GroUns seems 
lo have been the first who attempted to give the world any thing like a system of 
ihoso principles which ought to run tlinrugb, and be the foundation of the laws of 
all nations j and his Treatise of the Laws of Peace and War, with all its imperfec- 
tions, is perhaps, at this day, the most complete work that has yet been given on the 
subject.” 

Whether this was, or was not, the leading object of Grotius, it is not material to 
decide ; but if this was his object, it will not be disputed that he has executed his 
design in a very desultory manner, and that he often seems to have lost sight of it 
altogether, in the midst of those miscellaneous speculations on political, ethical, and 
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historical subjects, which form so large a portion of his Treatise, and which so fre- 
quently succeed each other without any apparent connection or common aim . 

Nor do the views of Grotius appear always enlarged or just, even when he is point- 
ing at the object described by Mr Smith. The Roman system of Jurisprudence 
seems to have warped, in no inconsiderable degree, his notions on all questions con- 
nected with the theory of legislation, and to have diverted his . attention from that 
philosophical idea of law, so well expressed by Cicero, — “ Non k praetoris edicto, 
ncque k duodecim tabulis, sed penitus ex intimi philosophic, hauriendam juris dis- 
ciplinam.” In this idolatry, indeed, of the Roman law, he has not gone so fa|^ as 
some of his commentators, %ho have affirmed, th|t it is only a different name for the 
Law of Nature ; but that his partiality for his professional pursuits has often led him 
to overlook the immense difference between the state of society in ancient and mo- 
dern Europe, will not, 1 believe, be now disputed. It must, at the same time, bo 
mentioned t^ his praise, that no writer appears to have been, in theory, more com- 
pletely aware of the essential distinction between Natural and Municipal laws. In 
one of the paragraphs of bis Prolegfmena, he mentions it as a part of his general plan, 
to illustrate the Roman code, and to systematize those parts of it which have their ori- 
gin in the Law of Nature. “ The task,” says be, ** of moulding it into the form 
of a system, has been ^ffiected by many, but hitherto accomplished by none. Nor 
indeed was the thing jp^ble, while so little attentioh was paid to the distinction 
between natural and positive institutions j for the former being every where the 
same, may be easily traced to a few general principles, while the latter, cxliihiting 
different appearances at different times, and in different places, elude every attem])t 
towards methodical arrangement, no less than the insulated facts which individual 
objects present to our external senses,” ^ m. 

This passage of Grotius has given great offence to two of the roost e^ffiient of his 
commentators, Henry and Samuel de Cocceii, who have laboured much to vindicate 
the Roman legislators against that indirect censure which the words of Grotius up- 
j)ear to convey.. “ My chief object,” says the latter of those writers, ” was, by de- 
ducing the Roman law from its source in the nature of things, to reconcile Natural 
Jurisprudence with the civil code; and, at the same time, to correct the supposition 
implied in the foregoing passage of Grotius, which is indeed one of the most excep- 
tionable to be found in his work. The remarks on this subject, scattered over tlic 


' “Of ivhat .stamp,” aaye a most ingenious and original tbinkor, “ are the works of Grotius, PufTcndorfF, and 
Burleriia(|ui ? Are they political or etiiical, histi'rical or juridical, expository or censorial ? — Sometimes one thing, 
sometimes aiiotln‘r : tliey seem htn dly to have settled the matter with themselves.” Benthani’s lutroductim to 
tfw Principles oj Morals and Ijegislation^ p. 327. 
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following commentary, the reader will find arranged In due order in my twelfth Pi c- 
liminary Dissertation, the chief design of which is to systematize the whole Roman 
law, and to demonstrate its beautiful coincidence with the Law of Nature.” In the 
execution of this design, Cocceii must, I think, be allowed to have contributed a 
very useful supplement to the jurisprudential labours of Grotius, the Dissertation in 
question being eminently distinguished by that distinct and luminous method, the 
want of which renders the study of the treatise de Jure BeUi et Pacts so peculiarly 
irksome and unsatisfactory. 

The superstitious veneration for the Roman code expressed by such writers as the 
Cocceii, will appear less wonderful, when we attend to the* influence of the same pre- 
judice on the liberal and philosophical mind of Leibnitz ; an author, who has not 
only gone so far as to compare the civil law (considered as a monument of human 
genius) with the remains of the ancient Greek geometry j but has strongly intimated 
Ins dissent from the opinions of those who have represented its principles as being 
fre<]uently at variance with the Law of Nature. In one very powerful paragrapli, 
he expresses himself thus : ” I have often said, that, after the writings of geometri- 
cians, there exists nothing which, in point of strength, snbtilty, and depth, can be 
compared to the works of the Roman lawyers. And as it would be scarcely possible, 
from mere intrinsic evidence, to distinguish a demonstration of Euclid’s from one of 
Archimedes or of Apollonius (the style of all of them appearing no less uniform 
than if reason herself were speaking through their organs), so also the Roman law- 
yers all resemble each other like twin-brothers j inasmuch that, from the style alone 
of any particular opinion or argument, hardly any conjecture could be formed about 
its author. Nor are the traces of a refined and deeply meditated system of Natural 
Jurisprudence any where to be found more visible, or in greater abundance. And 
even in those cases where its principles are departed from, either in compliance with 
the language consecrated by technical forms, or in consequence of new statutes, or 
of ancient traditions, the conclusions which the assumed hypothesis renders it neces- 
sary to incorporate with the eternal dictates of right reason, are deduced with the 
soundest logic, and with nn ingenuity that excites admiration. Nor are these de- 
t'ialhms Jrom the Jjaw qf Nature so frequent as is commonly apprehended.'* 

In the last sentence of this passage, Leibnitz had probably an eye to tlic works of 
Grotius and his followers; which, however narrow and timid in their views they may 
now appear, w’crc, fof a long time, regarded among civilians as savouring somewhat 
of theoretical innovation, and of political heresy. 

To all this may be added, as a defect still more inljiortant and radical in .the sys- 
tems of Natural Jurisprudence considered as models of universal legislation, that 
their authors reason concerning laws too a;bstractedly, without specifying the parti- 
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cular circumstances of the society to which they mean that their conclusions sliould 
be applied. It is very justly observed by Mr Bentham, that “ if there are any hooks 
of universal Jurisprudence, they must be looked for within very narrow limits.” 
He certainly, however, carries this idea too far, when he asserts, that “to be suscep* 
tible of an universal application, all that a book of the expository kind can have to 
treat of is the import qf mrds; and that, to be strictly speaking universal, it must 
confine itself to terminology ; that is, to an explanation of such words connected 
with law, as jJorocr, right, obligation, liberty, to which are words pretty exactly cor- 
respondentin all languages ■ His expressions, top, are somewhat unguarded, when 
he calls the Law of N§;1ure “ an obscure phantom, which, in the ima^nations of 
those who go ih chase of it, points sometimes to mannet^, sometimes to laws, some- 
times to what law is, sometimes to what it Q^ght to be *. Nothing, indeed, can be 
more exact and judicious than this description, when restricted to the Law qf Na- 
ture, as commonly treated of by writers on Jurisprudence } but if extended to the 
Law of Nature, as originally understood among ethical writers, it is impossible to as- 
sent to it, without abandoning all the principles on which the science of morals ulti- 
mately rests. With 'thes^ obvious, but, in my opinion, very essential limitations, 1 
perfectly agree with Mr Benthara, in considering an abstract code of laws as a thing 
ecpially unphilosophical in the design, and useless in the execution. 

In stating these observations, I would not be understood to dispute the utility of 
turning the attention of students to a comparative view of the municipal institutions 
of diffbrent nations ; but only to express my doubts whether this can be done with 
advantage, by referring these institutions to that abstract theory called the Law of 
Nature, as to a common standard. The code of some particular country must be 
fixed on as a groundwork for our speculations ; and its laws studied, not as conse- 
quences of any abstract principles of justice, but in their connection with the ck- 
cumstances of the people among whom they originated. A comparison of these laws 
with the corresponding laws of other nations, considered also in their connection 
with the circumstances whence they arose, would*fonn a branch of study equally in- 
teresting and useful ; not merely to those who have in view the profession of law, 
hut to all wlio receive the advantages of a liberal education. In fixing on such a 
standard, the preference must undoubtedly be given to the Roman law, if for no 
other reason than this, that its technical language is more or less incorporated witli 
all our municipal regulations in this part of tbe world : anJ the study of this lan- 
guage, as well as of the other technical parts of Jurisprudence (so revolting to the 


' litroductimi tO the Prmdpkt tf Morale md leyieltuion, p. 323. 


* Ibid. p. 327. 
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taste when considered as the arbitrary jargon of a philosophical theory), would pos- 
sess suificjipnt attractions to excite the curiosity, when, considered as a necessary pass- 
port to a knowledge of that system, which so long determined the rights of the great- 
est and most celebrated of nations. 

Universal grammar,” says Dr Lowth, “ cannot be taught abstractedly ; it must 
be done with reference to some language already known, in which the terms are to 
be explained and the rules exemplified The same observation may be applied 
(and for reasons strikingly analogous) to the science of Natural or Universal Juris- 
prudence. 

Of the truth of this last proposition Bacon seems to have been fully aware ; and it 
was manifestly some ideas of the same kind which gave birth to Montesquieu’s his- 
torical speculations with respect to the origin of laws, and the reference which they 
may be expected to bear, in different parts of the world, ,to the physical and moral 
circumstances of the nations among whom they have sprung up. During this long- 
interval, it would be difficult to name any intermediate writer, by wiiom the impor- 
tant considerations just stated were duly attended to. 

In touching formerly on some of Bacon’s ideas concerning the philosophy of law, 
I quoted a few of the most prominent of those fortunate anticipations, so profusely 
scattered over his works, which, outstripping the ordinary march of human reason, 
associate his mind with the luminaries of the eighteenth century, rather than with 
his own contemporaries. These anticipations, as well as many others of a similar 
description, hazarded by his bold yet prophetic imagination, have often struck me 
as resembling the pieties (Tattente jutting out from the corners of an ancient build- 
ing, and inviting the fancy to complete what was left unfinished of the architect’s 
design ; — or the slight and broken sketches traced on the skirts of an American map, 
to connect its chains of hills and branches of I’ivers with some future survey of. the 
contiguous wilderness. Yielding to such impressions, and eager to pursue the rapid 
flight of his genius, let me abandon for a moment the order of time, while I pass from 
the Fontes Juris to the Spirit qfLcews. To have a just conception of the compara- 
tively limited views of Grotius, it is necessary to attend to what was planned by 
his immediate predecessor, and first executed (or rather first begun to be executed) 
by one of his remote successors. 

The main object of tlie Spirit of Lteeas (it is necessary here to premise) is to show, 
not, as has been frequently supposed, what laws ought to be, — but how the diversi- 
ties in the physical and moral circumstances of the humdn race have contributed to 


fVeface to bb English Grammar. 
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produce diversities in their political establishments, and in their municipal rcgula* 
tions On this point, indeed, an appeal may be made to the author hin^elf. “ I 
write not,” says he, *' to censure any thing established in any country wliatsoever ; 
every nation will here find the reasons on which its maxims arc founded.” This plan, 
however, which, when understood with proper limitations, is highly philosophical, 
and which raises Jurisprudence, from the uninteresting and useless state in which 
we ^nd it in Grotius and Puffendorff, to be one of the most agreeable and important 
branches of useful knowledge (although the execution of it occupies by far the great- 
er part of his work), is prosecuted by Montesquieu in so very desultory a manner, 
that I am inclined to ^nk he rather fell into it insensibly, in consequence of the oc- 
casional impulse of accidental curiosity, than from any regular design he had form- 
ed to himself when he began to collect materials for that celebrated performance. 
He seems, indeed, to confess this in the following passage of his preface : “ Often 
have I begun, and as often laid aside, this undertaking. I have followed my obser- 
vations without any fixed plan, and without thinking eitlier of rules or excci>tioiis. 
I have found the truth only to lose it again.” 

Ilut whatever opinion we may form on this point, Montesquieu enjoys an unques- 
tionable claim to the grand idea of connecting Jurisprudence with History and Phi- 
losophy, in such a manner as to render them all subservient to their mutual illustra- 
tion. Some occasional disquisitions of the same kind may, it is true, be traced .in 
earlier writers, particularly in the works of Bodinus ; but they are of a nature too 
trifling to detract from the glory of Montesquieu. When we compare the jurispru- 
dential researches of the latter with the systems previously in possession of the 
schools, the step which he made appears to have been so vast as almost to justify the 
somewhat too ostentatious motto-prefixed to them by the author ; Prolem sine Matre 
creatam. Instead of confining himseli^ after the example of his predecessors, to an 
interpretation of one part of the Roman code by another, he studied the Spirit of 
these laws in the political views of their authors, and in the peculiar circumstances 
of that extraordinary race. He combined the science of law with the history of po- 
litical society, employing the latter to account for the varying aims of the legislator ; 
and the former, in its turn, to explain the nature of the government, and the man- 
ners of the people. Nor did he limit his inquiries to the Roman law, and to Roman 
history ; but convinced that the general principles of human nature are every where 
the same, he searched for new lights among the subjects of every government, aiul 


^ lljiH, though Romewhat ambiguously oxpivKRed, must, I think, hare been the idea of D'Alembert in the fob 
lowing sentence : “ Dans cet ouvrage» M. de Montes<|iiieu s’oexupe moins doR loix qu'on a faites, que dc celles 
tpi’ou a du faire." f FAitge th M» de M<mtcHquieu, J Ac-cording to tlie most obvious interpretation of IiIh words, 
they convey a rr .‘aning which 1 conceive to be the very reverse of the truth. 
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the inhabitants of every climate ; and, while he thus opened inexhaustible and im- 
thought of resources to the student of Jurisprudence, he indirectly marked out to 
the legislator the extent and the limits of his power, and recalled the attention of the 
philosopher from abstract and useless theories, to the only authentic monuments of 
the history of mankind 

This view of law, which unites Histoiy and Philosophy with Jurisprudence, has been 
followed out with remarkable success by various authors since Montesquieu’s time; 
and for a considerable number of years after the publication of the Spirit of Laws, 
became so very fashionable (particularly in this country), that many seem to have 
considered it, not as a step towards a farther end, but as exhausting the whole sci- 
ence of Jurisprudence. For such a conclusion there is undoubtedly some founda^ 
tion, sd long as we confine our. attention to the ruder periods of society, in which go- 
vernments and laws may be universally regarded as the gradual result of time and 
experience, of circumstances and emergencies. In enlightened ages, however, there 
cannot be a doubt, that political wisdom comes in for its share in the administration 
of human affairs ; and there is reasonable ground for hoping, that its influence will 
continue to increase, in proportion as the principles of legislation aro more general- 
ly studied and understood. To suppose the contrary, would reduce us to be mere 
spectators of the prepress and decline of society, and put an end to every species of 
patriotic exertion. 

Montesquieu’s own aim in his historical disquisitions, was obviously much more 
deep and refined. In various instances, one ^ould almost think he had in his mind 
the very shrewd sq)faorism of Lord Coke, that, “ to trace an error to its fountain- 
head, is to refute it — a species of refutation, which, as Mr Bentham has well re- 
marked, is, with many understandings, the only one that has any weight *. To men 
prepossessed with a blind veneration for the wisdom of antiquity, and strongly im- 


^ As examples of Montesquieu's peculiar and characteristical style of thinking in Tfte Spirit of Lates^ may be 
mentioned his ObsertmtioMonihe Origin and Bevolutims of the Homan Laws on Successions ; and what he has 
written on the Mistorg of the Civil Laws in his ow9t Countrg ; above all, his Theory of the Feudal Lams among 
the Franks^ considered in relation to the revolutions of their monarchy. On many points connected with these 
researches, his conclusions have been since controverted ; but alibis successors have agreed in acknowledging 
SB thdir common master and giude. 

* “ Jf&ur aficestors have been all along ugder a mistahej how came they to have fallen mfo it P is a question 
that naturally occurs upon all such occasions. The case is, that, in matters of law more especially, such is the 
dominion of authority over our minds, and such tlje pivjudice it creates in iavoui* of whatever institution it has 
under its wii^y that, after aU manner of reasons that can be tliought of in favour of the institution have 
been shewn to be insufficient, we stHl cannot forbear looking to some unassignable and latent reawm Ibr its effi- 
cient cause* But if, instead of any such reason, we can find a cause for it in some notion, of the erroneousness 
of which wo arc already satisfied, then at last we are content to give it up without farther struggle ; and then, 
and not till then, our satisfaction is complete.” Defence of Uewry^ pp. 94-, 95. 
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pressed with a conviction that every thing th^ see around tb^ is the result of the 
legislative wisdom of their ancestors, the ■very existence of a legal principle, or of 
an established custom, becomes an argument in its favour,; and an argument to 
which no reply can be made, but by tracing it to some acknowledged prejudice, or 
to a form of society so different from that existing at present, that the same consi- 
derations which serve to account for its first origin, demonstrate indirectly the expe- 
diency of now accommodating it to the actual circumstances of mankind. 

According to this view of the subject, the speculations of Montesquieu were ulti- 
mately directed to the same practical conclusion with that pointed out in the pro- 
phetic suggestions of Bacon; aiming, however, at this object, by a process more cir- 
cuitous : and, perhaps, on that account, the more likely to be efiectual. The plans 
of both have been since combined with extraordinary sagacity, by some of the later 
writers on Political Econnmy * ; but with their systems we have no concern in the 
present section. 1 shall therefore only remark, in addition to the foregoing obser- 
vations, the peculiar utility of these researches concerning the Mstorjf of laws, in re- 
pressing the folly of sudden and violent innovation, by illustrating the reference 
which laws must necessarily have to the actual circumstances of a>p^ple,— aud the 
tendency which natural. causes have to improve gradually and progressively tlie con- 
dition of mankind, under every government which allows diem to enjoy the blessings 
of peace and of liberty. 

The well-merited popularity of the Spirit qfLmes^ gave the first fatal blow to the 
study of Natural Jurisprudence; partly .fey the proofs wjbich, in every page, the work 
afforded, of the absurdity of all schemes of Universal Legislation ; and partly by the 
attractions which it possessed, in point of eloquence and taste, when contrasted with 
the insupportable dulness of the systems then in possession pf the schools. It is re- 
markable, that Montesquieu has never opce mentioned the name of Grptius in 
this, probably, as in numberless other instances, conceiving it to be less expedient to 
attack established prejudices openly and in front, than gradually to undermine the 
unsuspected errom upon which they feat. 

If the foregoing details should appear tedious to some of my readers, I must re- 


' Above all. by Mr Smith ; who, in Iub WmdA cfNatione^ bar judicioucly MMi tkOAiny eomUiMd with the 
inveitigation of general principlee, the most luminoua iketehea of lUeontieal HiUoty lalative to that form of 
political society, which W given birth to ao many of the inatitutioBa and cuatoau peculiar to amtdem Kwwpe . 

« The atrong ray of plnloaophic light on thia intereatmg aidtjeet,” which, according to Gibbon, « brake fiwm Scot- 
land in our times," was but a refteeden, though with a &r iteadier and mora i‘oi»e«it nttod forca, from tho scat- 
tered but brilliant sparks kindled by the genius of Montesquieu, i; shall afrerwania have occasitm to taka notico 
of the ntighty influence which his writings hare had on the suhsequent hutory of Sootish literature. 
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quest then to recollect, that they relate to a science which, for much more than a 
hundred years, constituted the whole of philosophy, both ethical and political, of the 
largest portion of civilized Europe. With respect to Germany, in particular, it ap- 
pears from the Count de Hertzberg, that this science continued to maintain its un- 
disputed ground, till it was supplanted by that growing passion for Statistical de- 
tails, which, of late, has given a direction so different, and in some respects so op- 
posite, to the studies of his countrymen 

When from Germany we turn our eyes to the south of Europe, the prospect seems 
not merely sterile, but afflicting and almost hopeless. Of Spanish literature 1 know 
nothing but through the medium of Translations ; a very imperfect one, undoubted- 
ly, when a judgment is to be passed on compositions addressed to the powers of ima- 
gination and taste ; yet fully suffleient to enable us to form an estimate of works 
which treat of science and philosophy. On such subjects, it may be safely conclu- 
ded, that whatever is unfit to stand the test of a literal version, is not worth the trou- 
ble of being studied in the original. The progress of the Mind in Spain during the 
seventeenth century, wc may therefore confidently pronounce, if not entirely sus- 
pended, to have been too inconsiderable to merit attention. 

The only good book,” says Montesquieu, “ which the Spaniards have to boast 
of, is that which exposes the absurdity of all the rest.” In this remark, I have lit- 
tle doubt that there is a considerable sacrifice of truth to the pointed effect of an 
antithesis. The unqualified censure, at the same time, of this great man, is not un- 
worthy of notice, as a strong expression of his feelings with respect to the general 
insignificance of the Spanish writers. 

The inimitable work here referred to by Montesquieu, is itself entitled to a place 
in this Discourse, not only as one of the happiest and most wonderful creations of 
Human fancy, but as the record of a force of character, and an enlargement of mind, 
which, when contrasted with the prejudices of the author’s age and nation, seem al- 
most miraculous. It is not merely against Books of ChiValry that the satire of Cer- 
vantes is directed. Many other follies and absurdities of a less local and temporary 
nature have their share in his ridicule ; while not a single expression escapes his pen 
that can give offence to the most fastidious moralist. Hence those amusing and 


' ** La connoiflBBDce des 6tatB qu’on ae plait aujourd'hui d'appeller Staiisdque^ eBt une de ces sciences qui sent 
devenues it la mode, et qui ont pris une vogue gcn^rale depute quelques ann^s ; elle a presque d^posn^dc cells 
du Droit Publie, qui r^gnoit au commencement et juaques vers le milieu du siecle present/’ Seflexions gwr h 
Fonx deg BtaU. Par M. le Comte de Hertabeig. ^rlin, 1782. 
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interesting contrasts by which Cervantes so -powerfully attaches us to the jiero of his 
Story ; chastizing the wildest freaks of a disordered imagination, by a stateliness yet 
courtesy of virtue, and (on all subjects but one) by a superiority of good sense and 
of philosophical rednement, which, even under the most ludicrous circumstances, 
never cease to command our respect and to keep alive our sympathy. 

In Italy, notwithstanding the persecution undergone by Galileo, physics and astro* 
nomy continued to be cultivated with success by Torricelli, Borelli, Cassini, and 
others ; and in pure geometry, Viviani rose to the very first eminence, as the Re* 
storcr, or rather as the Diviner of ancient discoveries ; but, in all those studies which 
require the animating spirit of civil and religious liberty, this once renowned coun* 
try exhibited the most melancholy symptoms of mental decrepitude. " Rome," 
says a French historian, “ was too much interested in maintaining her principles, 
not to raise every imaginable barrier against what might destroy them. Hence that 
index of prohibited books, into which were put fbe history of the President de Thou; 
the works on the liberties of the Gallican church ; and (who could have believed it ?) 
the translations of the Holy Scriptures. Meanwhile, this tribunal, though always 
ready to condemn judicious authors upon frivolous suspicions of heresy, approved 
those seditious and fanatical theologists,- whose writings tended to the encourage- 
ment of regicide, and the destruction of government. The approbation and censure 
of books (it is justly added) deserves a place in the history of the human mind." 

The great glory of the Continent, towards the end of the seventeenth century 
(I except only the philosophers of France) was Leibnitz. He was born as early as 
l646 ; and distinguished himself, while still a verj' young man, by a display of those 
talents which were afterwards to contend with the united powers of Clarke and of 
Newton. I have already introduced his name among the writers on Natural Law ; 
but, in every other respect, he ranks more fitly with the contemporaries of his old 
age than with those of his youth. My reasons for thinking so will appear in the se- 
quel. In the meantime, it may suffice to remark, that Leibnitz, the Jurist, belougs 
to one century, and Leibnitz, the Philosopher, to another. 

In this, and other analogous distributions of my materials, as well as in the order 
I have followed in the arrangement of particular fiicts, it may be proper, once for 
all, to ob.serve, that much must necessarily be left to the discretionary, though not to 
the arbitrary decision of the author’s judgment that the dates which separate 
from each other the different stages in the progress of Human Reason, do not, like 
those which occur in the history of the exact sciences, admit of being fixed with chro- 
nological and indisputable precision ; while, in adjusting the perplexed rights of the 
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innumerable daimanta in this intellectual and shadowy region> a task is imposed on 
the writer, resembling not unfrequently the labour of Aim, who should have attempt- 
ed to circumscribe, by mathematical lines, the melting and intermingling colours of 
Arachne’s web ; 

In quo diverai niteant cum mille coloreS) 

Transitua ipse tamen spectantia lumina fallunt, 

Usque adeo quod tangit idem est, tamen ultima distant. 

But I will not add to the number (already too great) of the foregoing pages, by 
anticipating, and attempting to obviate, the criticisms to which they may be liable. 
Nor will I dissemble the confidence with which, amid a variety of doubts and mis- 
givings, I look forward to the candid indulgence of those who are best fitted to ap- 
preciate the difficulties of rny undertaking. I am certainly not prepared to say with 
Johnson, that “ 1 dismiss my work with frigid indifference, and that to me success 
and miscarriage ar.e«mpty sounds.” My feelings are more in. unison with those ex- 
pressed by the same writer in the conclusion of the admirable preface to his edition 
of Shakespeare. One of his reflections, more particularly, falls in so completely with 
the train of my own thoughts, that I cannot forbear, before laying down the pen, to 
offer it to the consideration of my readers. 

“ Perhaps I may not be more censured for doing wrong, than for doing little ; fo» 
raising in the public, expectations which at last I have not answered. The expec- 
tation of ignorance is indefinite, and tliat of knowledge is often tyrannical. It is 
hard to satisfy those who know not what to demand, or those who demand by design 
what they think impos.sible to be done.’* 
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T*he chief purpose of these Notes and Illustrations, is to verify some of the more important views 
contained in die foregoing Historical Sketch. Tlie errors into which I have frequently been le<l 
by trust|Qg to the information oC writers, who, in describing philosophical systems, profess to give 
merely the jgeneral results of their researches, unaiithenticated by particular references to the ori- 
ginal sources, have long convinced me of the propriety, on such occasions, of bringing under the 
eye of the reader, the specific authorities on which my statements proceed. Without such a cheek, 
the most faithful historian is perpetually liable to the suspicion of accommodating facts to his fa- 
vourite theories ; or of unconsciously blending with the opinions he ascribes to others, the glosses 
ot his own imagination. The quotations in the following pages, selected principally from books 
not now in general circulation, may, I liope, at the same time, be useful in facilitating the labours 
of those who shall hereafter resume the same subject, on a scale more susceptible of the minute- 
ness of literary detail. 

For a few short biographical digressions, with which 1 have endeavoured to give somewhat of 
interest and relief to the abstract and unattractive topics which occupy so great a part of my Dis- 
course, I flatter myself that no apology is necessary ; more especially, as these digressions will, in 
general, be found to throw some additional light on tlie philosophical or the political principles of 
the individuals to whom they relate. 


Note A, p. 22. 

Sir Thomas More, though, towards the close of his life, he became “ a persecutor even unto 
blood, defiling with cruelties those hands which* were never polluted with bribes S’" was, in liis 
earlier and better days, eminently distinguished by the humanity of his temper, and the liberality 
of his opinions. Abundant proofs of this may be collected from his Letters to Erasmus ; and from 
the sentiments, both religious and political, indirectly inculcated in his Utopia. In contempt for 
the ignorance and profligacy df the monks, he was not surpassed by his correspondent ; and against 
various superstitions of the Romish church, such as the celibacy of priests, and the use of images 
in worship, he has expressed himself more decidedly tlian could well have been expected from a 
man placed in bis circumstances. But these were not the whole of his merits. His ideas on Cri- 
minal Law are still quoted with respect by the advocates for a milder code than has yet been intro- 
duced into this country ; and, on the subject of toleration, no modern politician has gone farther 
than his Utopian Legislators. 


^ Biirncf. 
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The disorders occasioned by the rapid progress of the Reformation, having completely shaken 
his faith in the sanguine 9j[>eculations of his yeuthi seem at length, by alarming his fears as to the 
fate of existing establishments, to have unhinged his understanding, and perverted his moral feel- 
ings. The case was somewhat the same with his friend Erasmus, who (as Jortin remarks) “ be- 
gan in his old days to act the zealot and tlie missionary with an ill grace, and to maintain, that 
there were certain heretics, who might be put to death as blasphemers and rioters,” (pp. 428, 481). 
In tlie mind of Erasmus, other motives, it is not improbable, concuiircd ; his biograplier and apo- 
logist being forced to acknowledge, that << he was afraid lest Francis, and Charles, and Ferdinand, 
and George, and Henry VIIL, and other persecuting princes, should suspect that he condemned 
their cruel conduct.” Ibid. p. 481. 

Something, it must at the same time be observed, may be alleged in behalf of these iwo illustri- 
ous persons ; no^, indeed, in extenuation of their unpardonable defection from tliexsause of religi- 
ous liberty, but of their estrangement from some of their old friends, who scrupled not to consider, 
as apostates and traitors, all those who, while they acknowledged the expediency of ecde&sastical re- 
form, did not approve of the violent measures employed for the accomplishment of that object. A 
very able and candid argument on this point may be found in Bayle, Article CasieUmi Note Q. 


Note B, p. 9i. 

The following short extract will serve to convey a general idea of Calvin’s argument upon the 
subject of usury. 

Pccunia non parit pecuniom. Quid mare? quid donuis, ex cujus locatione pensioncm perci- 
pio? an cx tcctis et parietibus argentum proprie nascitur? Sed et terra producit, et mari advehitur 
quod )>ecuniam delude producat, et habltationis comnioditas cum certii pocunia parari commutarive 
solet. Quod si, igitur plus ex negotiatione lucri percipi possit, quam ex fundi cujusvis proventu : 
an ferctur qui fiindiim sterilem fortasse colono locaverit ex quo mercedem vel proventunt recipiat 
sibi, qui ex pecunia fructuin aliquein pcrceperit, non ferctur ? et qui pecunia fundum acquirit, ari- 
non pecunia ilia geiierat alteram annuam pecuniam? Unde vero roercatoris lucrum? Ex ipsius, 
inquies, diligentia atque industria. Quis dubitat pecuniam vacuam inutilem oinnino esse ? neque 
<jui a me inutuain rogat, vacuam apud se habere a me acceptam cogitat. Non ergo ex pecunia illu 
lucrum accedit, sed ex proventu. Ilhe igitur rationes subtiles quidem sunt, et speciem quandai^ 
liabent, sed ubi propius expenduntur, reipsa concidunt. Nunc igitur concludo, Judicandum de 
usuris esse, non ex particular! aliquo Scriptural loco, sed tantum ex acejuitatis regula.” Ca/vini 
EpiMotm, 


Note C, p. 84. 

The prevailing idea among Machiavel’s contemporaries and imiaediate successors certainly was, 
that the desigii of the Prince was hostile to the riglita of niatiktud ; and that the author was either 
entirely unprincipled, or adapted his professed opinions to the varying circumstances of his own 
eventful life. The following are the words of Bodinus, born in 1530, the very year when Machia- 
vel died; an autlior whose judgment will have no small weight with those who are acquainted with 
his political writmgs : Machiavel s’est bien fort m^sconte, de dire que T^stat populaire est le 
nicilleur ’ . et n^antmoins ayant oublie sa premiere opinion, il a tenu en un autre lieu que pour 
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• Prince, Book i. c. ix. 
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restituer Tltalie en sa liberie, il fiiut qu’il n*y ait qu’un Prijice ; et de fait, il s’est efforce de forint r 
un estat le plus tyranniqiie du monde ; et en autre lieu ^ il corifessc, que i’estut de Venice est ie 
plus beau de tous^ lequel est une pure Aristocratic, s’il en fiit onques : tellcment qu’il ne s^'nit a 
fjuoi se tenir.” {De la llcpubUgue, Liv. vi. chap. iv. Paris, 1576). In the Latin version of the 
above passage, the author applies to Machiavel the phrase, Homo ievimmm ac neguissimufi. 

One of the earliest apologists for Machiavel was Albericus Gentliis, an Italian author of whom 
some account will be given ailerwards. His words are these : “ Machiavel, a warm panegyrist 
and keen iissortor of democracy ; born, educated, promoted under a republican government, was 
in tlic liighest possible degree hostile to tyranny. TJie scope of his work, accordingly, is not to in - 
struct tyrants ; but, on the contrary, by disclosing their secrets to their oppressed subjects, to ex- 
pose them to public view, stripped of all their trappings/* He afterwards adds, that “ Machiavers 
real design was, under the mask of giving lessons to sovereigns, to open the eyes of the people ; 
and that he assumed this mask in> the hope of thereby securing a freer circulation to his doctrines.” 
;/V Ln/ationifmSf Lib. iii. c. ix. Loud. 156.5). The same idea was afterwards adopted and zeal- 
ou'>ly contended for by Wicquefort, the author of a noted book entitled the AmlxtaHador ; and by 
many olher writers of a later date. Bayle, in his Dirthmnj^ has stated ably and impartially the 
ji gumonts on both sides of the question r evidcniiy le/ining, liowever, very decidedly, in his own 
opiiiK^ii, to that of Machiavel’s ajiologists. 

llic following passage IVom (he excellent ivork ofM. Simondc dc Sismondi on the Literature of 
ilu* South, appears to me io ajqiroacli very near to iho truth in the estimate it contains both of the 
spirit of the J^rlttre^ and of il.e character of the author. ” The real object of Machiavid cannot 
liavvi been to conlirm upon tlie tiiroof- a tyrant whom he detested, and against whom he had al- 
ready conspired ; nor is it more probable that he had a design to expose to the people the maxims 
of tyranny in order to render them odious. Universal experience made them ii that time suflieient- 
iy known to all Italy; mul that infernal policy W’bich Machiavel reduced to principles, was, in Ujc 
ijixiernlU century, practised b} every govcrnniciu. Tliere U rather, in his manner of treating i(, 
a universal bitterness against mankind; a contempt of tl. ■ wliole human race; winch makes liim 
address them in the language to wdiich tliey had debased lluunsclves. He speaks to the interests 
of men, and to their selfish calculations, as if he tii ught it 'iscless w appeal to their enthusi.asm or 
to their moral feelings.” 

I agree })erfect]y with M. de Sisinondi in considering the two o]>posiic hypotlu'ses referred to in 
the above extract, as alike untenable : and have only to add to Jii'> remarks, that, in writing t^e 
PriueXy the author seems to have been more under tfic infiucncc of spieen, of iil-lmmour, and of 
blasted hopes, than of any deliberate or systematical purpose, either favourable or adverse to hu- 
man happiness. The prevailing sentiment in his mind probably w^as, Si ridt df vipi^ (fiapi- 

atnr *. n 

According to this view of the subject, MachiavePs Prlna , insteail of‘ being considtred as a new 
system of political morality, invented by himself ought to be. regarded merely as a digest of the 
maxims of state policy then universally acted upon in the Italian courts. If 1 be not mistaken, it 
was in this light that the book was regarded by Lord Bacon, whose opinion concerning it being, in 
one instance, somewhat ambiguously expressed, has been supposed by several writers ot note (parti* 
cularly Bayle and Mr Uoscoc) to have coincided with dial quoted above from Albericus Gentiiis. 
To roe it appears, that the very fUrn of the sentence appealed to on this occasion is rather dis- 
respectful that otherwise to MaebiavePs cluiracter. “ Est itaque quod gralias agamus Machiavellio 


' DiMCourscs upon Livy. ... i r l- i 

» Many traces ofthii misanthropic ilisposition occur in ifie historical and even in the dramatic works of Machiavel. 
is very justly observed by M. de Siamondi, that the pleasantry of his comedies is almost always mingled with gall, 
laughter at the human race is but the laughter of contempt. 
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et hvjijffanodi ftcnptorihus, qul aperte et indissirnulanter proferunt^ quid homines facere sol cant, non 
quid dcbeaut.” Aif(j. HscienL I.ib. vii, cap. ii.) The best comment, however, on these words, 
i«i to be found in another i>assage of Bacon, where he has expressed his opinion of Machiaversinorrd 
demerits in terms as strong and unequivocal as language can furni^ ‘‘ Quod enirn ad malas artts 
altiiiet; si quis Machiavellio se dederit in disciplinam ^ qui prsecipit,” &c. &c, &c. See the rest 
of the paragi'aph {JJe Aug. SeknL Lib. viii. cap. ii.) See also n passage in Book vii. chap. viii. be- 
ginning thus ; « An non et hoc verum est, juvenes multo minus PdUiem quam Etfikm auditorcs ido- 
nu03 esse, nntequam religione et doctrina de moribus et officiis plane imbuantur ; ne forte judiclo 
depruvati et corrupti, in earn opinionem veniant, non esse rerum xiifFerentias morales veras et soli- 
das, sed omnia ex utilitate. — Sic cnim Machiavellio dicere placet, Qmd si ctmtigk^t Ccesarerti Mio 
iinperainnifuissey Catilina ipsofuisset orftosior,*' &c. &c. Afler these explicit and repeated declara- 
tions of Ills seiuimcnts on tliis point, it is hard tliat Bacon should have been numbered among the 
apologists of Machiavel, by such higli authorities as Bayle, and the excellent biographer of Loren- 
zo de Med ids. 


Note D, p. 41. 

The cliarge of plagiarism from Bodln has been urged somewhat indelicately against Montes- 
quieu, by a very respectable writer, the Chevalier de Lilangicri. On a cm, et Ton croit pent- 
etre encore, que Montesquieu a parlc le premier de Tinfluence du cliniat. Cette opinion est une 
eireur; Avant lui, le delicat et ing^mieux Fontcnclle sVtoit exerce sur cet objet. Machiavel, eu 
plusieurs endroits do scs ouvrages, parle aussi de cette influence du climat sur le physique et sur le 
moral dcs peuples. Chardin, im de ces voyageurs qui savent observer, a fait beaucoup de reflex- 
ions sur rinfluence physique et moral des cliraats, L’Abbe Dubos a soutenu et developpe Its 
pensees de Chardin; ct Bodin, qui peut-etre avoit lu dans Polybe que le climat determine Jes formes, 
Ja couleur, et les mccurs des peuples, en avoit deja fait, cent cinquante ans auparavaiit, Ja base de 
s<m systenie, dans son livre de la Ilepubllque, et dans sa Methode dc TEIistoire. Avant tons ces 
ecrivains, rimmortei Hippocrate avoit traite fort au long cette inaticrc dans son fanienx ouvrage 
(k /’«?>, iles et des Jieux. L’Auteur de f Esprit des Lois, sans citer uu soul de ces philosoplies, 
etablit a son tour un systeme ; inais il nc fit qu’aWrer Ics principes d’Hippocrate, et donner uiie 
plus grande extension aux idees de Dubos, de Chardin, et de Bodin. II vouliit faire croire au 
public qu’il avoit eu Ic premier quclques id^es sur cc sujet ; et le public Ten crut sur sa parole.’* 
/>« Science dc la Legislation^ outrage traduit de Vltxdwi. Paris, 178G. Tom. L pp. 225, 226, 

The enumeration here given of writers whose works are in every body’s hands, might have satis- 
fied Filaijgieri, that, in giving his sanction to this old theory, Montesquieu had no wisli to claim to 
himself the praise of originality. It is suip]:is|pg» that, in the foregoing list, the name of Plato 
should have been omitted, who concludes ,his fifth book, De^ Legibus^ with remarking, that “ all 
countries are not equully susceptible of the same sort of discipliin; ; and that a wise legislator will 
pay a due regard to ijic diversity of national character, arising from the influence of climate and of 
soil.” It is not less surprising, that tlie name of Charron should liave been overl6oked, wliose ob- 
servations on the moral influence of physical causes discover as much originality of thought ns 
those of any of his successors. See Dc la SagessCf Livre i. chap, xxxvii. 


Note E, p. 44, 

Innumerable instances of Luther’s credulity and superstition are to be found in a book entitled 
Martini Lnthjh Cdloguta MensaUa^ Ijcc. first published (according to Bayle) in 1571, The only 
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copy of it which I have seen, is a translation from the German into the English tongue hy Capiuin 
Henrie BelL (I,<mdon 1652.) This w^ork, in which are ’** gathered up the fragments of the di- 
vine discourses which Luther held at his table witlj Philip Helsnchthon, and divers other learned 
men,’' bears to have been originally collected « out of hiS holy moutli” by Dr Anthony Lauter- 
bach, and to have been afterwards “ digested into common-plAces” by Dr Aurifuber. Although 
not sanctioned vith Lather’s naiqei I do not know that the slightest doubts of its details have bt cm 
suggested, even by sneh of hk followers as have regretted the indiscreet communication to the pu- 
blic, of his unreserved taMe-talk with his cemfidential companions. The very accurate Scckendorfl 
Itas not called in question its authenticity j but, on the contraqr, gives it his indirect sanction,^' 
remarking, that it was cdllected with little prudaice, and not less imprudently printed : “ Lihro 
CoUoquiorvm MmaHtm minusquldem cautd composito et vnlgato.” (Baylo, article Luther, Note L.) 
It is very often qubfiM as an authnriqr by the candid and judicious Dr Jortin. 

Tn conftrmation of what I have said of%,nther’s credulity, I shall transcribe, in the words of the 
English truiriktor, the substance of one of Luther's Divine Discoureee, “ concerning tlie devil and 
his works.” “ The devil (said Luther) can transform himself into the shape of a man or a woman, 
and so decciveth people ; insomuch tliat ope ihiuketh he lieth by a right woman, and yet is no such 
matter ; for, as St’ Paul saith, the devil i$ strong by the child of* unbelief. But inasmuch as cbil- 
dren or devils are conceived in such sort, the same «re very horrible and fearful examples, I.ike, 
unto this it is also with what they call the Nix in the water, who draweth people unto him as maids 
and virgins, of whom he begetteth devlb’ children. Tlye devil can also steal children away; as 
sometimes children within j:he space of six weeks' after their birth are lost, and other childi’en, call- 
ed supposititii, or chai^ling[s, laid in their plnces. 'Of the Saxons they were called Kiltcrops. 

« Eight years since," said Luther, »♦ at Dessau, I did see and touch such a changed child, which 
was twelve years of age ; he had liis eyes, and all. members, like anotlier child ; he did notliing but 
feed, and would eat as much os two clowns were able to cat. I told the Prince of Anhalt, if I wci o 
prince of that country, I would venture /tomieiditm'iSieTeon, and would throw it into the river Moi- 
ilaw. 1 admoni$hed.die people dwelling in dial place devoutly to pray to God to take away tlu- 
devil. The sanie 'tras done accordingly, and die second year after die changeling died. 

In Saxony, near unto Halberstad, was a man diat also had a hiUcrop, who suckeil the mother 
and five other women dry, and besides devoui:ed venmuch. This man was advised that he should, 
in his pilgrimage at Halherstadj .make a promise kUlcrop to the Virgin Afarie, tuid should 

c.ause him there to be I'ocked. This advdee the man followed, and carried the clmn^ling thither in 
1 . basket. But going over a river, being upon the bridge, aiiotlter devil that was below in the ri- 
ver, called and said, JCiUcrop ! Kilkntp ! Then the child in die basket (which never before spoke 
one word), answered, ho. The devil in die water asked further, WJiitber art thou going ':’ 
'J'hc child in the basket said, I am going towards^'Hocklestad to our loving mother, to be rocked. 
The man being much affrighted thereat, threw the child, with the basket, over the bridge into the 
water. Whereupon the twq devils flew away together, and cried Ho, ho, ho, tumbling themselves 
over one another, and so vanished." (pp.'386, 587.) 

With respect to Luther’s Theologic^ Disputes with the Devil, see the passages quoted by Buyle, 
Art. LitfAer, Note U. . 

Facts of this sort, so recent in their date, and connected with the history of so great a charac- 
ter, are consolatory to those, who, amid the follies and extrava^ncies of their contemporaries, arc 
sometimes tempted to despair of the cause of* truth, and of the gradual progress of human reason. 
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, f Notb F, p. 59. . 

Ben JoiMon is one of the few contemporary writers by whom the transoendent genius of Bacon 
appears to have been justly appreciated; and the only one I tnow oi^ who has transmitted any .idea 
of his forensic eloquence; a subject on which/from his own professional pursui^ combined witli 
tlie reflecting and philosophical cast of his mind^ Johnson was peculiarly qualifi^ to form a com- 
petent judgment. “''There happened,” says h^. “In nly time, one hoble tp^er, who was full of 
g^ity in his speaking. No man ever s poke more neatly, more pr^y, more wmgbtily, or sufiered 
emptiness, lest idleness in whaf he uttered. No Jn'^ber of his speech but oonmted of its own 
graces. His hearers could, opt cough, or look omdisi from him without loss. He commanded 
where he spoke, and had hi's ' jhdges angry and ple^d at his devotion. *^0 of every man 
that heard him was, that he '^piild make an end.” . Ndi jfiner desciriptitm of the perfection of this 
art is to be found in any author, ancient or modeiTi. , 

The admiration of JpnsoR&r Bacon (whpm he i^pears.to helve luiown'intimately >) seems al- 
most to have blinded him to those indelible shades in >ldl fame, to which, even 'at this distance of 
time, it is impossible to tup,ti>e eye without feelings of sorrow and humiliation. Yet it is but can- 
did to conclude, from (he j^iiumous praise lavished On him by Jonson^d by Sir Kenelm Digby 
that the servility of llte courtier, and the laxity of. the judge, were, in the relations of private life-, re- 
deemed by many estimable and amiable' qualities. That man must surely -have been marked by 
some rare features of morid os well as of intellectual greatnes^ of Whom, long after his deatli, Jou- 
son could write in the foUdwilig'words ; 

My conceit off his person was never Ipcr^Med teferard him by his place or honours; but 1 havi- 
and do reverence him, for the g^tn^s that^was only proper to himself, in ^at he seemed to me 
ever, by his works, one of the greatest men, and most worthy of admiration, that had been in many 
ages. In his adversity, I ever, prayed dia| God would give hinf strength, for greatness he could 
not wont. Neither could I condole in a mrd or pliable for him, as knowing no accident could 
do harm to virtue, but rather help to m«dce it mwifest.” 

In Aubrey’s anecdot^ of Bacon % there are several particulars not unworthy of the attention of 
his future biographers. One expression, of'thfe writer is more peculiarly striking : “ in short, ail 
that were preat and good loved and honoure^im.” ^Wheq it is considered, that Aubrey’s know- 
ledge .oiNiacpg,was derived ciiiedy tbrouj^ the medium of Hobbes, who had lived in habits of the 
most intimate friendship with bq|th, and whose writings shew that he was fer from being an idola- 
trous admirer of Bacon’s philosi^hy, it seems impossible %a candid mind, after reading the fore- 
going short but comprehensive eulo^, not*to feel a jiftopqg incliiu^n to dwell rather on the feir 
than on the dark side of the Cfaancelli^s character, ah(^ , before pronouncing an unqualified con- 
demnation, carefully to separatfs .the faults of the age from- those of the individual. 

An affecting allusion of his own, in one of his greatest works, to the errors and misfortunes of 
ills public life, if it does not atone for h>s faults, may, at least, have some effect in softening the as- 
perity of odr censures. “ Ad Uteras potius quam^iul idind quicquam natus, et ad res gerendas 
nescio quo fato contra genium suum abrqitus.” De Aug. Sc. viii. c. iii. 


■ JoMon it taid to have translated into Latin great part of foe books De AegmeiUii Seientiannn. Or Warton states 
this (I do not know on what authority) as an undoubted fact.' ' on Ifte Oeirfiii ani Writings ef Pope, 

■ See his letters to M. de. Fermat, printed at the end of Fenbat’i 'Optra Matherntdea, Tdew, 1679. 

' Lately published in foe ntmets foe Bodleian Ubraiy. 
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Even in Bacon’s professional line, it is now admitted, by the best judges, that he was greatly un- 
derrated by his contemporaries. ** The Queen did acknowledge,” says the Earl of Essex, in u 
letter to Bacon himself, you bad a great wit, and an excellent gift of speech, and much other 
good learning. But in Ulw^ she rather thought you could make shew, to the utmost of your know * 
ledge, than that you were deep.” 

« If it be asked,” says Dr Hurd, « how the Queen came to form this conclusion, ilie answer is 
plain. It was from Mr Bacon’s having a great wit, an excellent gift of speech, and much other 
good learning.” Huixl’s Didlogma. 

The following testimony to Bocorf^s legal knowledge (pointed but to me by a learned friend) is 
of somewhat* more weight than Queen Elizabeth’s judgment against it: « What might we not have 
expected,” says Mr Hargrave, after a high encomium on the powers displayed by Bacon in his 
< Reading on the Statute qf Uses^ « what might we hot have expected froln the bands of such a 
master, if his vast mind liad not soeinliraoed wtdiin its compass the whole fielt> of science, as very 
much to detach him from professional studies !” 

It was probably owing in part to his-court-disgrace, that so little notice was taken of Bacon, ioi 
some time after his death, by tlio^ English writers who availed themselves, without any scruple, oi 
the lights struck out in his works. A very remarkable example of this occurs in'o curious, iliough 
now almost forgotten boo(^\pubIislied in 1627), entitled, An Apbbgy or Dedaraiian of tiui 
and Providence of Qod in die Oovmwieut of the IVoridj by George Hakewill, D. D. Archdeacon of 
Surrey. It is plainly the prediction of an uncommonly liberal and enlightened mind ; well stor- 
ed with various and choice learning, collected both from ancient and modern* authors. Its gene- 
ral aim may be guessed at from the,text of Scripture prefixed to it as a motto, ‘‘ Say not iliou, 
what is the cause that the former days are better than these, for thou dost not inquire wisely con- 
cerning this and from the words of Ovid, so happily applied by Hakewill to tlie « common ei - 
ror touching the golden age,” 

Prisca juvent alios, ego me nunc deaique uatum 
Gratulor. ** 

That tlie general ddkign of book, as well as many incidental observations contained in it, 
was borrowed from Bacon, there cannot, I appreltend, be a doubt; and yet I do not recollect more 
than one or two references (and these very slight dbes) to bis writings, through the whole volume. 
Oiu> would naturally have e;|;pected, that$ in the ibllowing passage of the epistle dedicatory, the 
name of die late unfortunate Cliancellor of England, who bad died in the course of the preceding 
year, might have found a place along with the oti^r great clerks there enumerated ; I do not believe 
that all regions of the world, or all ages in the' same region, afibrd wits always alike ; but this I 
think (neither is it my opinion alone, but of Scaliger, Vives, Buda^us, Bodin, greed clerks 

that the wits of these latter ages, being manured by industry, directed by precepts, and regulated 
by method, may be ^ capable of deep speculations, and produce as masculine and lasting births, 
as any of the ancienter times have done. But if we conceive them to be giants, and ourselves 
dwarfs ; if we imagine all sciences already to have received their utmost perfection, so as we need 
not but translate and comment on what tliey have done, surely there is little hope that we should 
ever come near them, much less m$tch them. The first step to enable a man to the achieving of 
great designs, is to be persuaded that he is able to achieve them ; tlie next not to be persuadetl, 
that whatsoever hath not yet been done, cannot therefore be done. Not any one man, or nation, or 
age, but rather mankind is it, which, in latitude of capacity, answers to the universality of things 
to be known.” In another passage, Hakewill observes, that, « if we will speak properly and punc- 
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tually, Jiiiiiquity rather consists in old ago, than in the infancy or yottth of the worid.^ I need 
scarcely add, tliat some of the foregoing sentences are almost literal transenpU of Bacon s won s. 

The philosophical feme of Bacon in his own country may be dated Irom tlie establishmen o 
ihe Royar Society of London ; by the founders of which, ns appears from (heir collengme, Dr Sprat, 

]).; was held in so high estimation, that it was once proposed to prefix to the history of their labouis 

some of Bacon’s writings, as the best comment on the views with which they were umlertakOT. 
Sprat himself, and his illustrious friend Cowley, were among the number of Bacon s earliest eulo- 
gists; the latter in an Ode to the Royal iSociety, tod well known to require any notice here; the 
ibrinur in a very splendid passage of his History, from which I shall borrow a few g^tences, as a 
conclusion and ornament to this note. , 

» I 'or, is it not wonderful, that he who had run through all tlie degrees of that profession, winch 
usually takes lip men’s whole time; who had studied, and practised, and governed the common 


taw ; who had alwfeys Uved in the crowd, and borne the greatest burden of civU business ; shouUt 
ye( find leisure enough for these retired studies, to excel all those men, who separate themselves 
ibr this very purpose? He was a man of strong, clear, and powerful imaginations ; his genius was 
s.:arching and inimitable ; and of this I need give no other proof than his style itself; which as, lor 
the most part, it describes men’s minds, ns well as pictures Jo tlieir bodies, so it did bis above a 
men living. Tlie course of it vigorous and majcstical ; the wit bold anJfamiliar ; die comparisons 
fetched out of the way, and yet the more easy' ; In all expressing a goul equally skilled in men 
find nature.” 


Noth G, p. 62 . 


Tiic paradoxical bias of Hobbes’s understanding is never so conspicuous as when he engages In 
pliysical or in matlieniatical discussions. On sudi occasions, he expresses liimself with even more 
limn Jiis usual confidence and arrogance. Of the Royal Society f the Virttmi as he calls them that 
vu ef. at Grcsliam College ) he writes thus : “ Conveniaht, studia coiiferant, experimenta faciant quan- 
tum volunt, nisi et principiis utantur meis, nihil proficient.” And elsewhere ; Ad causas auteni 
propter quas proficere ne paullum quidem potuistis nec potcritis, nccediltit etiam alia, ut odium 
Hobbii, quia nimium libcrc scripserat de academiis veritatem ; Nam ex eo tempore irati physici et 
inatheinatici veritatem ab eo venientem non recepturos se palam profess! sunt.” In las Lnglish 
publications, he indulges in a vein of coarse scurrility, of which hi% own words alone can convey 
any idea. So go your ways,” says he, addressing himself to Ur Wallis and Dr Seth Ward, two 
oi the most eminent mathematicians then in England, «yoii uncivil ecclesiastics, inhuman divines, 
de-doctors of morality, unasinous colleagues, egregious pair of hmehars^ most WTetched mliasftmi 
vimlicts acajtkmiarum ; and remember Vespasian’s law, 4h((t it is utdawful to give ill hnguage firsU 
bin civil and lauful to return it**' 


•* Note H. p. 6*- 

W'itli respect to the Leviathan^ a very curious anecdote is mentioned by Lord Clarendon. 
“When I returnedi^^” says he, “from Spain by Paris, Mr Hobbes frequently came to nle, and 

> By the word easy, I presume Sprat here means the native and spontaneous growth of Bacon’s own fancy, in opposition 
to tlie traditionary sizuilies borrowed by common-place writers from their predecessors. 



NOTES AND ILLUSTRATIONS. 


told me that hi« book, which he would call Lt^viaihan^ was then printing in England, and thm i.v' 
received every week a sheet to correct ; and thought it would be finisljed within a little more 
a inontli. He added, that he knew when J read the hook I would not like it; and thereupon mtu- 
tioiied some conclusions ; upon which 1 asked him why he would publisli such doctrines ; to u hicii, 
after a discourse, between jest and earnest, he said, 77/c t.s', I have a mind to oo houti'' In 

another passage, the same writer expresses himself thus i “ The review and conclusion of tlu‘ ij« 
viaffutn is, in trutl), a sly address to Cromwell, that, being out of the kingdom, and so being nei- 
ther conquered nor his subject, he might, by his return, submit to his government, and be bound 
to obey it. This review and conclusion he made short enough to hope that Cromwell jiiight rca*! 
it ; where he should not only receive the pawn of his new subject's allegiance, by declaring his o\\ n 
obligations and obedience ; but by publishing such doctrines as, being diligently infused bv such 
a master in the art of government, might secure the people of the kingdom (over whom he liad no 
right to command) to acquiesce au^ submit to his brutal power.’* 

That there is no exaggeration or misrepresentation of facts in these passages, with the view ol 
injuring the character of Hobbes, may be confidently presumed from the very honourable u st;.. 
mony which Clarendon bears, in another part of the same work,, to his moral as well as iiUelK v- 
tual merits. Mr Hobl>e8,” he observes, is a man of excellent parts; of great wit; of some 
reading; and of somewhat more thinking; one who has spent many years in foreign parts and <:h- 
servations; understands the learned as well as modern languages; hath long had the rc[)uta;iori 
ui'a great philosopher and mathematician; and in his age hath had conversation with many worrhv 
and extraordinary men. In a dfcrd, he is one of the most ancient acquaintance 1 have in tijii 
world, atiil of whom I have always bad it great esteem, as a man, who, besides his eminent loari)- 
ing and knowledge, hath been always looked upon as a man of probity, and of a life free irc;;-: 
scandal.’* 


Note I, p. 69 . 

It is not easy to conceive how Descartes reconciled, to his own satisCiction, his frequent use ot 
the word substance^ as applied to,the mind, witli iiis favourite doctrine, that the es^eurtt of the mind 
consists in thought. Nothing can be well imagined more imphilosophical than this Iasi doctrine, 
in whatever terms it is expressed i but to designate by the name of mhstance^ what is also called 
though^ in tlie course of the same argument, renders the absurdity still more glaring than it would 
otherwise have been. 

J have alluded, in the text, to the difference between the popular and the scholastic notion ol 
snhstavee. According to the latter, the word corresponds to the Greek w ord as em- 

ployed by Aristotle to denote the first of the predicaments ; in which technical sense it is said, in 
the language of the schools, to signify //iot which supports attributes, or which is subject to accuiaih'. 
Al a period when every person liberally educated w^as accustbmed to this barbarous jargon, it might 
not appear altogether absurd to apply the term substance to the human soul, or even to the Deity. 
Bui, in the present times, a writer who should so employ it may be assured, that, to a great ma- 
jority of his readers, it will be no less puzzling than it was to Crambe, in Martinus Scriblcrus, 
when lie first heard it thus defined by his master Cornelius ^ How extraordinary does the follow- 


> ** When he was tolJ, a tubtUmce was that which was iulject to accid^ntt, then soldiers, quoth Crambe, are the oiost 
bubstantial people in the world.’* Let me add, that, in the list of philosophical reformers, the authors of Martinus Scrit» 
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iug MotoDce now souo4 ^1® 8 philosophical ! aitd yet it is copied from a work published 
little more than wy^ty years. by the learned and judicious Gravesande : “ Substontis sunt 
aut cogitante%,.aiit^on pogitantes,* cogitanhw, di^; noyiroas, Ijeum et wenton nostram* Duas 
eiiam substantia^ ,qum non eogitail^ nobis, sjw^ spatium et coipus.” Jwtrq^ <d Phil § 19. 

The Or^ sir^ »«• (dyrived- .frpm tb.e piMiiciip%<^,j»j(SiX;ii».,i^ liable to thei^e objections. It 
obtrudes -no sensible imag^ on the pnd, ipi • great , advantage over the La- 

tin v(^d, SHbiftHitfo. ^ ^ ibrmeF» in its b^cal^eci^|^^( .jS;^.e;9^8i9n tp 1^^ of an idea 
miginally derived Iroin Tfcfind. The latter ia aA^^|jtei|^ te.|llind,.H,im Jdm^vorigwally derived 
trom Matter. \ ■ i,- , 

Instead of defining i^'nd tp^];M.a,t]iu^ nmeh more l<^ci^ cpirect to de- 

fino it a thinking ^ 9^.^* ftronoun tAat, 

any substantive whatever, l^d is wht^ thinks, wiUi,” &c. 

The ibregoing remarlts a4|u^ me an opportunity of 'e9cero^|iDg what^ 1 have elsewbere obser- 
ved concerning the efl^lapta which the scholastic :}diil(Mipfay has^oo the present habits of think- 
ing, even of those who never cultivated that branch of leanung. In consequence of the stress laid 
on the jsreiScaHieiits,. ipen became accustomed in theut.i!9ttlh to imagine, that in order, to know die 
nature of any toii^ it was sulBcient to lomw imder what.pmftoniienf or .ce^^ it ought to be ar- 
ranged; and that, till this was done, kimiMjncd'to our fiwulties a imlgeCt merely of ignorant won- 
der. Hence the impotent attempt tp.coBmrehend under stone conunou name (such as that of suA- 
.ytoMce) the heterogeneous etdatonces of matter^ of mie4 apd ^pnee ; and hence the 

endless disputes to winch the last of these wca]^.^hef Schoohu 

In our own times, Kant and -his. toUoaref* .to .have thought, that they had thrown a new and 

strong light on the nature of (>ms of 

Uie imteilect) as a ctmunon teimrapphcidijktojtfotm Is net this (to revert to the scholastic fully of 
veibal generalization ? And is it npt evi^t^ that of things urnich are mique (such as maUer, mind^ 
spacer time) no classification is practicable ?; .Indeed, to speak, ^ classifying what has nothing in 
conimoi^wh any thing else, is a contradiction in terms. It was. thus that & Augustine. felt, when 
lie said, ^ Quid sit tempus, si nemo qusscat a m% ecio ; si quis mterroget, nescio.” His idea evi- 
dently was, diat, aithooid^ he annexed as clear and precise a notion to the word tone, as be could 
do to any ol^eet of hu,man thou ght , he waannable to fihd any tenn more general, under which it 
could be comprehended; and, consequently, unable to give any definition, by which it might be 
explained. 1 . ' ; 

Kpii; K, pi .89. ' - f 

'* Les Meditations dla Deseostes p n rfae Mt ..cn Ifi'il.'C'&ttiih da toi|M onvtages, celoi qn’il es- 
fimoit le plus. Ce qui chametorise but tent cet owynqi^ Vest qall cMtient sa iameuse demonstra- 
tion de Dieu par I’idee, demoostaradtoi si xdpdtle depnis, adoptoe pmr les imest at rgettoe par les 
autres ; et ytf si est k premier la dh et^la matiire eoH patftutement d^vdopp^e, 

car avant Hescactes on. n’avoit encore bien i^ptodimi les'preuves jditlosofdiiqiitoi de la spintualitc 
dei’ame.** JSfape db Zlesoirto^ par M. Thoimto^Ibto tO. 

lenu ought not to be overiooiced. ' Their happy ridicule, of the sdtolsitic Logie tod llelaphyiic* are univemny known ; 
but few arc aware of tlieaeuteaesaand Mgidqt dbph^ fa .theh sltoi oa i to wneof theneit vwlnetable pamgci in 
Locke’t Emsj. In thii part of the work U it commonly imdentood .that Arbuthnot had tho principal (hate. 
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NOTES AND ILLUSTRATIONS. 

If the remarks in the text be correct, the charactcristical merits of Descartes’ McditatUnis tlo not 
r.Qiisist ill the novelty of the proofs contained in them of the spiritudlity of the soul (on which point 
Dt scartes has added little or nothing to what had been advanced by his predecessors), but in the 
clear and decisive arguments by which they expose the absurdity of attempting to explain the men- 
tal phenomena, by analogies borrowed from those of matter. Of this distinction, neither Thomas, 
nor Turgot, nor D'Alembert, nor Condorcet, seem to have been at all aware. 

T quote from the last of these writers an additional proof of the confusion of ideas upon thii 
point, still prevalent among the most acute logicians. ** Ainsi la apiritucUite de Vame^ n’est pas 
line opinion qui ait besoin de preuves, mais le resultat simple et nature] d’un analyse exacte de nos 
idees, ct de nos facult^s." {Vie de M. Turgot.) Substitute for spirituality the word immaterial ity^t 
jukI the observation becomes equally just and important. 


Note L, p. 90. 

Tlie tbllowing extract fiom Descartes might be easily mistaken for a passage in the Naimm O/ - 
gauoh. 

Quoniam infantes nati sumus, et varia de rebus sensibilibus judicia prius tulimus, qiiam inte- 
grum iiostriL- rationis usum liaberemus, multis prajudiciis a veri cognitione avertimur, quibus non 
abler videuuir posse liberari, C|uam si scniel in vita, de iis omnibus studeamus dubitare, in quibus 
vel niiiiiinam incertitudinis suspiftonein reperiemus. 

Quin ct ilia etimn, de quibus dubitabimus, utile crit habere pro falsis, ut tanto clarius, quid- 
nam certissimiim et cognitii facillirauhi sit, inveuiamus. 

*• Itaque ad soiio phiIosoj>handiim, vcritatemque omnium rerum cognoscibilium iiidagandam, 
priinb onuiiii pricjudicm sunt deponuida; sivc accurate est cavendum, ne iillis ex opinionibus olim 
.1 nobis r(‘cc[)ti.s fidem liabeamus, nisi prius, iis ad novum examen revocalis, veras esse comperia- 
iiius.” I*rim . Plid. Pars Prima^ lii. Ixxv. 

Notwithstanding these and various other similar coincidences, it has been asserted, with sonic 
t'onbdeijce, that Descartes liad never leud the works of Bacon. Quclqiies auteurs assiirent que 
Dcscartcs ii’avoit jioiiit lu les oiivragcs dc Bacon ; ct il nous dit lui-ineme dans une de ses lettres, 
qii'il lu; lui (|uc Ibrt tard les priiicipaux ouvrages de Galilee.” {Eloge de Descartes^ par Thomas.) 
or the \cracity oi’ Descartes 1 have not the slightest doubt ; and tlicreforc I consider this last fact 
(h mever ex iraortl inary) as completely established by his own testimony. But it w'ouH require 
Ju.u t' evidence than the assertions of those nameless writers alluded to by Thomas, to convince me 
I hill he had never loviked into an author, so highly extolled as Bacon is, in the letters addressed to 
hiiusi'll'by Ills illustrious antagonist, Gassendi. At any rate, if this was actually the case, I cannot 
sii!)scribe to the reflection subjoined to the foregoing quotation by his eloquent eulogist : “ Si cela 
csi, il faiit convenir, que la gloire de Descartes en est bien plus grande.” 


Note M, p. 100. 


I'rom the indissoluble union between the notions of colour and extension, Dr Berkeley has 
ilrawni a curious, and, in my ojiinion, most illogical argument in favour of his scheme of idealism 
wliich, as it may throw sonic additional light on the phenomena in <|UCSlioii, I shall transcribe in 
his own words. 

DISS. I. TART I. 


X 
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“ Pcrliapsj upon a strict inquiry, wc shall not find, that even those who, from llicir birth, have 
grown up in a continued habit of seeing, are still irrevocably prejudiced on the other sule, to wit. 
in thinking what they see to be at a distance from them. For, at this time, it seems agreed on nil 
hands, that cdourx, which are the proper and immediate objects of sight, are not witliout the mind, 
liut then, it will be saiti, by sight we have also the ideas of extension, and figure, and motion ; all 
which may well be thought wilhout, and at some disUnce from tlie mind, though colour should not. 
In answer to this, 1 appeal to any man’s experience, whetlier the visible extension of any object 
doth not appear as war to him as the colour of tliat object; nay, whether they do not both seem to 
be in the same place. Is not the extension we see coloured ; and is it possible for us, so much us 
in thought, to separate and abstract colour from extension ? Now, where the extension is, tliere 
surely 1 ^ 11)0 figure, and there the motion too. 1 speak of those which are perceived by sight 
Among the multitude of arguments advanced by Berkeley, in support of his iavourite theory', I 
do not rolled any dial strikes me more with die appearance of a wDful sophism than the forego- 
ing. It is difficult to conceive, how so very acute a reasoner should not have perceived that his 
premises, in this insUmce, lead to a conclusion directly opposite to what he has drawn from them. 
Supposing all mankind to have an irresistible conviction of the outness and distance of extension 
and figure, it is very easy to explain, from die association of ideas, and from our early habits of iii- 
attenthm to the phenomena of consciousness, how the sensations of colour should appear U) the 
imagination to be transjiortcd ml of the miml. But if, .according to Berkeley’s doctrines, die con- 
stitution of human nature leads men to believe that extension and figure, and every other quality of 
the material universe, exists only within themselves, whence the ideas of external and of inkrml 
of remole. or of wear ? When Berkeley says, “ I appeal to any man’s experience, whether the visi- 
ble extension of any object doth not appear as near to him ns 'the colour of diat object how much 
more reasonable would it have been to have stated the indispuUible fact, diat die colour of the object 
appears as rrnn>te as its extension and figure? Nothing, in my opinion, can .aflbrd a more conclusive 
proot; that the natural judgnieui of the mind is against the inference just quoted from Berkeley , 
than the problem of D’Alembert, which has given occasion to this discussion. 


Note N, p. 104'. 

It is observed by Dr Held, that « the system whicli is now generally received with regard to the 
mind and. its operations, derives not only its spirit from Descartes, but its fundamental principles ; 
and that, .after all the improvements made by Malebranche, Locke, Berkeley, and Hume, it may- 
still be called the Cartesian system.” — ConclusUm of the Jmjmiry into the Jlmnau MM. 

Tlic part of the Cartesian system here alluded to is the hypothesis, diat the communication be- 
tween tlic. mind .and exiorual objects is carried on by means of irff/T'- or imayes — not, indeed, traiis- 
mii,teil/;’(w« nuUumt (as the Aristotelians supposed) through the channel of the senses, but never- 
theless bearing a I 'tlati.m to the qualities perceived, analogous to that of an impression on wax to 
the seal by whicii it was stamped. In this last assumption, Aristode and Descartes agreed per- 
fectly ; .111(1 the chiel'diilcrence between diem was, tiuat Descartes palliated, or rather kept out ot 
view, th'j more obvious absurdities of the old theory, by rejecting the unintelligible supposition of 
viteiilhmd se ries, and by substituting, instead of the word imaye, the more indefinite and mnbigu- 
ous word i(ka. 


Essai/ towaiii a Nvw of rviion, p. 255. 
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But there was iinolhci* anti very important step matlc by Descartes, in restricting the ideal Tlicory 
to the jfrimanj qualities of matter ; its mondanj qualities (of colour, sound, smell, taste, heat, and 
cold) having, according to hint, no more resanUanee to the sensations by means of which they are 
jterccived, than arbitrary sounds have to the things thej denote, or tite edge of a sword to the pain 
it may occasion. [Pnru:. Pars iv. §§ 197, 198.) To this doctrine he frequently recurs in other 
parts of Ins works. 

In these inodiiications of tlie Aristotelian Theory of Perception, Locke acquiesced entirely ; ex- 
plicitly asserting, that “ the ideas oi primary qualities are resemblances of them, but that the UUws 
of secondary qualities have no resemblance to Uiem at all.” Essay, B. ii. c. viii. } IS. 

W hen pressed by Gassendi to explain how images of extension and figure can exist in an «n- 
extended mind, Descartes expresses himself thus : “ Qineris quomodo existimem in me subjecto 
inextenso recipi posse speciem ideamvc corporis quod extensum cst. Ilespondco nullam sj)ccicin 
corpoicam in roente recipi, sed puram intcllectioncm tarn rci corporeie fjuum incorjioreai' fieri abs- 
que ulla specie corimreic; ad imaginationem vero, qum non nisi de rebus corporcis esse potest, 
opus qiiidcm esse specie qnie sit vernm corjms, et ad quam mem se appfiret, sed non qua.* in mente 
rccipiatur.” llesponsio de iis quae in sextam Meditationem objecta sunt, § 4.. 

Tn this reply it is manifestly assumed ns an indisputable principle, that the immediate objects of 
oiii- thoughts, when we vnayim or cotwtioe the primary qunlitie.? of extension and figure, are ideas 
or speeies of these qualities ; and, of consequence, arc themselves extended .and figured. Had it only 
tx'currcd to him to apply {naUatig mutandis) to the perception of primary qualities his own account 
ol the perception of secondary qualities (that it is obtained, to wit, by the media of sensations more 
analogous to arbitrary signs, than to stamps or pictures), he might have eluded the difficidty start- 
1(1 by Gassendi, without being reduced to the disagreeable necessity of supposing his ideas otinmyes 
to exist in the brain, mid not in the mind. Tlie language of Mr Locke, it is ob^rvable, sometimes 
iiiiplios the one of these hypotheses, and sometimes the other. 

It was plainly with the view of escaping from the dilemma proposed by Gassendi to Descartes, 
that Newton and Clarke were led to adopt a mode of .speaking concerning perception, approaching 
very nearly to the langutigc of Descartes. « Is not,” s.iys Newton, “ the sensoriiim of animals the 
place w here the sentient subsUmcc is prestft ; and to which the sensible species of things are brought, 
ihrough the nerves and brain, that there they may be jierceived by the mind present in that phictf' 
And still more confidently Dr C/l.arke : “ Without being present to the images of the things per- 
ceived, the sonl could not possibly perceive them. A living sub.stanco can only there perceive 
whore it is present. Nothing can any more act or he acted upon where it is not present, than it can 
whi n it is not.” Ihc distinction between jiriniary and secondary qualities was afterwards rejected 
by Hcrkeley, In the course of his argument against the existence of matter; hut he continued to rc- 
lain the language of Descartes concerning kkas, and to consider tliem as tlie immediate, or ratlier 
,i.s the oniy objects of our thoughts, wherever the external senses are concerned. Mr Hume’s no- 
tions and exjiressions on the subject are very nearly the same. 

I thought it necessary to enter into these details, in order to show with what limitations the re- 
mark quoted from Dr Reid in the beginning of this note ought to be received. It is certainly true, 
tluit the Cartesian system may be said to form the groundwork of Locke’s Theory of Perception, 
as well as of the sceptical conclusions deduced from it by Berkeley and Hume ; but it is not the 
less true, that it fi)rins also tlie groundwork of all th^ has since been done towards tlie substitn- 
lioii, in place of this scepticism, of a more solid fabric of metaphysical science. 
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X)f w( a B«naa )«1^ a li'er^ cu^iotw ia|i^r)iil, ml 

uaugttfifll dlaemjia^prdnouoced in vfK^ <ilai ^» l>a l lutp^iii wlum n^ ent^e4 >an the (]u^ 
tfUa ofi^a aa mn^ua BoAwor ofjMj^niiwt^ k IPttrla^ .tlijli, jpra^ of tiha oration i«p 
tpoOo^ to Ifia awlliohi fbf tp taaeb and cultivate 

ik^iblte loi«ln<Ai Ofj|(tete<^|r/ vtea^lPMNl^ 

E^tel^'whok'baii)^ ate|ik{{pkii^^^|lapremo Beipi^ ^ 

(n tha {NTOMOitiw ktldt w||tiiaaO||lit tei|WBfte|.«teiaeIr Aas on &e ^trina i^Viniiy. 

«• djnite pndtek Iteo adoj^«k^milO|k lopnnKam h 
•Migrate ait Pater i/E|Mn»i% fail «|4k AMMtetllB l^vadgo, prinol|piiHta aeaomttKMlatd dteitor ; ctr- 
ainttetetttla EtUoai ip ^ kidtara ptanita^ iMvinit^t attadii'aaoteo airaun)%fnti8Bque 
iMoteNfllilMa 8|k^V|tedn^ qidaM^!lriaaC»l^tete«a,arinealitei^ Anna^i^Dadi* 

;endtite,aivt aUbialiafi tioe teyaterio qnioqaii'iabUdfelnap^ Saiw^ gaomatew etiamnum 

rt^ulrlt^ ipapytejMira oat latere aam adtnul, 4|iiHtt qa^lMtikmts eir^ irkifuitt atque iddttao in eo 
sMOi nc4aaddibat triaqgnlanit oqjua'at baala 4teteMaril''ktei#atel^^ turn dattum ewe 

B^Oplo triangtdttm equate dentmisfMt. At in !wa ptjiliariO dbgtMtiiRimo glotioaisaima Persona* 
rum Trias ita infinite assantiae^ ^nai^ ^nette4Haii^ Wqfiate dreulo axB^atttt't mm, tit sic lo* 
:)ttar, at variiSs quidenii pthMt mmtitUMlirf ut earn a^ ontahun, at CD^tuqnd Ifita, at^na eadam as* 
>cntia, uita proi^ no ekbfii sit IttlMmfites* satemitasi dt petlitedlliotiiti j^lanUotla. 

» iSiC) outti nondum nfidt humapfi gijMntiuftrte trUn^ MUpdutn, dividareve^ ett^ eitra accommo* 
datkOOBt maclianiaamy cotendora AMpaim mm in tela aMj^wi^ ; Iiiiib 0 teuc 4 n boaoe n^terlo unam 
oiii0n1iiiii1i non tent trisaoteiillk* 'ifkfl* comutaakWwat in tHa snpialia liluppasita, que cutn 

egHliatkuqna tkaaa ittffiddeteiqna |lQaddeai», slot inte^ te tatOan raaliter disdnota,” 
thm real nf 4^0 oradon is ecanjiitiBad k iaitktly cama iaik. ‘ ^ 

Tbe ffilUteiitgdote^ paidkndani oflSassen^B daadt aid vecordad Sorbike. 

« y tthsyaftai ' iKiaUn kMIliftiitm aaittkasr qtiod rdiqwtm erai vidum itapandendum att* 
ladntevit paaefteraadii ad nteirtaite tdiiteni ItfUpm dgnifiaavit, ut qtaaiuprinmm vocaretur Sacardos, 
ik oqjaa anitetei den ^ti pailqteiit pMcamitea affbiidjere& Dein, ut nibil parfecte 

tmteture deassatt saute iauogl olm> ai^faigitavit Ad quain caeremoniam animo at* 
tru w^ai dtete faottdoe aoNs Iniittg^ pranundarat VsHlia tedanoia, at liqen quodAtt memorie dix* 
JMh^gf tiii Domimit qaidpanf jMt- odomttmpeMtti, raposoit statira mget, imiiperatttitim , 
sdee inteutai amt ni gne^m&am, at ainandarum sordiom vd n^imamm anpid^ se at sitibundum 
ppedMi" StnlterU Prseftaio. ^ ♦ 

Having mantiixted in Aa teict tite ava#aA pateidity of (xtewmdi fibtr tha. ^eurean ethics it is 
bi|t Justica to his memory Mji^ Aat his own habits were, iii!*e<tery<reipact, thq raverhc of Aose 
coiunoniy imputed to this sdiMol. ** Athprivatein Gassendi vitem ssepius attetjdens,” scqrs Sor* 
hidra» <* anachoratam aliqueip oteteeft aiilU'tfda<{h|.qni tnodifi in orbe vitoita htetiteU pland ad ttto. 
nocht sevai^pds Dotoara; adao paupenMaiii, ea||ii||iti^^ at cdwA^'am Mhdf; quanquam sine 
uUo vote tflAUfil telA ndvissa vid^tar.«>---Ahte;^u$ arat sponte' sua, ptisadam tqiidaui bibans* 
pulmoni refriganuteio boinactendoqiia, Carne xarcib heidns sstpioa, ao nteouaiA ctH nutel at ves* 
p«td utebater.” AiA ' 
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ENCYCLOPAEDIA BRITANNICA. 
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AbdaliMif, A BDALLATIP, or Abdollatiph, a celebrated 
l\ phyncian and traipeller, md one d the inoBt 
ToluminouB writen of the Easti weh bom at Bagdad^ 
in the 557tb year of the Hegir% being the 116ht of 
the Christian era. Of the life of this learned person, 
thero has fortunately been preserved a memoir, writ- 
ten by himsell^ together with some additions by a 
contempomry biographer, named Osailuu The whole 
of this curious piece has been lately translated into 
Krencli, and published with a wf»rk d Abdallatif's, 
of which we simll afterwards give some account Lung 
ht'fore the period of hU birth, the splendid empire of 
the Caliphs had fallen from its meridian greatness; 
but their ci4)ital still continued to enjoy those advan» 
tages for education, which it bad oi^nally derived 
from their liberal patronage of leamiag and science. 
Abdallatif was carefully instructed in emry branch of 
knowledge then tanght in this renowned dty ; and the 
biographical piece just alluded to, is net a little in- 
teresting, from the glimpses it affords of the kind of , 
studies wliich engaged the attention of the more as- 
jnring of the Mussulman youth. 

Ato learning to read, the rules of grammar ap- 
pear to have been stiiuMed with a, degree of oure and 
earnestness, which has not perhaps been equaled in 
any other country. With tne study of grammar was 
joined that of the Koran, and the trmlittonary doc- 
trines, and the whole of the sacred book was carefully 
committed to memory. This faculty seems, indeed, 
to have been severely taxed ; for it was also thought 
necessary to be able to repeat several treatises on 
grammar and jurisprudence, besides some of tbe 
choicer colicctioas of Arabian poetry. In these ar- 
duous exercises, Abdallatif says that he was for a 
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considerable time accustomed to pass the greater part Abdallatif. 
of the night. 

Having attained to great proficiency in the usuri 
studies, be afterwards applied to tbe natural philoso- 
phy of that day, and to medicine ; and with the view 
of still fkrther improving himself by converse with tbe 
learned of other pWes, he set out, when in his twenty- 
eighth year, to Mosul in Mesopotamia. Having re- 
sided about a year in this city, lie next pr(N:eeded to 
Damascus, then a place of grelt resort to the learned 
of the smToml^ng countries. Abdallatif found hen* 
many of the most eminent men of that age, pan of 
whom were busied in the chimerical pursuits of the 
Hermetic art, and part in philological and speculative 
inquiries. He mems always to have entertained great 
contompt for the sort of chemistry then in vogue, but 
bo entered with eagerness into speculative discussions; 
and he at this time composed a treatise upon the Di- 
vine essence and attributes, in consequence of some 
discussions with Alkendi, a philoBopher of eminence, 
who was not, iioa over, thought to be quite orthodox 
in his faith. 

The active curiosHv of Abdallatif was next di- 
rected to Egypt; and be accordingly piiiceeded to 
Acre, where its sultan, the great Saladin, was at the 
time encamped, in order to solicit his permission to 
visit that country. This monnrcli was a lilieral pro- 
tector of the learned, and fond of their conversa- 
tion; but baring been lately defeated by the Cru- 
saders under Richard Cirur de Lion, uo was too 
much occupied with die cares consequent upon thU 
disaster, to admit Abdallatif to tbe expected honour 
of a personal interview. He was, however, recei- 
ved in a courteous manner by the Vizier Al FadheU 
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Al»<lftll«tiC wliom lip found in bin tpiil writing and dictating at 
the Kamo time to two Kccrctarios ; omployincints which 
he continued whilst ho convcrKcd with his visitor up- 
on Hundry points of gi'ammar and philology, tin- 
ving obtained the necessary credentials from fliis mi- 
«isl(M‘, he proceeded to Cairo ; and the iniirtiliceiice 
which Siiludin and his courtiei'H extended towards the 
leunied, was slvikingty exein|»lified in his reception 
iiiul treatment in that city. He was provided with a 
hoiists with provisionK, and money ; and the Vizier sel- 
dom failed to rocoinmeinl him anew, in those letters 
of business which he had occasion to write to the go- 
ventor of the place. 

Jlere ^hdullatif enjoyed the long wished for op- 
portunity of conversing with that l^aglv of the. l)tM> 
torn, as lie was called, the celebrated Mainimoni- 
des, who had been for a considerable time settled 
iu ICgypit and was physician to the sultan. Here, 
too, he was fortunate enough to meet with a sage, 
who weaned him of his admiration for the wTitings 
of Avicenna, by pointing out the superior value of 
the ancients. But the philosophers of Grand Cairo 
were not nil of this stamp ; for some of them were 
pretenders to the transmutation of meUils, and one 
lioasted that his art enabled him to fabricate a tent 
of the wutei-s of the Nile. Having passed a consi- 
derable time in making various observations and col- 
lections in this interesting city, Ahdallatif set out for 
Jerusalem, on leuniing that he would there see 8a- 
kuliii, who hod at length concluded a truce with tlie 
Crusaders. 

Saludiri received him with every mark of respect 
for liis talents, and bestowed upon him a pension. 
He was then busied in nqmiriiigthe walls <if the Holy 
City, himself, says Ahdallatif, often carrying stones 
upon liis shoulderH, to miimnte the undeitaking. But 
ill spite of all his cares and projects, he daily conver- 
sed with the learned men whom his bounty had drawn 
around him. Abdallutif mentions, that when first in- 
troduced, he found him in the midst of a circle of this 
tlescription ; and he adds, tlint, upon all the various 
subject, M which were discussed, the sultan spoke with 
the must agreeable address, ns well as ingenuity. Trora 
.leriisulem, Ahdallatif returned to Damascus ; and, af- 
ter a considerable interval, a fresh opportunity having 
occurred of revisiting Kgypt, he again proceeded to 
C'airo, where he taught medicine and philosophy for 
several years. 

During this period, Kgypt was visited with a ter- 
rible famine and pestilence, of which, and the hori-ors 
and Climes wliidi ensued, he has given a most appall- 
ing description in ilie two last chapters of his Account 
of this country, llnnuiii nature w’as scarcely ever 
presented to olwervaiioif under so hideous an aspect ; 
the wretclied Kgyplinn, were driven, not only to feed 
upon the bodies of tliosi^ who had fallen viciinis to 
want or disease, but to seize iijion children, whom 
they killed and devoured ; and Ahdallatif asserts, that 
they thus came to acquire such a relisli for tln»sc in- 
human rejmsts, that they with difticiilty r(*fraiiie«l from 
them after tin* famine had subsided. Jt was like- 
, w'isii dui’ing liis second stay in Egypt, that he wit- 
nessed an lM^an<• attempt to pull <lown the Pyramids ; 
a projei-t to which the reigning siiJlari (a son of Sula- 
diu’s, who, after his death, succeeded to this part of 


his dominions) had been instigated by some of his fa- AbdalUtif 
vouritos, and in which he persisteil for eight months, 
without being able to make any sensible impression 
upon these indestructlhle monuments of the ancient 
world. 

About the year 1 207, Ahdallatif left Egyj^t for his 
former residence, Damascus ; and here he for some 
time practised as a physician, and lectured upon me- 
dicine with gn‘at success. But his love of new scenes, 
and desire of extending his knowledge and fame, still 
urged him to travel ; and he se^ms to have passed 
the rest of his life in Alep])o, and various parts of 
Armenia and Asia IVIinor, acquiring both wealth and 
glory by his abilities as a physician and an author. 

Having returned to Ids native city, purposing to pre- 
sent some of ids works to the Caliph, and then to set 
out on a pilgrimage to Mecca, he was seized with ill- 
ness soon jifter his arrival, and died there in the year 
12.31. 

He was undoubtedly a person of great knowledge, 
and of an ardent, inquisitive, and penetrating tidnd. 
According to Ids Arahiun hiogrnpncr, to whom In* 
was well known, lie showed liinifielf, in conversation, 
somewhat vain of his own attainments ; and was ac- 
customed to speak nither scornfully of most of his 
conteinpornrieH, But it ought to be mentioned, tothi* 
credit of his undersiantling, that his derision seeiiin 
partly to have flowed from his contemjit of those che- 
mical fooleries to whicJi they were so much addict- 
ed, that, to use the words of Gibbon, ‘‘ tin? reason 
and the fortune of thousands were evaporated in tbe 
cruciblea of Alchemy,” 

Of that lojig list of treatises on medicine, philoso- 
phy, and literature, which Osaiha has ajipended to the 
acixmut of his life, one only has found its way into 
Europe ; nor do any of the others ajipear to he known 
at this day in the East. 'I'he work here alluded to is 
his Aavtmt of lifpjpt, wliich was fortunately discover- 
ed, and brought to this country by our celebrated 
orientalist, Pocoke. 'i’be mfimiscript, which is a very 
old one, is still preserved in the Bodleian Library. 

Of this work, an elegant edition, with a Latin trans- 
lation, notes, ami a life of Ahdallatif, was jmblished 
in 1800, by Dr White, professor of Arabic in llie 
University of Oxford. A I'l'encli translation, with 
enlarged iioUjk, was published at Paris in 1810, by 
M. Silvestre de 8acy; and to this, among other va- 
luable illustrations, is appemh'd a translalion from an 
Arabic manuscript of the curious biographical memoir 
to which we have ulremly alluded. 

I’his account of Eg) jit consists of two books ; the 
firet of which, in six cbaptf*rs, gives a general view <'f 
the country, of its plants, animals, antiquities, build- 
ings, and modes of nuvigaling on the Nile ; and the 
second, in three clia})terfi, treats at large of this river, 
and of that terrible famine already alluded to, Avhich 
w'as oc(*asione<l by a failure in tJie usual annual in- 
crease of its walei-H. The book undoubtedly is, upon 
the whole, one of the most interesting productions 
which has come to us from the East ; inasmuch as it 
presents us with a detailed and authentic view of the 
state of Iv/yjit during the injd<lle ages, and thus sup- 
plies a link which w^as wanting between the accounts 
of ancient and of nuulern times. j 

See AMoUutiphi Historioi JEgypti 
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Abdailatif Ar/jAice et Latinei, 4to. 1800, Lond. Hehilion tie 
II tHqiwtey WIT AhdaUai\j\ trmluit par M. SilvcHtre do 
Aberdeen, rinstitut <l(i France, 4t<). Paris, 1810. 

v-Z'w DKKNSHllir:. The account given of this 

shire in the body of the work, is, in some particulars, 
Situation, intulequute to it« present 

state and circumstances. It is situate in the north- 
east of Scotland, between 56° 52' and 57° 42' of 
north latitude, and between 1° 49', and 3° 48' of 
longitude west from (Iroenwich. It is bounded by 
the German Ocean on the north and east; by the 
i:ountie3 of Kincardine, Forfar, and Perth, on the 
south ; and by those of Inveniess, Moray, and Banff, 
ICxtent. on the west. Its greatest Ickigth is 85, its greatest 
breadth 40 miles ; and its bounding line abont 280 
miles, of which 60 are on the sea-coaht. By a care- 
ful ineasurenient of Arrowsmiths map, it is found 
10 contain 1960 square inili*s. an area e<|uid to 
1,254,400 Kiiglish, or 994,520 Scotch acres; of 

which somewhat more than one-third is under culti- 
Divij.irtns* vation. It is usually described under five divisions. 

First, MdTTj which is a mountainous <lUtrict, par- 
ticularly Braeniar, the Higldaud subdivision ; few^of its 
boiiiuli ng mountains being less than 3000 feet, and 
several of thifm more than 4000 feet above the level 
of tin; sea. Hed-deer are hem^ found in great numbers, 
sometimes 300 in a flock ; and moor game abounds 
in this as in all the more elevated parts of the county. 
Second, Funmrtin, of which the land on the sea- 
coast is low and fertih;; but liills and mosses are 
spread over the interior. Third, Jluehan^ the most 
extensive division next to Marr, which has been 
greatly improved of late by the cultivation of turnips 
and clovrsr. Fourth, Garioi'h^ a large and beautifiil 
valley, naHirully very fi;rtile.. Befon‘ the introduction 
of the modern husbandry, it was termed the granary 
ot Aberdeen. And, fifth, Straildmjte, the greater 
part of which consists of hills, mosses, and moors. On 
a comprehensive review, it may be said, that, with the 
exception of the sea-coast of Buchan, which is flat, 
and of the south-west division, which is mountainous, 
Alkcrdeenshire is in general a hilly country ; though 
it coiitaiiis many large and fertile tracts, in a high 
state of cultivation. In extent, it is very nearly one- 
sixteenth part of Scotland. 

Alxirdeensliire is not rich in mineral produc- 
tions. No coal has been foiin<l in it, and lime- 
stone is by no means abundant. Slate quarries are 
wrought to a small extent on the hill of Foudland, in 
the (larioch division ; manganese is found near Aber- 
deen ; and black lead has been discoveied in the 
ne.ighhourliood of Iluntly. The mountains of Bnie- 
inar contain those precious stones called Camigoritnifi 
by the country people, who go thither in whole fu- 
iiiilies to search for them during the summer season ; 
and they are sold sometimes at high prices, chiefly to 
the London jewellers. But granite is the most abun- 
dant mineral, and has brought considerable sums in- 
to the county, besides supjilying the inhabitants with 
excellent stones, for building and other purjmses. 
As many stones are sometimes raised from oti acre 
of land under preparation for tillage, as bring fn)ui 
L.30 to L.50, for paving the streets of London. 
Tlie exportation of granite to the capital employs 
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about 70 vessels of 7000 tons, and 400 men ; and Abcrdecu- 
tbe value of all this stones exj»orted yearly is stated at ^ 

L.40,000. 

The principal rivers arc; the Dee and the Don. V'aiors. 
The gross annual produce of the sahn(>ii-fiMheri<;H on 
these two rivers is estimated at nearly L. 35,000. 

'riic Ylhan and IJgie within tlte county, and the De- 
veron and Bogie on its hotindaries, are also consitlcr- 
ahle streams. Muscles ai’e plentiful near tin; mouth 
of the Ythan ; and pearl muscles have hcjoi sofrie- 
times discovered at its lower extremity. One of tin* 
jewels of the ancient crown of Scotland, a valnuhle 
])oarl, is said to have been found liere. There are al- 

sf 3 veral lakes throughout the county well stored with 
pike, trout, eels, and otln‘r kinds of fish. 'Phe county 
is noted for its chalyheate springs at Peterhead and 
Fraserburgh. 

The district of Mair, containing almost half the Woods and 
county, abounds in natural woods and plantations, Fl^ntutioio. 
which are a source of wealth to their proprietors, 
and of profitable employmenl 1o the inhabit ants. 

This country is so well adapted to the growth of 
trees, that it is only necessary to shut out iln* cattle 
by enclosures, and the birds and winds supply it with 
seeds that soon riw* into vigorous ])lanl.M. Diesc 
wo(m1n consist chiefly of Scotch fir; and the tiinher, 
especially wliat grows in the, forests of Braemar, li.is 
lieen found superior to any that Scotland has import- 
ed from the north of Kuro]M*, AIm)uI a tenth part of 
the whole surface of tiie county is under wood ; 
and the trees found in the peat mosses indicate the 
existence of still more extensive forests in foniici 
ages. 

Iluins of ancient edifices ere seen in different Uuini. 
parts of tlie county. In the (iarioch district, the 
vitrified fort Dun-o-Deer, built on the suminil of u 
beautiful conical hill, which springs about 300 f(*et 
from its base, is supposed to he 1000 years old ; and 
is said to have been the residence of King (iregory the 
(ireat (as lie is called by the ohl Scotish historians) 
who died in 892. The ruins of two buildings, stip- 
posed to have belonged to Malcolm Keniiiore, who 
died in 1004, ai-e still pointt‘d out. One of them, situ- 
ate at Ctistleiown of Braemar, was his Jiuiiting-seat ; 
the other stands in a small island in Loch K under-, 
and must Jmve been inaccessible, except when the 
lake was frozen. A wooden bridge, which connected 
it with the land, has been found in the lAc. 'I'he 
castle of Kildnimmy, which, in 1150, was the pro- 
perty of David, Fail of Huntingdon, iiiiisl have been 
a princely edifice, covering nearly an acre of 
g’omul; and its venerable remains still shew the 
power and grandeur of the chiifftains by whom it 
was inhabited. In the same distrii't are seme ancient 
fiuhterraueous retreats, aupposi'd to have heeii used 
by the l^icts as places of refugi* from an invading 
enemy. 

The Bgiiculture of Aberdeenshire Las been con- Agricul- 
sideruhly improved of late years ; and wheat, us well lire, 
as other grain, with potatoes, turnips, and clover, are 
now cultivated according to the best courses of mo- 
dem husbandry. Farms, however, are still gciiemlly 
of a small size, compared with those of the south- 
eastern counties; and the buildings, though gi-adu- 
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Abfircltien- nljy improving, aru for thfi most part murh less <»n- 
fcliirc-. venicnt anti coiufortable. Here, as in every other 
part of Srotland, a lease for ninotepii years is the most 
common hoiicl of connection between the landitolder 
and farmer ; but it would appear that the covenanta 
of leases are still in a considerable degree dictated by 
feudal ideas. 

('aiili*. Id most parts of Aberdeensbire, cattle are a more 
important obje<*t to the ti‘naiitry than corn ; the num- 
ber is stated at 110,000; and' the sales, to England 
and to the south of Scotland, amounting to about 
12,000, are estiinaied to bring L. 150,000 annual- 
ly. About two-thirds of the population depend 
entirely on agriculture; and oatmeal, prepared in 
diOcrent ways, is the principal food of the labouring 
classes. 

1 isiicncs. Hesid(‘s the subnoii-fiNberies already noticed, the 
sea-fishing employs a number of liands. The Green- 
land whale-fishery has been carried on with great 
success, by ships fitted out from Aberdeen and Peter- 
head. The whole fisheries connected with the county 
yield from L. 80,000 to 1.. 100,000 annually. 

Maiiufuc staple manufacture, the knitting of stockings, 

has declined considerably for several y(‘ars : and that 
of linen and thread has beers deeply injured by the 
high price of flax rluring the late war. But these 
iiianufocrures, together with those of woollen and cot- 
ton, are hy no means inconsiderable. There are also 
establishments for making sail-cloth, inkle, paper, fcc. ; 
and, from the <’haracteristie ingenuity and enterjwise 
of the people, there is reason to expect that a few 
years of peace will greatly extend all these branches 
of industry. 

Coniincrcc. 'i'hia county has always possessed a share of our 
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foreign trade, chiefly of that with the north of £u- Abci^Mn- 
ropo; and the recent improvements on the harbour 
of Aberdeen must contribute essentially to the ex- 
tension of its commerce. There were, in 1810, be- 
longing to Aberdeen, Peterhead, and Newburgh, 

207 vessels, carrying 23,300 tons, and employing 
1473 men. In 1807 a canal was opened irem the 
hfirbour of Aberdeen to the town of Inverury, a dis- 
tance of 18^ miles, the cxpcnce of wliieh was. about 
L. 44,000. The facilities which this canal ofifords 
for thf3 conveyance of coal and lime have already 
proved highly beneficial to the agriculture of the 
county. 

The valued rent of the C4)unty is Ij. 235,605 : 8 : 1 1 Rent* 
Scots ; and, according to the assessment to the pro- 
perty-tax for the year ending 5th April 1811, the 
real rent^ which has been doubled within these thirty 
years, amounts, for the lands, to 1^.233,826 : 19 : 10, 
and for the houses, to L.65,557 : 0 : 9 Sterling. 

The population of this county, as ascertained under ropmUuof^ 
the act of the4lHt of the King, in 1800, was 123,082. 

The town and parish of Aberdeen at this time contain- 
ed 17,507 inhabitants. By the returns made under 
the ])opiilation act f>f 1811, the numbers were increa- 
sed to 135,075 for the county, and 21,639 for the 
town and parish. In the returns made under these 
acts, the county was divided into eight districts, 
viz. Aberdeen, Alford, Deer or Buchan. Ellon, Ga- 
rioch, Kin(*ardine O’Neil, Strathhogie, and Turreff. 

The following tables will shew the residts of the re- 
turns a]>pVu‘ahle to these districts at the two periods 
above mentioned. In this, as in the other maritime 
counties of tlie north, there is a considerable ilispro- 
portion between the number of the sexes. 
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DISTRICTS. 

^ HOUSES. 

OCCUPATIONS. 

1 PERSONS. 

1 

1 

o 

By how 
many fa- 
rnili'cfl 

occu- 

pied. 

1 

1 

JS 

p 

'p 

IJ 

Persons 
ch u'Hy era 
ployed in 
agricul- 
ture. 

Persons 
chiefly cm 
ployed in 
trade, ma- 
nufacturca, 
or handi- 
craft. 

All other 
jtrrsum not 
comprised 
in tJ»c two 
preceding 
classes. 

i 

i 

1 

Total of 
Persons. 

Aberdeen, 

Alford, 

Deer, 

Elloii, 1 

(lariocli, ' 

Kincardine O’Nc 
Stratbbogio, 

TuiTcff, 

4,078 

5,846 
2,600 
' 2,837 

1 3,218 
1,780 
2,012 

10.422 

1,042 

6,487 

2,624 

2,882 

3,224 

1 1,075 
2,145 

146 

49 

87 

50 

38 

1.57 

12 

34 

4,434 

5,460 

7,643 

6,418 

7,729 

4,870 

3,428 

3,062 

14,577 

847 

4,991 

1,805 

1,214 

1,794 

1,135 

1,336 

16,401 

2,141 

12,844 

2,846 

3,047 

6,677 

3,687 

4,645 

14,990 

3,993 

11,5.52 

5,160 

5,680 

6,214 

3,851 

4,176 

20,451 

4,455 

13,066 

5,900 

6,310 

7,127 

4,399 

4,867 

35,423 

8,448 

2.5,518 

11,069 

11,990 

13,341 

8,250 

9,043 

1 25,240 

31,70ll •'>73 

43,044 

27,(i9!» 62,288 

55,625 

67,457 

123,082 
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Aberdeen- 

.birc |g,, 


DISTRICTS. 

1 HOL'SES. 

j| OCCUPATIONS. 

II TEIISONS. 

Inhabited. 

By liuw 
many fa- 
milies 
occupi- 
ed. 

Uninhabited. 

|i'Tf»Mn5<'s 
Jcliietly ein- 
ployeti in 
agricul- 
ture. 

FamUit'a 
chiefly em- 
ployed in 
trade, ma- 
nufacturev, 
or handi. 
craft. 

All other 
families not 
comprised 
in the two 
preceding 
classes. 

Males. 

Females. 

Total of 
iVrhOns. 

Aberdeen, 

5,610 

12,106 

240 

1,800 

7,382 

2,924 

18,641 

25,370' 

44,21 1 

Alford, 

2,012 

2,019 

19 

1,220 

392 

407 

4,251 

4,800! 

9,051 

Deer, 

5,646 

6,473 

122 

2,868 

2,713 

892 

1 1,360 

14,615' 

2.5,975 

Ellon, 

2,650 

2,662 

54 

1,765 

605 

292 

. 5,325 

6,112 

11,4.37 

Gariocb, 

2,872 

2,924 

83 

1,830 

787 

307 

r>,03o 

6,527| 

12,466 

Kincanline O’Neil, 

3,058 

3,079 

13H 

1,868 

679 

532 

6,231 

7,11.3 

13,344 

Strathbogie, 

1,975 

2,089 

36 

978 

880 

231 

4,007 

4s82l' 

8,828 

Turreff, 

2,177 

2,276 

44 

1,218 

848 

210 

4,40.') 

5,3.)8' 

9,763 


26,0001 33.7 18 

746 1 

;i3, 63 7 

14,286 

5,795 

,60,1.59 

74.916 135,0751 


Abmleou- 

II, 

Aboriltin. 


ABEHRA'riON, (Spherical,) see Catoptiucs 
and Djoi’Tiiic.s in this Supplpincnt. 

AboJiiwu. AHORTION. The nnuler will find «nnie historic 
ml rcMiiai'kH, in the body of the work, in roiranl to the 
pra(;ticc of |m)Ciiring al)orti(>n, with a view t<» th«» de- 
• atruction of the fa*tuB ; and we resume the suhjeel in 
tliis plare, partly to notice some recent diBCUHnioiw of 
a similar kind, and partly to state in what mntiner the 
offence is viewed in the laws of oiir own and the neigh- 
bouring country. It has aoinetinies been doubted, 
whether this unnatural practice was ranked as a crime 
in the laws of GreiJce and Rome ; and we find, from 
the last report of the proceedings of the literary class 
of the iTench Institute, that tlie question has been re- 
vived, and (‘laboratelv discussed by some members of 
that learned body, ^Fhe subject, it seems, had been 
incidentally alluded t(», in n discourse of C’ount (Jre- 
goire’s U])on the influence of Cliristianity on the coii- 
liition of the female sex, read in the early pai't of last 
y(‘jir, (1814.) 'I'his produced two dissertations, one 
by M. C’davier, and the other by M. Roissonade ; the 
first iimintaining the impunity of the practice among 
the ancients, the last, that it was on the contrary view- 
ed as a penal offence. 

c find, says M. Clavier, that in one of Pinto’s 
dialogues, (Thvtit,) Socrates is made to s|)enk of ar- 
ilfichd abortion, as a practice not only common, but 
allowable ; mid JMulo himself mitliorises it in his //c- 
pvhUvy (Lib, V.) Aristotle (/W/V, Lib. vii. c. 17,) 
gives it as his opinion that no child ought to he suf- 
1(‘red to come into the world, the mother being above 
forty, or the father above fifty-five years ,of age. 
Lysias maintained, in one of his pleadings quoted by 
I larpocration, that forced abortion could not be con- 
sidered homicide, because a child in ntero was not 
an animal, or separate existence. M, Clavier admits, 
that, in a treatise ascribed to Galen, (Ananimalsil 
fptnd in utcro ast ?) there is mention made of cnact- 
iiients by Solon and Lycurgus against this crime; 
hut he maintains that this is a spurious production, 
and that, at any rale, his testimony cannot be opposed 
to that of so many writers, who lived long before his 
age. Among the Romans, Ovid (Amor, Lib. ii.), Ju- 
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venal {SaL vi, v. fi94), and Sonera nrK Htlv. 

16.), though they lanient in strong terms the tVc(pi( ricy 
of this enormity, yet they never allude to any laws by 
which it might he suppressed. Various other writers,^ 
it is said, preserve ilie same silence on this jioini, 
whilst joining in general reprobation of tin* crime. 

On the other hand, INI. IJoIssonade. appeals not only 
to the authority of Galen, but t>f C’icevo, ( Pro Ch- 
CHttoJ US plai'ing it b(»yond a doubt, that, so far fnmi 
being allowiMl to pass with impunity, the oflcnce in 
question was sometimes punished with death. \\ itli 
regard to the imthonty of Lysias, he states, that llie 
pleading refeired to is quoted by Jlarpocralion liimself 
ns of dubious authenticity ; and, as to Plato and Aris- 
totle, he observes, that their sp(‘Ctdative rensonings. 
in inaltcrs of legislation, ought not to ho eonrounded 
with the Jictual state of the laws. And la; adds, that 
StohteuH (Srniu 7.1.) has preserved a passage from 
Musonius, in wliich that philnsophm' expressly stales, 
that the ancient lawgivers inflicted punislimenls on fe- 
males who caused themselves to aliort. 

It seems indeed difliciilt to believe, tliut the prac- 
tice ill questifin should have been allowed to prevail 
without being denounced ns criminal by the lawgivers 
of Greece and Rome ; hut it is not so clear that then* 
was any law which punished it with death, 'i’liose 
readera who have any curi(»sity to entcu* more deeply 
into the impiiiy, will lie enabled to do so, by consult- 
ing the various autliorities to which M. Clavier and 
M. Boissoiiade have appealefl, in Rup]>ort of their n* 
spectivc views of the question. The notorious fre- 
quency of the practice forms an odious feature in the 
manners of ancient times. Seneca makes it a ground 
of distinction for Hlfelvia, that slic liad m‘ver, like o- 
thers of her countrywomen, destroyed the child in her 
womb, in order to preserve her shape. 

Hy the law of Kngland till very lately, the only 
party held to be guilty of mnnler in forcing uhortion 
was the woman, when she was jiroved to have taken 
means to destroy a cliild (pfirk in the womb, and ac- 
tually to have thereby destroyed it. But in 1 803, an 
act was passed, inflicting the punishment of death 
upon all concerned in adminuU?ring any noxious sub- 
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Abortion, stance with the infmt lo procure tlie nfiiscarriage of 
W . any woman yw/V-A with chilil. The promring of at- 

i A tempting it before the child has (piickenetl, is punwh- 
able only with imprisonment or transportation. This 
Jaw is evidently grounded upon a false hypothesis — 
that (he fmtus is not quick or alive till its motion in 
the womb beconiPB perct^ptihle to the mother; and, 
what is of more importance, it makes no provision a- 
gainst the attempt to procure abortion by monuttl ap- 
plication. TJie reader will find a curious illustratioii 
of tliis defect, in a trial vvhicJi occurred at the assizes 
hold at Jlury 8t Kdniiinds, in 1808. See Trial of 
WiWnm Pizzy, fkc. Ipswich, 1808. 

TJie cjisc of .lohii Fenton, tried at Perth in i763, 
was the first instance of a criminal priwecutioti for this 
offence in Scotland ; and here the public prosecutor 
restricted the libel to an arbitrary punishment. Our 
writei*H in<leed agree, that, by the law of Scotland, the 
forcing of abortion is not homicide, whether the child 
he quick or not, except where the mother is killed in 
the proeess. ImpriHoiinient or trans|>ortation' may, 
and is all that can, in any case, he inflicted ; and in a 
recent instance, a surgeon and midwife were, upon 
conviction for the offence, sent to llotany Bay for 
fourteen years. 

ABOULFKDA, or Aiujlfkda, the most cclebra- 
ted of the Arabian waiters on history and geography. 
Among his contfunporaries he W'as also distinguished 
both ns a ruler and a w'arrior. His descent was in a 
direct line from Ayouh, father to Saladin, and from 
wiiom the house of that conqueror receivetl the ap- 
jMsllatioii of Ayoubittfs. Ornar, the f^ndson of Ayouh, 
w as one of Suladin’s most distinguished generals, and 
tujjoyed the privilege, which he transmitted to his 
posterity, of being placed always on the right of the 
army. In reward of his services, he was created 
Prince of Hamah, the ancient Apamea, which, with 
some territories adjoining, became hereditary in his 
family. They were transmitted, in the (xmrsB of suc- 
cession, to Mahommed Mahmoud, and to Midjom- 
med, the uncle of Aboiilfev-a. Although none of these 
princes equalled the military glory of Omar, tliey were 
yet distinguished both in arras and letters. Continu- 
ally engaged in militiiiT expeditions, their court w'as 
at the saine time open to learned men. It is mention- 
ed, among the proofs of their zeal for science, that 
Mahmoud caused to he constructed at Hamah, a gild- 
ed sphere of great magnitude, on which all the stars 
then know'n w'cre representetl 

Aboulfeda iviis son to Ally, the brother of Maliom- 
med. lie was horn at Damascus in the year 672 of 
the J legiva, (1273 A , D.) His early yeara were spent 
in the study of tin* Koran and of the sciences. By 
the age of tw'elve, however, he was summoned to the 
field, and tvas present at the attack of Marcuh, a castle 
bidonging to the knights of St .loh». Syria was then 
shaken by c<intinual W'ar, and (bus scarcely a year 
elapsed, la which the young prince was not called 
out uptm some military expedition. He successively 
assisted at the sieges of Tripoli, Acre, and Uouni. - 
in 1298, Prince* jMabmoud, bis cousin, wdio held the 
sovereignty, <lied, and left Aboulfeda heir. The suc- 
ccHsion, iiowever, being violently disputed by his two 
brothers, tlie court, in consequence of their disseu- 
hions, took occasion to supersede all the three ; and 
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the Ayoubites lost the principality which they had Aboulieda. 
enjoyed for more tlian a century. Aboulfeda, how- " 
ever, by his valour and other eminent qualiticK, soon 
recommended himself to th<< favour of the Hiiltan 
Mclik-cl-Natisir. He was present, and took an ac- 
tive part in the victory gained at Alkuroiim in 1302, 
and in the still more signal one near Damascus in 
(303, by w'hich Syria won for the time delivered 
from the incursions of the Tartars. But peace was 
soon followed by internal dissensioiiH. I1ie throne of 
Egypt was disputed with Melik-el-Nassir by Bihars, 
wdio at first succeeded in obtaining ])OHscssion of it. 

His rival, liow'ever, being supported by the great 
men of Syria, among whom Aboulfeda took a conspi- 
cuous part, finally triumpbe<l. Aboulfeda, who had 
always stood well with Melik-cl-Nassir, rose then in- 
to peculiar favour The Sultan took the fimt oppor- 
tunity of establishing him in his patrimonial dignity 
of l^ince of Hamah. J-Ioimiirs continued to hIiowci' 
upon Jiim ; he was invested with the distinctive marks 
of sovereignty, which consisted in the powTr of coin- 
ing money, and in having prayers said in Jus name. 

The epitliet Melik Mowmfyad^ victorious l^ince, was 
conferred upon luni ; anti it is stated by an Arabian 
nutliur. that thi* Sultan, in writing, addressed him by 
the appcllatitm of tu'other. 

'Jiie ix*st of Aboulfeda s life tvas spent in splendour 
and tranquillity, devoted to the government of his ter- . 
ritor^*^, and to the pursuits of science. Besides cul- 
tivating, he paironiz(>d literature, and his court be- 
came the I'emiezvous of all the learned men of the East. 

He conversed with them familiarly, hi*stowed upon 
them Jmnoiirs and pensions, and being }nms(*lf supe- 
rior to all in learning, felt no jealousy of their ac- 
quirements. During tlie saine period he composed 
the works which liave transmitted his name to pos- 
terity. in this enviable nmnnor he spent the period 
of twenty years, w’iien an illncHs, of which tlie parti- 
ciilai's are not related, curried him off on the 2()th 
October 1331. He was succeeded by his eon Melik- 
el-Afdhul, of whom little is recorded, and who was 
the last I’riiice of Hamah. . 

7'he two works by which Aboulfeda is known in 
Europe, are his (imfraphy and his History, The 
fonuer ranks at least equal to any rom|M)sed ujmn 
that subject by the Arabian writers. It purtnkns in- 
deed of their general defects ; fur, although he seems 
to have paid more attention to the latitudes and lon- 
gitudes than the rest of his countrymen, yet the im- 
perfect application of astronomy, and the obscurity of 
his notfition, have much diminished the value* of this 
])art of his labours. It is cliiefiy in the historical and 
descriptivo parts, that he can now be regarded lus 
an authority. Here too his knowdedge, as he him- 
self candidly confesses, in chiefly confined to th<* 
circle of Moslem dominion ; but within those limits, 
the information conveyed by him is undoubtedly va- 
luable. 

His History jiossesses still higber claims to distinc- 
tion. His method, ns was usual with his countrymen, is 
entirely tliat of annals, and is in many parts too much 
abridged; but the work contains much valuable infornm- 
tioii with regard to the Saracen, and even to the (jreek 
empires. It is divided into five parts, h(‘ginning at the 
cTeation of the world, atid ending with the year 1328, 
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AboulfeiU There are copies of his Cjffsography in manuscript, 

II in the national library of France, in that of ine 
university of Leyden, and in the Bodleian. It has 
iiitherto been published only in fraffoiente, of which 
tho following are the principal. Chornaia tt Ma-- 
wartdnahra a Joan. Gravio, Lonilini ; reurinted along 
with Arabia^ in Hudson’s Geograpiki Urtuci Mim- 
m-, Oxford \m^Al \%.^Tabula Stfn, Arab. hHaU 
by Koehler and Beiske, 4to. Loipsic, 176C. — De- 
icnptk) JEgifpi^ Arab, et Lat. Michaelis, (Jotting. 
8vo, 1776. — Africa^ Arab, mm notk J. G. Eicklmn^ 
(Jotting. 1791. — Arabia cum comweniario^ Chr. 
Rommel, Gotting. 4to, 1801. Complete editions 
were undertaken by Bishop Hyde, by D'Arvieux, 
ill conjunction with Thevenot, and by Gagnier, the 
translator of tbo lifu #tf Mahomet ; but dilferent cir> 
cuinstances prevented their execuilOT,. Wi* are hap- 
py to understand, tliat M. Langles, whose name 
stands so high, both as an orientalist and n geographer, 
has imdertaken a complete edition of all the Arabian, 
Persian, and 'rurkisli writers ujion that subject, in 
the national library at Paris, in the course of this 
undertaking, he lias already translated a large portion 
of the work of Ahnulfedu. 

nie Hktoi'}/ of Aboulfeda is also found in manu- 
script in tlie French, Boillcian, and Escuvitil liinuries. 
A great part of the copy preserved in the first is be- 
lieved to be autograph. This work also has been pub- 
lished only in fragments. Life of MaJiottu% Arab, ct 
Lat. Gagnier, fol. Oxonim 171iJ:L — Annaks MoshmUrij 
Lat.Reiske,LipMife, 1754. — Aunales Mosb^miciy sump- 
tibus P. F. Sulimii, 5 tom. 4to, llnfiiia', 1780-94. 
•Sulim was historiographer and chainlierlaiii to tho 
King of Denmark. The edition is excellent, and en- 
riched with notes by Reiske. 

See Notice HisUmqm sur Ahulfeda li acs Ouvrageg, 
Par Am. Jourdain. JMalte Brun. Aunaks deg Vop^ 
ages, Tom. XVlll. (a.) 

ABSENTFJC, a term applicable to any peraon 
who is absent from hisS station, employment or coun- 
try ; but which has been more commonly used with 
negat'd to Irishmen who possess estates in their native 
I'ountry, and reside in England. This cla.ss of pro- 
prietors lias been always viewed with a considerable 
degree of jealousy and dislike by their countr>TOcii ; 
they have been held up to public reprobation, as men 
who drained their country of its wealtli, without con- 
triliuling any thing e.itlier to its government or pro- 
sperity ; and Inmce it has been frequently proposed to 
subject their Irish profits and properties to a separate 
penal tax. Dr Smith has incidentally adverted to 
this subject in the following terms: “ Those tvhu 
live in another country contribute nothing, by tlieir 
consumption, towards the suppon of the guveniment 
of that country, in which is situate the source of their 
levenue. If, in this latter country, there should be 
no land-tax, nor any considemble duty upon the trans- 
ference either of moveable or immoveable projierty, 
as is the case in Ireland, such absentees may derive a 
great revenue from tho protection of a govenimeut to 
tho support of w'hich tliey do not contribute a shil- 
ling. This inequality is likely to be greatest in a 
country of which tlie government is, in some respects, 
subordinate, and dependent upon that of some other. 
The people who possess the most extensive property 
in the dependent, will, in this case, generally choose 
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to live in the governing country. Irelaml is precisely Abbcimr. 
in this situation ; and we cannot, therefore, wonder 
tbat'TLe proposal of a tax upon absentees should be. 
so very popular in that country. It might, how- 
ever, bo a little difficult to ascertain either what sort, 
or what degi'ee of absence could Hubject a man to 
bo (axed as an absentee, or ut vliat precise time 
tlie tax should either begin or end.” ( Hvaitb of AV/- 
tiong, B. V. c, 2.) 

Under such views an art was passed in 1715, im- 
posing a tax of four shillings in the' ]ioiind upon the 
profits of employments, fees, or pensions, derived 
from Ireland, in all cases where the persons ri’ceiving 
them Nhoiild not reside six months in tlie year within 
tho kingdom. Tliis tax was continued by sevend 
renewed acts till 1753, wlien it was nlloM'ed to dro}) ; 
it having been found that tlie dispensing power re- 
served lo tbtt fVewn Imd been so freipjenlly exer- 
cised, as to render the tax in a great degree imgu- 
tory. (Wahfkhl'g Irvbnud, Vol. II. p. 250.) The 
more general measure of a tax of two shillings in the* 
pound upon all rents and profits, to be paid by all 
who should not reside within ihe l■ollntry foi' the 
above period, yearly, was brought forward, inucli to 
tho satisfaction of the coinniuiiily at large, by the 
celebrated orator Mr Flood, in I 77.S. 'i bis projiosal 
at first receiv(*d the siipjiort of tlie Earl of Harcourl, 
then Lord Lieutenant; but., after rmicli debate, it 
w’as lost by a division of 122 against 102, It has 
been said, that the British min istry, moved by some 
strong private remonstrances ugainsi, tbe tax, hud 
sent orders to l^ord Ilarcourt to withdraw iiis siqi- 
port, when llio (juestion was nearly advanced to n 
favnumbln decision ; but we are informed liy 
llai'dy, in his valuable life of Lord ('harleniont, that 
the main cause of its failure was, the apprehension 
that a gmieral land-tax would be the coiisequenct- of 
this partial one upon absentees. “ If tlie powerful 
interest of this boily Imd hitherto been able to Heciiro 
Ireland against Biich a tax, the same interest, it was 
thought, would he Hufiicient, and would be exerted, to 
introduce it ; in order ibal llie other inheritors of 
lauded property should, as sucli, lie made to pay a 
tax as well as themselves.*' In 178.3, (he question 
was again brought before the Irisli House of (om- 
mons by Mr Molyneiix, and loht by a divisioii of 184 
against '22. (Plmoden'g Irclnnd, Vol. II. p. 64.) 

It is not now necessary to invesligofc* at any Jeiigih 
the policy of a meusuro which had leciived its deatli- 
blow, even before the union of the two kingdoms 
had rendered it altogether impracticable. But it 
may be observed, that Dr Smith does not seem to 
have taken a large view of the subject, in pointing 
out, as the only objections to the tax, “ (he (liffii-ulty 
of ascertaining what sort and what cl(*gre(‘ of absence 
should subject a man to pay it, or at udiat precise 
time it should begin ‘ or end.^’ ’J'im gi*cat objection 
lay in the odiousness and the impolicy of such a re- 
straint upon the intercourse of two countries so close- 
ly connected in their interests, and united under the 
same federal head. “ W hat,” says Mr Burke, in his 
admirable letter upon this subject to Sir (liarles 
Bingham, is taxing the resort to and residence in 
any place, hut declaring that your connection with 
that place is a grievance ? Is not such a tax a virtual 
declaration that England is a foreign country, and a 
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AbMiitee rcnuncUttioa of that principle of rnmon naturalkd- 

Abullucl ^ wWch runs through ihia whole empire ?—! 
*^know very well,” he further observes, ** tliat a ijleat 
proportion of the monev of every subordinate couti* 
try will duw towards the metropolis. This is una- 
voidahlo ; other inconveniences too will result to par- 
tirulai- parts ; and why ? because they are particular 
parts, each a member of a greater, and not an whole 
within itself. But these inembers ai'e to consider 
whether those inconveniences are not fully ba- 
lanced, perhaps more than balanced, by the united 
strength of a great and comi>act body.” (Works, 
Vol. IX.) 

But altiiough it ho true that the privilege of unfet- 
tered intercourse and discretionary residence is essen- 
tial to the harmonious and henedcial union of two 
such countries, it does not therefore follow, that Ire- 
land has no cause to lament the constnnt alienee ot 
so large a proportion of her great landed proprietors. 
There are many circumstances connected with the 
peculiar habits and condition of her p«3ople, which 
strongly call for their occasional piesonce and exam- 
ple. She suffers from this <leieliction, not so much 
because large sums are tb<*reby annually drawn from 
her to he spent in England, Jts because her yet poor 
and rude tenantry are thereby left to the govemraeut 
of persons who have comparatively but little interest 
in their prosperity, or influence upon their improve- 
ment. The reailer will And ample details in regard 
to the condition and management of aliseatee property 
in Mr Wakefield’s late Account Ireland, Its a- 
mouut was, in a report of a committee of the House 
of Commons, ordered to be printed in May 1B04, es- 
timated at two millions per mmum, 

ABULFAZEL, who is called by Sir William 
Jones, a learned and elegant,” ana by others, the 
most elegant” writer that the East has proiluced, was 
Visfier and Historiographer to the Great Mogul, Ak- 
her. We have not been able to discover the year of 
his birth, but his death took place in 1604, when he 
was assassinated on his return from a mission to the 
Ilican. According to some writers, this foul act 
was perpetrated at the instigation of the heir appa- 
rent to the throne, wlio bad liecome jealous of the 
minister's influence with the Emperor. Akher great- 
ly lamented the loss of a man who was not only an 
able minister of state, hut of such talents as a writer, 
as to make it a common saying io the East, ** that the 
neighbouring monarehs stood more in awe of his pen 
than of tlic sword of his mast/er.” He wrote, by the 
emperor’s command, a history of his reign, which came 
liown to the foriy-HcvoTith year, in which he was as- 
sassinated. In coiiTUM'tion with this, ho also compi- 
led a volume, intiMKitd to exhibit a geographical and 
statistical view of the empire, and of the revenue, house- 
hold, and expenc.es of the sovereign. It likewise em- 
braces an account of the religion of the Hindoos, of 
their sacred books, and their several sects in religion 
and philosophy. This work, which is fraught with 
much curious and valuable information, is known under 
the name of the Aj/eoiH Ahhery. It has been trans- 
lated into English with accuracy by Mr Fran- 
cis Gladwin. The tranalation was undertaken and 
published at Calcutta, u^er the intelligent patronage 
of Mr Hastings. Sudi a work/’ he said, jn a mi- 
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mm of cpdlicil, could not but prove pecolwrly use- Abulfuel 
fid ; as it comp^beiulfl the original coyitufiion of 
the Mogul Empire, described under thewmediate ^ 
inspection of its founder, and will serve to asrist 
the judgment 6f the ([^urt of Directors on many points 
of importance to the first interests of the compai^«”-> 

The Calcutta edition, published in 1783-6, m three 
volumes q^uarto, is a splendid book, and the most valu- 
able in every respect, as the London reprints are by 
no mews accurate., 

AB(J*T£MAN,an Arabian poet, of whom, though 
but little can be said, it would be improper altoge- 
ther to omit, because he was held to W the Prince 
of Arabian poets, during the best periods of Arabian 
literature. He was bom about tlie year 787 : and, 
happily for him, under sovereign** wboB» lov© nnd pa- 
tronage of liff^niturc made poetical eminence an un- 
failing road to wealth and honodr. Par^ of his eir- 
]y life was passed in Egypt, in the servile capacity 
of administering drink to those who freguented a 
mosque. It is also said, that he was for some time 
employed in the trade of a weaver at Damascus. But 
his talents for poetry soon lifted him from this humble 
sphere, and removed him to Bagdad, where the Ca- 
liphs loaded him with presents, and treated , him with 
tlie greatefit respect. If we are to believe tbe Arabian 
historians, a single poem sometimes procured for him 
many thousand pieces of gold. So highly was be es- 
teemed by his countrymen, that it vrin said ** no one 
could ever die whose name had been praised in the 
Y 01 -SB 8 of Abu-Tcinan 1” His own life was very short, 
for be died in his fortieth year ; “ the ardour of Ids 
mind,” says one of his coiitimiporaries, “ having wasted 
his body, as the blade of an Indian scymeter destroys 
its Hcahbard.” BeKidcs being a great original poet, be 
was the compiler of tlirec collections of select nieces of 
the poetry of the East; the most e8tt*eroe(l of which col- 
lections is that called tlic Unmwtu. Sir William Jones 
speaks of it as a very v.'iluuhle compilation. Many 
of the elegant specimens of Arabian poetry contained 
in Professor Garlyle’s well-known work, were trans- 
lated from pieces contained in this miscellany. A 
large portion of it, with a Latin version, was an- 
nexed by Sclinltens to his edition of Erpenius’s i4r«- 
bic . Grammar puhliahiid at Leyden in 1748 ; and 
there are also many extracts from it in the collec- 
tion entitled Anthohgia Arabica^ published at Jena 
in 1774. 

ABYxSSINIA. Tlie account of this remote and 
little known countr\ aln^ady riven in the body of the 
work, is almost wholly derived from Mr Bruce s Tra- 
vels. Much niiw and coiTective^infoniiation has been 
laid before the public, since the first appearance of that 
celehrat('d work ; and in communicating the results, 
we shall enlarge the scope of this supplementary arti- 
cle, so as not only to exhibit a view of the present state 
of the cx)untry, hut of the progress of European disco- 
very in regard to it, from the earliest existing accounts 
until the j>eri*id of Mr Salt's last visit. When we come, 
in tbe course of this bJstorica] survey, to the epoch 
of Mr Bruc(! 8 adventurous journey, we sbaO avail our- 
selves of tlie occasion, to examine, at some length, tbe 
variouM opinions whiefi of late years been advan- 
ced, in regard to tln^ value and the veracity of hia de- 
tails. ' 
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AbyisinS*., an 

tncntiuH^^Slk) liall }>eep travd%g ;with iSa 'feWtipn, 
MiMcounibr^Merojvitii^ r< pliilpw^fier, .wirl aV' inlsI- 
^^*^''1^“*!* ’*» and in tlinTfled $ep, arqiia!^^ with 

AhjK,uiitt. Ahy«sinifinav1p^l^e^tt^j^^^^^^ the pa- 

' r Uiarrh of Al^anihitf, & wh: df t^eie people Ito 
' iiBvo duistianitjr intrfliluceJiiith thdir toiiiitry. Fmi- 
^ inonriuK wus HciWdinf^ly (j^ecrated Biahop m Axuni 
hy the patnatfh, and apfi^^ to haV^ made many con>> 
nioopiiiiiH^vt^^ amon/r the, Ahyasimina. ^ as. Constantine 
A. I). Utimiin Empe(^)f had embrac|S ^anisin, and 

!at variance with the Fatriav^ Alexandria, lie 
, was dpsiroiLs to recall Frumentiitt, either tJiai he might 
apjiotnt ail Arinn bishop, or that Frupientius ndght be 
re-conaecraU*d hyAme of ^thdt persuasion. Witli this 
r iview he wnite a le^ to the monarch of Abyssiida. 
^ , ' By wiiom this letirer wa^i^j^iveyed, is not certain, 

" ^ though it is probable that fe was hy a person named 

' Tlieopliihw, who t^np^lled into that country about 
A. D. 333. The only notice virhicli remains of the 
jourmsy of Theophihw, is given by Phil^t<«^us (/Tfltf. 

' i and it is very meagre. Thcophilosfopnd the 

(leHoendants of some Syrians in Abyssinia, sprung, he 
‘ / Jsupposes, from a Syrian colony, ptanted there in tli.e 
time of Alexander the Great. 

Nannosuf, In tho year 533, the conquests of the Abyssipians 
A. D, ^se. In Arabia, and the warm professions of friendiiiip 
which they held out to the Roman empire, induced 
, Justinian to send On embassy into that remote coun- 
try, with ^6 hope of persuading its sovereign to ein- 
„pIoy his forces then in Arabia against the Persian 
.^tigrcb. At this period, the A byssinians were acquaini- 
ed with the arts of navigation, and Had recently im- 
; ^ bihod the spirit of trade, and acquired the sea-port of 
I ^diilo, from which they penetrated along the AiHcan 
';t , coast, as far as the equator, in search of gold, eme- 
ralds, and aromatics. For this important commission^ 

' Justinian selected Nonnosiis, descended from a fiunily 
of ambassadors. He took the route of the Nile,, from 
which he crossMl to the Red Sea, and landeil at the 

J iort of Adule. Though tlie distance of this place 
^ i'oni Axiini, at that penod the residence of Uie so- 
v<»reign.s of Ahyssitiia, is only fifty leagues, yet the 
winding passes of the mountains, which lie between 
them, detained Nonnosiis fifteen days. lie was re- 
ceivt^d with great pomp and favour by the Abyssinian 
inonaiTh, Anda, or Amcda; hut we are not very dis- 
tiiirtly informed as to tlie fate of liw mission. Of his 
original narrative, soipe extracts only aie preserved in 
till* JJiUiot/imi of Hitfaus, and in the Chmiograpkia 
of John Mnlala. Itoiii these, omong other particu- 
lars, ue Imn that Nonnosus saw^ in his passage 
tlirtnigli the forests, which intervene between Adule 
and Axum, an immense number of wild elephants ; 
and that the Abyssinian monaroli gave audience in an 
open field, seated on a lofty chariot drawn by four 
elephants, sunerldy caiiuriHoned, and surrounded by 
his nobles and musicians. ■ In his hand he held two 
javelins, and a light sliield ; his clothing Was a linen 
garment and fillet; and though thus imperfectly cover- 
ed, he (lisplayod a profusion of gold chains, collars, 
and brace1ets,'adorned witli pear|i and prpdous stones. 
Nonnosus represents.., Axiiira and pmulous. 

In detailing his passage over the nmutaina of iWagta, 
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the ^at qontrtit Of the ^i^'nvSoni’W diiJR^ Ab jsslmai 

,, ^nrt ltoie; w^ fi-otf Amto Axum, 
the rest Of Abyssinia, H was wnier. of thfc 

observation is abj^ly confirmed by Mr Salt ' : > 

About the same period* <*osnias, surnatned Cosmas. 

jj/ciwfrAf or the Indian Navigator, visited Adutev If 
WHS the design of this aiitlior, in publishing hia Worlc, 
entitled Ghmtianai to confute the he- 

retical opinion tjiat'^e earth is Aglobo, mid offer pnw 
that it was a flat ohlpng, as n^ii^ented in the Scrip- 
tiires.’ His Voyage was performed A. I). 5F2, and 
his liookpublislMMl at Alexandria, A. D. 547. Photifis, 
to whom we are indebted for many curious extracts 
from works now lost, gwes some interesting pass^es 
/roift it; and the complete work was published: by 
Montfou9on, at Paris, in 1707, in the Nova VolkHui 
/Vrfrifin, 7bm. IL The most valuahle part of has 
bemi'jpujiliidied jn French and (Jreek, hy Melchisidec 
Timvepot,^ Ib' his Helaiiam de Diver, ^ Yrnfatfea Cu* 
nnw, no^ envmpitblt^et ou traduiten, I Vis 1682. 

To this author we are indehted , for the Adulic In- 
scriptions. It ^oppeArs that Klesbaan, King of the 
Axumi^, had oroered the governor of Adulo to 
tend him a co|!iy of these inscriptions; and the go- 
Tenior^ ^plo'y^ Cosmas, who bappeneti to be there 
at that rime, and one Monas, a merchant, for that 
puipose. llll Mr Salt examined these inscriptions, 
during hi^^first journey, they had always been re- 
garded aj Wwing.onl^ qne; though in this view, 
their ihaiining Was>iiot very clear, and they were 
at variants with authenticated history; bat ho sa- 
tisi^toriiy proved, that instead of being a single in- 
scription^ referring exclusively to IHolemy Evergetes, 
there were t^o tUstinct inscriptions, one of wliich 
refers to Ptolemy, and the other to the aflairs of 
Ahysstiiia* Hie former inscription, among otlier 
riiings, mentions that Ptolemy and his father were the 
first that brought, dlephant^ from the Troglodytes and 
Ethiopia. . ; , 

Betides tbej^JUtlwsting information which Cosmic 
affords respeetmg the port and inscription of Adule, 
he fiarticulai'hr^describes the trade of the Axutnites 
alorijg the Amm const of Barbaria or Zingi, and 
as far as Trapobanc, Ceylon; and mentions, 4bat 
every other year tfie, King of Axum sent several 
persons of distinction to traffic with the natives of 
^kgow for gold, which tliey bartered for cattle, salt 
and iron. Tlie journey commonly occ^upied six months. 

He represents the fountains of the Nile as iu the vici- 
nity of Agow, which sufficiently points it out as the 
coiinUy of tho Agows mentioned by Peter Paez, who 
travelled in Abyssinia in the beginning of die seven- 
teenth centuiy. ^ 

; Respecting Anyimnia, .the notices of travellers are 
fbw> and very meagro, from the time of Cosmos and 
. Nomiosus, to the conclusion of the fiftoeqdi cefitittry. # 

We find it mentioned by Marco Polo, and by Ibn £1 
. Wardt, an Arabian author ; and some slight notices, 
particularly of the religious missions into that coun- 
try, tiU the year 1500, are supplied by Uenaudot, 
ftw the., Coptic writers, in his Historkt Patriarchanm 
AkxMrijmwn* Paris, 1713. 

At the close of the fifteenth century, the Portuguese 
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A*>y»»w» coiftiUj^ceSl^} tbejr.rtimte -vriX^ mpecA^ dfi 

ihcIj>Sn of Prelt«r ^ahn, Ioq^ 

* waited in Europe. a« 4 Chi^ili^ aovereign af |;c&^ pted by i^; >Pa^5jlilf6ia, ||^ 

. lu pbwer, mUag ^«iew)lttr« iar ihe ceiitro of Ask. Fbr lfii»roiiii Red. Sek -piw tratellef 

* r>^rpM*>^i^te«^t Peter Ooyilhain,“ mid Alpbmo iwed Aiw%«i**^''tiiiMj before aknost to- 

* ; or Mipbpei life -Pay va, into Asia : the . latter soon died, tally de|[ti*bye<f the invasion, aiid he d^^ 

^ former, during Ms abode on the tvestem scribes itas a large im^bili^i^i pkce. "Accoi^m^ 

ccpik ^ the Red Sc%v b^arii)g mu^ of the Abyssi- to of 


^ , ,, .^.^^Abyssmkcoritain^ 

emperor, and of ljl^ being a Chriii(iiipj, .coiiciddod than fifteen himWd l^ittei^V'e^^tatem with yriw® 
that be had found the object of his s$in^* ' He im« the assertion bf firnV (^dlar, t^hcri hlt'^Pi 
mediately convoyed this information to' hk dwn court, Aeik, cont«in«it^t(M bat:(tt|j|e 

etik^^woceeded hiniBclf to 8hoa, then the residence of rcconeiled. ' . ^' 

or monarch of Abyssinia: : He was i^ceir ,ln the year .IfiSSi' BbMdde was sent back.to.Pof« BermudsI, 
v^ and treated with great kindness and nkpBft;^ btit^ atnbMka^r froip the Abyssmian 

according to the usual jiolicy of the ;;^bys8inian ebuit and dft^r « dbort iiho^; was oedenM^j^ 

at >that period, he was nut p^iited to loat^.lhe i^uril, by^o way 6f nnj^ fi(ke ftoin that pSf^ 
countr)^ An account of his residence is giv«n by some troojMs to i^aftffce the A^)wdnk» who,'® 

Damiana Gooz, in his this neriod]* had 4 ^ sheker frp^ 

Jorn^ ad J^htmuellAmtania^ Autweip, Ibb Modrs hi the motintamWs-iiin of his kingdor-*' 

Emanuel, who was desirous of mam|mihih|' 1(110 t^orcement was hmi|i|d at MaAsowa, and, aft 
course with the spverei^ of Abyisicjji^, ' tf^dtfficidt journey, throtig^i ' the mountainous past 

comiperoial and politi(»l than religious mbilves,) Mui .;i^d defilt^ ^faey joined the Emperor. Rermud 
an embassy into that oounir)-, in Sie yeaf 15^ Ai *^^V^kbed auaccosmt of bis jour|ey at IssbUn lb 156 
the beatl of tliis embassy he placed the fanf^ £di There aro als6 editions of it ptiblibhed atitSe same 
wart! (ialvan, who had been secretarjr of state, and jphkU b i56P and 1616, WMcli are very scarce^ 
ambassador in Trance, Gertnany, and' Rome. We was translated into English by Ptirdms, " ' 

mdnetion of such a man p^ts out the importance h viL c» 7. p. 1149,) and from thence into Frejftnr'W 

,..u:«k *>- * 1.1 ,1 . Croze, ( ChnsUmimii d! Ethiopu^ p. 92 — 26^^ 

tho greater parte pf his work relates to "the 
ties, defeat, and death of die Portiigkiese 
Christopher de Gama ; and is principally ^^uahle fi^^ 
the description which bo gives of solStr otherwis^ 
chaplain to Hide Itnown, parts of the country, which 'flu vk^e^i^ 
ice by Rodri- the course of ibe war. 

- In the year 1556, Ignatius Loyola, at the urg^t p^(J55e'. 
rmpiest of an Abyimnan priest called ^ter, wjio 1^ 
vkitjSid Rouu’, projected a jmw mission into Abyssi^ 
nia, and by his induence Um . tlie King of Porti^l, 
pUrsuoded him to send an apibaSdfidor and a paSrlatt'K 
along with the missionaries. They wx*nt first t(» Goa^!^ 
whottllthey learned that an entrance injfo Abyssinia, 
by thd 'Hed Sen, would be extremely difficult and dmi-y. 
geroite, if not quite impracticable, im the Turks care-^ ' 

«% guarded the seU'^coasts with thdhr sh*P«. In con- 
sequeace of this intelUgence, it a^as resolved that' the 
minute account of Abyssinia, ot* whidi there^ aijs ^ ambassador nod the patriart-h sbould not attempt dm 
yeral editions ; — that published by himself atiCk^n jbtirnoy; and of tho misston^s only one arrived in 
in 1 MO; a Spanish translation from the PortiUgUjes^ Abykada," Airaccountof tlwwiission was publislied 
published ai Antweip in 1557; an Italian traiuda^ in 1^15 f ^ it 'centains a great deal of curious iufot- 
tion from the Portu'AOM«ft mamiscript, ntihlisliea.hy nUation, bwtuiught to be read* like all the othe^ ac- 
Kamusio in his CalUt fjou of Voyage^f^ lib. i*y (whkji ^ counts of the Jesuit missionaries, with great cnutiim. 
difiera niateriaily from the Lishon edidon;) a Tiwh , Prom this yeriod, til! the close of sixtceiuli con- 
translation in’ 1558; ami an Englliih ti'ansladon^llL tnry, Ahyssiiiia was extremely difficult of access, in 

C(dkMn af Voyages, The value and coii«c<|:ueiice of tiie Turks having exclusive possession * 
,mttacy of this author’s statements have been dlfife.; ufthesea-coast. Jit length, k 1589, Philip Il.pf«pnhi, Mendi«^ 
rendy appreciated; h«t it seems probalile that sev#> anxious to renew thea&di:^ between tho twd^ourts, iflS9. ' 
ral fiibricadons were pitljisbm] in his nanie; Mr w ' semft a letter to the A.b^sthuBik monarch by an Itahan ' 
miana.Gocz asserts, ttiat holiad soon a journal writ- bi^op, John Rapdsta. ^ind a person of the name of 
ten by Alvarez, very dfifonsht^fii&in most of the de Mendewea, djfcVwas then kettled at fiiii, and 

’ ' > ' 'isAjV ’■ , , ■« ' ' 


15S»0, 

Alvarez. 


which Emanuel attached to th^ miaeioifr But un- 
fortunately, G^vrh, bekg'Wb^el^ oldj was un- 
equal to the fatigues of so Wg a^i dangerpus a jour* 
n^, and died soon after tfao^ttmak^ the R^ 

Hodriguez Sea. In his sMod, Rodrigues do Limb wss' appoint- 
ik‘ IJina, ed, and Traudsco Akarez, who 
Galvan, was cxnitinued in the 
guez. Their journey from the o^^’of the Itml Sea 
was long ami troublcNome* on the heat of 

the climate, and the badness of but they 

arrived at* the Abyssinian j||Sth>€ir Apnl 

1590, w'beiO they were recei ved^l^ Wch splenddpr 
and courtesy by tlie Emperor lkrid./^Jmy wefe de- 
tained in , Ah^inkJsix causes; 

and on tbeir depalture, thd'^peidrlftjiiested Rodri^ 
guess to leave behind him Ms phyMMan, John Ber- 
mudez, mtd a painter of hjs.t^tintie, with whicli re« 
quest the ambassador complied. Alyprez w:n>te a 


Tim translation of itankirio was kade from a manuscript' ^bpidlbd ^ ' 

t De uEthiopiic* Patriarchis, J. N. Barreto et Awlfea Oviedo, P. N, Godigno. Lugduni, 1615. 












Bt,' thaj the fimj^l* lie di»|mtchei 

‘ l^PiN^ but| 

.: ■' ‘(lent, 

' 1 (tOAi k Aaiwvt^y^irl u f]a<p UMth^nutp 


%ht!"mm ^lti( 
■ Mi-^'-fUkakt, ^le ^ 

Nt that the Emi^rtviHi^i 


^ Foncot,' Nt that the Emx^ 
*<»»•.»; Jhyslci^^^ 








';4he«e‘''W^i«9f'' 9 ^ tale 
e^a tbt; viearS^ 
lunation, % 
bW uigiit Bgafilii; hi 
Si tli%», reejieet l^ 
m.jhe ma&tji 



' 1 69i| ^ and miv^l '^iWn u day jmitoey ch^'' ' uitfiit " 'egi 

, jh^W^f July 0f n 

rll«r8’^d'^her^i<k!, WFoiicet'-y^ /a<i^en^s^•)^(J^ b.jhe i 

Jlrich^^^wjrt^iMk|pd^wj^»hy 
'tagdihae min^mri^ 

fh6]igli>n no > teasel 

in cul^|f ',t})a;'Ab]hitanian 'in^nal^ielir^e wijj^'^i^m. ^ '"" ' -i 

Gtmd^l m th^ imminer of 1700, hy :tbe |i«^'f of t%®i 

ao#i^!^ airiyeil wfe in Fiance, ifie^y of Mi^ front h]^ <Wrp% 

nd awatinct accoflnt of hie ji^Eine|rf., )A ^ autfiiOr% 


. of'it'ifl giyah in /^jekman*i ^Sfiiti^^ 

Luciolplioa The leawiod works of .Ludolplniai-iljli^i^ Mi^li M aj^tioiM, 'tho^^ W Vofal toi 

pca^ Fmwk. 1681,>*p*Cbnn»eoA»>^ jjWMimrJyvdeaofihe^ 

g^Eihit^ctmi FfimcL Ahj, oet ^|)iey, indeed,^: 

r 1693, rntmt not be paitwid otW; fbr.dioo^ti Itp ehiedy , i» a feyowdte iilitji wi }nit tfiey aSj#^ 

eompUed them from the iinrlitkjs^ entinflV sUimt >i%pin!itbg ><^ 

miainonanea already, peattompd, (fM ontWe atattoite<i,i)t ^ 

add oonaldOf^ly to ihelr " pmctico wpo aocl), it le ^ot dfey to com^iire W% 

ineans of hia ifpeat knowlq^'^ di^Blopian Ian- cmrid bate eacajH! '^eir obis^tmi®^ i; 

guagei<^by bS copyittinationa^iiwtb^i*^^^ an in- pasted. o(^ in aiteoceJ Dr Mib^y do|^ot 
telli^nt and libend, AbirMtnianrpriyii^wh in* . ^tniy extra0 from Mr Bnxce'a journal^ Vbiph 
Tited from Ronm id the coUit'W w lin tef eompaio Mte'^^itiSh’'8Uflior^ 

by die report of Morat, an who "ea^ed on the ^ W^bK^ed deacHpti^ 

Intd (jftemheeh in t^b)^hin; 'but contents hiiun^vWStfr'd^^ remairic on the Ini^ 

^nm of Gi%ory ia pubtiujM iit ^Mf Ifiounta of Altnrea amt' tltat *« the praaicn rf 
rmgdii ■ '''"<:<" cti.ttlng the aniinaMn^ klki^ !/i^i^y 

In ITbOf^ree lyiMVfS&a^ frioiva/'-~«* interenb^, few, 'y¥ wna^ne,/ 

tmg a«)% ib Gbfid^*.;. Ab #tlw wWlb ib m diaposed ^!%eqatMe. As, dierefore, we 
given #the,app^dbli%|M?'8^ no 'ei^ence id' fevour of the^lbtli of Mi\ 

j(Jri6(, ldW. 6f Mr j|^Wy>'ajhu^ on dA tojwoijlii^ frimi prote^i^ 

entered in 1769, an abatflfetls Inip^ dj^ tranallort, mfromyjlds on^irJw^ nec‘e*<- 

head Ahyabmia, in the body of the #bifc ^ ^ Spi^lij} iilry to thquiio, ^etwf it cajj ! h?" todhrined from 
our readeHB to itViat ardde, we flhd^ndw m Jd bftbir apircet: tn'|178df 'SirWilbtftn' Juhee exami- 
examine the principal ohjectiotia wbfdt IWI^v%e^ ned Jm j^byodn^^ (S^titj|u respecting the rmlit 
made to the veracity of hie naritdve* ' ;,i " ^ ‘ ^ due tb'Mr Broi^V eiut -frofrlA be leaniod, that 


ttlli^nt and liheial, AbirwinianrpriM in- extmcj from Mr Bi 

vited from Ronm tb the couii # w lit to eompaie wt 

by die report of Morat, an Arttdi|dlH^ ^0 ‘'ei^ed on the widi 

hed oftemheeh in Ah 9 ^nib; 'hnit contents hiiimtlfv wit 

/nca of Gi%ory is putdlidjM founts of Al^nrea amt' 4. 

rmodii ■ ^ cutting the animal iw 'p 


j7^o. In I750f^ree Fjftan 
ting a-ite eh Gbfld^,.' 
given ^the^ appd^ 
ivrr i^ruce. OfMfl 








miteried in 1769, an abstioet 'ls Imw 
head Ahysbinia, in the body of thb , Kpi^iig 
, our readenB to itViat ardde, we shd^ndw m Jd 
examine the principal ohjectiotis wbfdt IW|i!e/ oOj^ 
made to the veracity of hie naritdve* , ' vi " ^ ^ - ' 7' 
Cauwii of Before Mr Bnicc published any aecoont df hb frih 
iiic (ictipti. vels, a spirit of scepticism respecting theht' had gond 
dsmrc- fonlf into the world, generated, pi^ly, ' hjy'dld tely 
fo^HalJ! ”** nrtrtwidhiiiry adventures which he Irocotmted'ii*^^ 
versation, and partly by a binmitaT miiture ip Itis Imjh 
meter of pride aiid vani^, which led bim itt onbhV 
boKst of what he ikftd seen and done, and to deen^ 
beneotli him to itfriiove the ohjeettons and doubts e^« 
of the intelligent and cimdM* This scepticism carri^ 
some HO far, as to qaesdott Whetbor ho bad ever visited 
Abyssmia ; but the dn^pofrii; whhrh now requires tfny 
Keridus diBcussion is, << whether bis TVoeefr are to bo 
received, in every partiedigr; Os strictly true, or as a 
mixed work of irnaginathm aiid memory?^ 


** t^^dbebef^ no scruple 

Of dt^hhig tnt Hood and ekd^g the taw flesh of an 
4ji, which they cut, mt/umt i!a»^ he ik 

i$i0 or alivb ; Ibiit that Sbie :dfrr A»tmer, 
^ i^lvllo means penero/.” Mr Silt, both in bis first 
'Viflif 'Wond into Abpwbiail.fnide particular 

respeefrng ibit he 

kpbseWi|iJ during hii'%jt riaidenoe! were, he’'^ die<t 
^^Hfred'^ doubt but, during bis 

sO^illimideQCer, that tbourirthe A*' 

‘^fH^ois did not.f^^idiill^ feasts, 

jouniies, some- 

dhies ciit '^(|jW||U bttt'of the flesh" of 

aaimab 'vrhi^'fimP^ M? Ftorce^^.'jirho 


iheir jouniies, some- 
bttt'of the fleshbf 
Mr who 






;§alt aiid Mr : 
hi not 


, . . » .,.7— '7^..— 

. wp. .■ hiown ,v , .;,; , , . 

in pat ' ^ .2. It Wi# jmny oli|ept44 Brupis,^j®^j<;he ri-Tlieijues- 

ia^^om^imea 'ujim} My » M lie waa not pvep %* l»?,-«rof 

ptMtic^ «<> ^ of its. xji^ 

. _ r .t . ^ ,4 bys^M ^It is ' aJ|«J .now uiiiverKalJy 'it 

Aoargoe, or bM 

^%thb beloM ^ ^iMns of tho 

, AbWf WJjite rivor, w^ch rbto fw t<», tho 
'Mth-vt^st, anipng tho mountains of Ji^eV kuinri, in 
o0ajq||w ;of the .'i.^ho principid branch, or 

by Bruce, imil isMntioned 
nm.M a 2ar^ river^ m Aaergue; but it is 
^tct^kss^^toniled by his late oaitor, that be did 
*: nwfflont « sublet that it was tlie Niip." 

Dr Murray, it was al* 
iMl lUfllveMly brnWya^ that the Nile rose in ilaln 
bo<^, aiulhe w^ icon4^‘oi«din this omnion by the con^ 

Otant iestimo^ of ^ie Abyssuiians.’' But if dm idea 
Aid not oocur 'to Mr Btuoe wbpii ho was ip that 
pmnticy that the Bahr e) ' Ac^l was the true, 

KUo,. Ignori^t that it bad been pointed out as 
a^k Wvp^aiuy, he impHcidy confided in the 
JN^teusioilS. of the Abyssinians, and 
of th^ misaiunariee, be could , 
riot oontiiiiiia, hmg in that states pf . igno- 

ranep.a^d confiden^i. after the period of his return 
!P*Mvifie lAd vindicated the superior 
Bpibr el v4!b^» ood had^ fortified his 


'iP AbyMM 

W: w ; 

yntt^tfuiH^ iOij^ at 

soihV^mai^piaim 
‘ s^ as ^i.i^aimta 

' 

During tlie banyoi^, t^ AbpsiiAiOiSt vwfr 
|!|^ea4 esteemed delieio^^di]Mmg||^ Motry, rs 
f^^^,queiitly taken fiom an o^ oir o in such a statp^ 

^at the ^res ape ^ lotion tri^ lbaAt^ aojs« 

oitinue to' kut dm^Claakfjt 

7Va^e^,%aL^'''nL^ 

have, been much loose satis- 
;>;fisu;t^ind condusm^ if Dr Clarke bad given ps the 
g;,?^44ttms whisb Upm pdlTta tthe Atiyssiidan, 
v}|4s the subitaaca^of bb reply t for it st^sa us, that 
g |a^*as M>or by direct questioiis, or by ps^ 

ihii nature df the answers whitdi pr Clarice 
vMtftfepatw bis r^jbs accordingly;, and '^claims* 


^ fiifbl!)mrt of his statenubit not being s^tements |ha c^g^^i^ng testitnony of l^tolemy 

ctory, <0jia subpequent parts were the reswt ef imd the Aim^^Geogri^ers. Mr Bruce coulil not 
itne furaier biMx|g!l^|nps or suggestions, llm / ,^.1^ tbisf ;, and wb« it is recollected 


.riSarW will observe^ mt. ;^e Abyssiiuan, hi Am be» 
'^jinning of hb .itateia^t^.^iwresents 

maiming a Asuri he next advei^ to .the 


, taken 

■«fW' 


dat ne bkpli^ smtes, in bb original Journal, pub* 
UsMrl^foi^ w :Ar^..jdma>; b^ Dr Murray, ,tbat the 
^<Ahiplyb.^h^,.^ li%;,Vtg;aBUie Assergue,’* and 
tbatf^fttt, fiiinsas of the former, ** the 

eight mbatbs in the year; it 
aeb^ ^ ^hat he 


;4by!pM haflfqueb ; #i4^ c«ilaMy>b 
tbaii^dn- siicb' occtilMb^ % i«reqy«“' 

from an oa^eow m Sia?A 

, «H»ns leads it iomtticipaWwc^ eyes against the 

rfAicJuding dt«UmitaiU!a« M<d fi&e ^Uier^kmtM H ua| ^ observations 

ctiUli€eg tiUtfi€ant^piildie$. r / .3"^ <bhie 

'I bb view «f Dr Clarke’s statamonb . wlM w ^Auyi^ ’v A^^ fintl Amt he preserves u 

would not wish to Im.imdm'sUMid in any 4Mdp0ckr total silenea t|i regard to the statements of that emir 


♦ At Suea, ill ifSlS, Mb Broprne, t^^aothor of Tmvify m Africa, met an Armenian meiclmnt, a 
man of intelligeime, ;who had formdiily trad«4 to Abyssinis*, and had been at Gomiar while Bruce was 
diere.' He iiifiormed Mr Browne th#t„the AbysAidans often ate raw meat, but pld not mention the practice 
alimled to'; an addbiatud jwcKff "that'B means miM* or evon |sllowed at their grand eiitertaiu- 

ments. * '' '■ ‘ - i;; ■ ,. 'v.- ■ ■&'' ’-. 

Micliael, Bruce’s servaot) wh# wb? "Mfeat by Antes, am&? ef Ois^oA^ cm Ae Mmner^ mtd of 

C^iro, on hb aetturKy<fr(an^^^^ spoke of wfcA^yMAnn pMAce of eating raw meat. Aivtea 

dbl of iiv^^aen ; not highly pri>babie that Michael would have 

..mentimlMtbb oiivprosmnaa, wM . 

, + lt,b l^or^ii Afir Brima%«ad D'Auf;U%b»'l‘ at' rar|8 ; and Mr Pinkerton asserts, f Gwc^.— v4/rica,; 
thgt the M»r roundly tol^ be vrwi fhr ii^ having ifWaoverecl the sources of the true Nile. . But, be 

.thb as it may^ii woh||&H^ ^a tbgt^ntee wm iM'^tiainted with the maps and writings of the 

bVench 410' ^ Lb defendm kusi admit it as not a little extnmrdinary, that he 

ahoutd have fif so Mine&t, aud io directly opposed to the main pretensiua^ 

of kb.travels, • ■; 
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' 

A-m \ 

thtt ve^ 4 tty aisaigW in ^ J 
frbm ? jFattiaiit. A«o<pw®r 
fie*^>eiifiaHied at Sy^ne fi-om „t|^6:;’^0tl 


AbyMmiA. ncnt ^oOffiraplier, we must coTiclude U^at d^d w, fro^ 
dinpijRiiiS^n to withhold fi’omithe public even? piw. 
i.C Jnfc«Mv.nt;r.n tliat could CrejltC U doubt of hie ha-; W »w 

vingpenoUHtcd.to the true «,^e» of tin*. 

mv eT.irZ^^VSp««‘ 'Vho had ever vWwd We i«tft.nt.ed it, l^jde-, w M ¥ter to 
thoHfi^coy hmiitauis which L rcpmeiits 08 die tiw Wood, doted 

' f ♦itat "MiLt Wi‘ have ulroftilv Stated tliot itu lays, “ From Luxbt.wn B^joma, uu#^w!; 

& bee-t v«ij Ity IV.f «d -c^g luH.J*^!, Wd ^tredi^ng h«. r«^, 

fflbjt but' jS- ,. Nor » this th? J^fee^ce of^ interpi^d^^^ 


_ Abyisinio. 

13 ^“' 


4%iade of t, 
, ^ouJd 1 


question, that they were also seen hf-I^lw t.W BW 
Bruce equally ileivios the pretciunona of lOTth, aB(g 
nreeH a variety of objectiona to their ntrartiv*, 
which are now admitted, at least with rqpd to the 
former, to to wholly groundlees. -Dr Murray can- 
didly admit* that the first,,, Recovery was made by 
I’aez: and, intlpcd, when we reflt^ that toth tli.^ 


I to I 


Viiez ands indeed, when we wflec^ that uoin luos^ were w«heu . 

...to1o..rrie/rSedfora«iKlime^to the Toybge, ,apd tbe.ohservatthpa t»keM>*ttnr r . 

the latter smmt some timi^.die province pf Dantot, i»id insert^ mtb^raVete, »te “"t «i*»t oned. 
tarX sSaed «,urce of%e /de^that th^tnust jpurnab of 
- I. i.__* ntir'isaialtv in evAimne it — ana mfir tnWToi 


i^’am wr iUB eui- «i*v . -- — — ■ ; , 

pfuBcd memory, a single obKorvalion of laUiude at eithor of tbtmpm- 

\notber riuse"'o 7 rKtaa& 7 firom the pskmofliit Wt , oea t nor do any of the hit ‘drawing relate to tbit 

Anuttiir cause, ^ ^ t u;- vnviMitP. The account of tbcenwrald nits is abo vorv' t 


nil, IIIIB .X-V. 

tor to ascribe to an imiieifect. jtnd confused mamoip 
Another cause, originating fyom tte pammoma^ *»«* 
ing of liis character, is to too obvioufi, ,;Irt h^ac- voyage 


I pits is Yl»ty 


ing of bis character, w hut too oovioum „mi 

rount of hU ioumey to tlie sources m.tiie Nde, Maprobablc. . ' ' „ , i; * r 

1 , " is pariiculily anxhms tu impress the reader, 5 le« 1^^6 ’'>« a<^y^ Mr chart o 

will. X idea, not only that no European Jied ever ^tbe Be^'Sea, *e opimoin. of th^ w^ye smtot 
Imforc visiU'd them, hut that im was not accompenitnl m that s^ md compared the actoel situation of the 
hy any European :— Is it theiufore unwertantalile to pi^ "**,,**'^ een 8 id(!rirf.ly. Aceord- 

upS. tlia/the death of Balugeni was antedated a. ing to Dr. Parke, Oencml Baird, and the olheers wh^ 
't 3 v...nontl., to deprive him of the honour .if having «tten.led him in the expedinon up the Bed .S.-a. for 
m'wipanicdlhis master .... this occasion? That be the j.™ of oiq.. lling the I ren.h from Egypt, .x- 
di 1 ..ally ^company him «. proved by the Journals presseil tbenuK-Ws ... lugh term* regarding iis a-ru- 
1.10 uLiuaoy * 1 j r . however, is too vague and 

Son,., onus’" rMrisnicc, in his '/Voer/s, mentions, that, on. the genm'^ to to of mml. value. On the other hand, 
^ of Deeembev lioS, Iw arrived at Deadera. I,drd Valentin, who bad along will, hm one ot the 
whenre he procecled bv Itolioiirn and Farsboutt.to tost surveyom now living, Certain Cliarl.-s Court, 
lliehes- from wl.i.d. plale he i.roceoded, ontho iiidlt ...Surveyor-fieneral to the East India Comimny, repre 
..ttiie ill. of January I 7 (i 9 , to l.uxor, where he^V 'sentt it as by no means accumte; and f.iiitlicr re- 
mained till tli.' i 7 th, andonthciiOthanivedalsSym^,; maihs, that there is a siirpnsiiig mid suspHU^ coiti- 
from wbieb place, descending the Nile, ho relumed 4«id.mee>;tweo.. the latrtudee nssignetl by Bv^ and 
t.f» Ibuiiouni uu the 2 <! ot February. I'lic iiarraTivrtl^'l^Iicbulilf to the same piaces»-tlio«gh the ono took 
of this journey from I^iW to s^ne is not oulv mi- thh^^ljr leiul and tto other by feet the instri.m.'nts 


l^lJChtlOII- 

abt 


iiute in (latcs/biit it is 6 ile(l with tbe most cirnim- 
Hlwitial ami nmnsih)]^^ advi'iitun-s ; atul yel lh.it it ne- 
ver took place, i« romkii-ed abuost certain ; for' it 
.ii)pcars from bis Journai^' tbat be wrived first at 
Furhlkyiil, arid uficrv iirds at Deudera, on the 7 tli of 


atitiit time ]«'lng too imperft?** to secure such a co- 
hiewfeK'c, fvcn,;if both had tmvrlleii 

.by land, and and . at- 

teniitm. Indeedr which Ikuce made 

use of, a large and Treach quadrant, must 


. >v ; 


Nor is this the of inte; 

an apparcJitlyficliiStoJdifcr^y/ 
v^lsy Mr Bruce/ Qftjjdie of July 1769 , 
lifpheiA, m tb^ JRe 3 Sea, to tlie st^ts of 4. 

dhl, and tpXobei| on, the 6tJi 

j'ot/by his w/owriMJf/s, it tto obu. 

were taken at Lohei^ oh the <if August, wl^ 

.. . ... j ^t.L ..iiisM,.. t 


ing this voyage they tfie dates, &c. of th^^f;. 

voyages from Cossier to Jimbo and .liddn; from 
<la to Lohoia; and %m leoli^ to Mos^pra; nor ’ 
does anv one of the ttfimty *hj^ or takco;. 

•% .this* artist in tlm Ked Self"" relate to the royage.{ 
fw>m''Ldheia to the pti-aitn of Babelmandcl. ^ |ii his * 

..f xl,:.. j:,.. leln.i.. •vacsovva ten mexAMrla trs Imva 


near me »uuuub«« i»vx«wv - ^ 

certainly have had some curiosity to examine i^--»d 
tbat diey coincide with Mr Bruce in his description 
of a number of minute ami local pArticulw's, we must 
concede them the honour, such iw it is, of havmg made 
this discovery. " , i. \r 

tmwl ers hut als.. of his own attendant*!. In his account of this ficlitioim voyage, ho seems to ha^ tttftt- ^ 

S.,to datesttodcathofL«igi.BalugaminjlW. , ed to the authority of Eadens map, as-^e toitu^k ; ; 

1770 • tmil vet he states tliat AWmSaiama, whom ho and relative sittmHons of the {.to-M he mentions a“^- 
Lrlents M attempting to riuae the poiiubuse at the ving passed or visited agree with th«tmap I which, fg- 
t'liiiorftl of Baluirani, was executed for. hi^ treasmiv^ coriliug to Mr Salt, is enoneOus. ^ 

oTito sfth 1770 . B«aiae»& direct Neariy ai. oqiml dt^ee of siwpjmoii 

1* ♦* n it BTitw.iirs by the iotunals, kept in Itn- voyage fipin Ciwsier to Jibbid /unirud Mucdwim. 
iX to nllu^i^i, 7 r<u.. wlii.*Ut«cta me given by TlL latitude assigned by Bim* to. .IiW«lZumrmi 
D"MLrav Xt he was alive at Gdndar in February erromqms by ’ ““ »*■ , 

1771 S gross mistatement ii «,vam for his edi- h. 20 “ 3 B'. not in 24 » 2 '. ft. ttte Journals th.*re is not 

.B ^ • IT aamCi.aa.I wvtAIWSAl'tr 






) tinfiit fot ibSuae of ttoj^^aicdpt 

npff) aii4 ;pbau^»i!) of hiH nature,, 
^ntmlikse fe^tiq^a naitativef;, has 
pn Votiii^ yeiy iwpomafc 
Th^o)ire, few auboj?^^^ attd 

lliseelHieoua instan^^H fif SiiU to^ewcy, which ihay 
'Ilie rk»teetion of' tihfhi ' irosta on jdie itu- i 
P(»f^iy of Mr ^W; ariil none, WUhigine, wnl lu?si>i '‘ 
tKS'py^'ftr his lyatirnony to Jlu^of jSrtfce, rcKpcct- ^ 
'* tt*Wh JiaV^ actually had Equally godd " 

iftitins of aNcortaining, oft^ the histancea of 
inar(:i|rary already j^t^a^y' mUng, as they 
dOj'^^^sieiVidenc© ahc|/proota quite cdicwiteut and c(m+ 

ivSpfr Jjalt assortr Brure's representation of 

^^Obelisk at AxtH. is very erroneous, and his de- 
;acription df the ruinia at that pl»ice t^reatly exeggera- 
lw^. His descriptifw of the ngtS Mountains as re- 
sembling pyniniids pi^bod upoWi^ir points, with 
/their bane uppermost/^ called for%ch a large por- 
tion of faith, that we scarcely needed the authority 
of ^I^ Salt to ^lisliellevo it, and pronotnice it extra- 
vagant and untfJue. Jfjs account of the disinvery of 
thq Emperor .lojw’s body is greatly embellished, laml 
is inaccjuitite in tlie dates, as well as in many of the 
ji;ire{lipstances. 

, Ddftor Eiither, a learned AbysBinian, who resi- 
ded Ciondar all the lirnc that llruce was in Abya- 
aiph^^and was intimately acquainted with him, in^ 
fprmliitl Mr that Amha yisous, Prince of Shoa, 
yever visitiSd^Oondar during Mr Bruce’s abmlo in 
lljat city, as; Bruce mem ions in his Travels, tmfmtin 
0^, Jourmd ; and Mr Salt adds, that the story of the 
b^k, for which the PHitca sent in order to give it 
to Mr Bruce, is highly improb.ihle ; as by referring 
^to Mr Bruce's dates, it will appear, that unless the 
mjgutal was sent, (which, considerjing its value and 
ranty,. bxtreiuoly unlikely,) it must liave been 
brought a (lislance of five Iniiidrod miles, and been 
copied ill w^rtniglit. Doftcr Esther also informed 
Mr Salt,'. ti(m‘ Ml’ Bnire did not speak the Tigrdj 
nor much Aniharic. ; aiul thal, witli tlje exception 
one battle, he was never oiigageil in war during his 
abode iti Aliyssinia. Huh is confirmed by the origi- 
nal donnial, (VoU VII. p. 00.) It is right to add, 

I liar this learned person spoke very highly of Mr 
Bnu'»*, and confirrnetj* his aci^ounts in almost every 
Ollier parlienlur, on which Mr Salt questioned him,' 
except siifli as have been just stated* 

Regarding the district which IMr Hriice says W'a.s 
assigned to him in Abyssinia, the authorities ereat va- 
riiUice. The Armenian merclnmt whom Mr Browne 
met at Sue:^^, in the year 1793, and who had iK’en at 
Ciondar wliile Bruce was there, as well as tlui Bergen 
mordMt^ whom Mr Browaw aatv at 1/hiri'oor,' und 
wlw htid been in Bi wie’s party from (Jondar to Sen- 
naar, informed Mr Braa>'nts that. Bruce had '‘be^t 'go- 


vernor Cf ^Ea^-el ‘fil ; whereaii Pofter Issthcr and Ahysiinio. 
atersrci^rgsaly stated to Mr Halt, tlial iki district' 

Imd b^n given him; and all the persons whom Mr 
8ait ctoveraetl with during his first journey into Abys- 
sinia, agreed in saying tliat ho never was governor of 
Kas-el-hl *. 

/ 5. The ai^tacy of Mr Ebtiec s siatementfl respect- Bis > 
iftg the of the moon at Farshout, and its ™ 

eclipse at'Fi^^yTiafi been strongly attacked ; and 
Mr .Bruco b&Sjelf, 1n his co^^tions for a second „f 
edition, hw Oitdeavmired to Swo the objections by AJoo 
wljat appears too likn an arbitrary alteration of the amin 
tdxt, mme far that exproBs purpose. In the. firi^t 
^ition, Mr Bruce predicts the eclipse befiim four 
O'clock— cT aMn. . Dr . Rotheram, by a calculation 
of the ^pse for the meridian of Feawa,* proved, 
that at ttliii hour wlion Bruce asserts the eclipse had 
udvtmced some way, and was apparent upon the 
di^^ it was not visihlo at Feawa; as the muon 
theii . ^ny degrees below Hbe horizon, and rose at- 
moHt til the ve«y middle of a total eclipse. In tin.* se- 
cond editiim, el asscr,” is altered to a/tvr el 

asser; nnd Dr Murray observes, that the Arabic, w*ord 
ei (mcr comprehends indefinitely the whoh* evening. 

Bbt not. even this, and the other trifling alteraivons 
which ai-e made in the second edition — ^nor the apolo- 
gy of the etlitor, lliat Mr Bruc.o « memory, at the dis- 
tance of fourttjcn years, deceived him, will remove 
the ohjectioiir .when wo remark the great difl'crenc© 
of limo between the refllity and his description of 
the eclipse i "and learii, moreover, that in Do la Caillu's 
Ephemn^eHi which Mr Bruce carried witli him, the 
.^diay rm wldch this eclqise happened, is marked by Mr 
Bruce, and that % houm 3(F^ is the time, w'hen, 
accoitling to ii|ie Ephemeridos, tlie eclijisc w'onld com- 
inenc.!? at Paris. . Is there then not reason to Ixdicve, 
that he was led into this mistake by not adverting to 
the great diflRfetence df time between J^iiris and Fea - 
wa ? for that, if he did actually predict tlie rclipae, 
ho predicted it ai to hapjien before, and not offer el 
asser, ia evitlenii, from, the following circuinsiiince : 

On that day Mr Bruce atteiuled the Shekh about 
nine in the 'morning, and after a large breakfiisi, ho 
nsi^aircd to tho' market-place, where he, exhibitixl 
sotW fonts of horaetnanship, and promised to return in 
more than two hours^ when tlie sign should 

appear. 

Such are the principal objections which have been General c» 
urgtnl against the truth and accuracy of Mi-Bruce’a nar-timatc of 
ralives, H’w liook has certaiidy midei’gone a more mi., •'i** acewu*- 
tmte andiiievere exanunation than any other work of the^^’ 
si.ine description'. Tliose pails, therefore, ivhich have 
come out of this ordeal untouched, may fairly be re- 
garded as unexceptionable ; and if we compare what 
hiiliecn proved^ ho erromjous, wiih what not even 
dm keenest, most ititelligent, and best itd'(»rmc<i of his 
ml^;iiave dared to question, w<* slinll find that the 
^ifelialleTigeahle additions which he has mwle to our 
knowledge* atii great and valuable. But the proof)# 
of his general accuracy ar<' not merely of this no- 


* It is not improl 
might have given him 



the^^vernor of this province, wlio was Mr Bruce's particular friex^d,^ 
assuij^ tho '&omuml command of iu 



Ui kWS 

L'-jitiv'e ; ihoro aro others of A more di- 

and Wisfurtory nature, Vfhich we shaH' briefly 
jiotirc. 

.Mr Salt, ila»iijrh he justly regarded it as a duty he 
owed to the work!, to point out the inistukes and ex- 
nffii'erafions of Mr Bruce, yet Ik'his ainj^le and will- 
iiiLT re.Hliinony to llw areurHcy of liis descrip- 

tiooa and narrativo ; and records, in tnoro than one 
ui-'tanee, the astonishment which the -.^byssinians ex- 
pressed at the knowledge which Mr Bruce displayed 
oi their histtuy aml ^Cduntry. Mr Brown<i and Mr 
Amos, who, fw has heon already noticed, had excel- 
lent ojiportunities of comparing Mr Bruces atate- 
inents uitli tJje acccaints given by persons well ac- 
<piiiint<*d with Ahyssiuiu, hear tesiinioiiy to the gene- 
ral accumcy of his details; ainl Dr Clairke, while 
;it Cairo, olitaincd from llio Ahyssiniaft Dean, of 
w hom we Imve spoken before, direct and specific 
evidence in favmir of the correctness of some jMrts of 
Ins narratives Avhich had till then been re^rarded with 
suspicion. The plates given in Mr Bnice’s Trareh^ 
c'-pecially those of natural history, wove early repre- 
sented as inaccurate ; that they may he so in vooic oi 
the iriinutia'. is not iinprobfti.‘l» , as Bruce biitl no ciauii 
to fi scientific knowledge ui the snhjeci ; Iml wh<‘n 
Dr ( larke shewed the Ahysvsitiian Dean these plute>, 
thoijgli Ivt* knew not the n.iturc of the book in which 
riicy were ('initaincd, and the name of Bruce wan not 
; the latter immediately gave tin* same ap- 
pellations, an<l nssigiuul the same uses as Bnicc, ti> 
the Enjett^<knih(o^ Eyett el h'otU^y Emseiiy Koki»4i(i, 
iu iyii\ Kantuffo, &c. He is said to have borne tes- 
timony to tlio acctjracy of the plates of the tpiadru- 
pecN ^ ; iiTuh what is of more importance, both to 
Bruce s <T(*dit, and to natural history, he cunfiimed 
the account of the zhnh fly, a?ul o.sserled tliat lie had 
iieatd of armies being destroyed by it. When Bnu e*s 
tiiaj) vas Ian! before Jiim, though of cmirsc he I'onld 
i)oi ri-ad the names, he pointed out the* locality of 
i ioudav, exactly where Bruce had placed it, 

A considerable period elapsed between the date of 
\lr BiMCi‘'s travels, and those of Mr Suit, the next 
European traveller in Abyssinia; and Mr Browne in- 
toims »is, that, for nine years preCi-ding ITJIfJ, there 
was even no coiimiunicalion between luypt aitd that 
^ ounliy . probably in corisequcncc of the un‘-ettled etato 
of Se/uiaar and Nubia. 

r\f s,ili Alt 'lall r, first journey into Abyssinia took place 
;!i till' year IHUo, Havii;^' jxi^cumpamrd Lord Va- 

' ^ li inia Hi liis tnncls in the Biist, jiiul hss Lordship 

In iic; (h'siroHs <vl uscert.iming the state of Abyssinia, 
the pv(»!>iibility '<4 opening a couimerciMl inter- 
» ourse la'tween i( w Britain, and hei oiieiUal do- 
minions, Mr Salt, '(udertook the couveyance of some 
pioeMs from his J.-«rdshi]> in the Kas. An abstract, 
• it the most important informatiou contained in both 
liis jouriiev'^ will afterwards lie given ; ai ]ircH0nt. 
ne shall confine ourselves to a brief ontlieo uf his 
route. IVom Mtissowa he proceeded to Arkeeko;' 
hud iheiui southwards, with a liiilp inclination to 


p:N'l' A. 

.Jhjs place, ''le tlireettid hifyoldSfe^^^ 
tljwtifgh Abba, Agiwny, and <pffltcu4.f St 
^ he iwmd the Has, and^dehvereAJUiifl'yjfli^^ ' 

itlMitR. From Autalo he mode an \ 

by the route of Muctdlah and Ado'^''||J ivfilcli I 

piace he met with Fasilydaa, the Siiii M YsSpipiis, fit®;,,/ 
iwerly king of Abyssinia* At Axum he parlicularl^ 
examined 41 m obelisks, imsenptioiis, and ruins; he al^ii^; 

:ho di«*ovcre<l a Greek inscription ’ fifteen huntlred ^ 
years ohi, whii h proves Axum to have been the CBpiJ ; , 1 
tal of a people called tjhe Axumites, and gives tartesdibi- ' 

Iky to the ucwuntaitiefore doubted,, of I'lnbasaies > 
to them by the Romans* 'J'bis inscription fixes the f 
concpiest of part of Amina by the Ahyssintana at,att 
earlier period than was hitherto supposed, From ' ; 

Axum Mr Salt returm^ to Antalo by the' road jt»6 '■ 
came; and on his leaving the cotuitry, he again visited 
Axum and DLxan. 

Mr Pearce, one of Jiis altondant'i, was left heldnct Kxrurflon-. 
at Antalo; and when Mr Salt arrived in Ahyssinia 
the second time, lahout five years afterwards, he learnt 
from Mr JVarcH, 'that, during his n>idoiicc in that ' 

country, Ijc hud niailc an to reach Gondar, 

For tliis p Im‘ set out from Antalo, and dirt*ct- 
e<J hi« coMJHi' tliioiig?: Bm* province of Woyenit ; 
a plain inhal.iieii by m^yroes* called Doha ; and a . 
districf of the ( ialla tribe. S(k>‘i afb'rwarilfl he 
reached t)i fi>wn of Moenrra, and the tillage of l)ii- 
fat {)it one of lite hiLdi Lnsta rnoimtmns ; his course 
dini).'/ t)>e wliole f.‘’ tlii'i part of his journey WH« 
iienvly ‘ionih. /Mtej passing the ynlla-i of Dufut he 
aiTived at the lown (>1 SeoHre, and tie' Ronrccsi 

ol the rjvri 'rt.i:i/ze, Laving hid'ore lids met with no 
strcjiu) of iniportUio ife now changed his route, 
follow ))g tin* com>e ? e nv,'r, neailydne north, 
inid . ’"Twards nortl i .. i le S* tola, ihe reputed 
csipila <ft 1 ..‘;.s(ci, — ilii d, 'in; hjch, fjcfoie his tle- 
j>arln' • iroi ' A ntah*. (* . ’1' i^nl to pass through, 

as \y 3u ' iic<"-‘.Id(' i<»iid to Gondur. 

liom N>< ■ .! noi.'l;’. ards along the 

hanks of i , a;' I. t.a^ ing » n sed. it, eij;oreil 

the pren lit oi fb< mhi*. ms of whiefi he 

ascended till is ! ..ci.i ■< kka, and alterwnrds 

descended ti-e; * Inel*. tl.aab, M}.<'re Bits iml de! 
resided. 11? i -. b m.: le.M’ut. >/( 'itd Se- 

laase, with wIkoti * Imd been left ' Mi- nr 

Antalo, was in danger of being?- auin )o‘d by liie Ga'.. 

I.'U he returned to Bmt town by a men' dm ct route, 
than he pursueii in hi'^ journey to Inciietkaah. 
next excmsjoii iva>, m company nitli the Ra«. 
against his enemies, liirongli Lostu, and tin* Gidln 
having been defeated, into the iilnina of the Ldji w 
Next year, enjiHijing again in the campaign, he a: - 
compunied the army into llaniar.en. llo also pus«, .!, 
over the salt plain )»y Omphiln* 'I'he.^e were the 
pnncipal pait'^ oi AhyKsiiiia, whicli Mr Peitrcc had 
an o^ortunity of visiting, during the interval be- 
tween Ml' Sair.s (lej)aiture from, and return to that 
coujtttlrj^ 


There must ‘snrely bo some mistake here, as tlie plate of the rhinocer^is evidently borrowed from But- 
ion. wiib tilt* nddnion of another horn, and exhibits folds in the skin ; a circuipiitnnce never existing in the twO' 
liorned specie**, liioiit’h always met with in the onc-horned, which alone 'BuftiS! desen hcs. 




ia. xQ««4a m fj^cul'Sfk)Xl^' fier>. i 



A,^>y4i»^ is ftiaw. ijhtoly ^«>pin;ateit . 

♦crw tiv' the cat»m^t» of tl^e tn^htetl provin- 


niji<y ».' \l’ 

‘Ir jiis! <^•,t•re^.' 


etiik'i^AiJoWH ^ ,'i« that^ wbwh 

^ ■ 'wfUtafi't'fo i» aTtiH»!<t 

^ ‘iw thl‘ wVfi^ '’^vliosft' chtof 'i*» ".■■f'-. 

' fjh<tu)y of on';'''' 

<rv,w^ ->>-■, .}*' ■' - — si<lQ>''Of 'ilm *«■' 

From tliJ^ l>rkf ou^ineuf W»B^Wtwp j^t^. Ktm^|?ibem;rl Wd cpttft^ction 

mil of tlip rsruf^ious of Mr with tlm sot^bi'in 9?*!f 

Jlmti|fjHiH*r of Thf^m 
w Mr Hruco hail 
in- of vci-) c<,>a^ 

']i« now ijrjfornmtio.t whidi llif'^y supply* hui ul 

tliov «}it;thk »j ^ o piaCf' moro wm^tlv < oniideiji e \\x Buch ^ - , . . , ' ,* 

mn^ of \ji *u !a-.*‘'s rey,v.vdUw ct-s o^ w^ arc Boppow^d lo ro- 

«il villi? r Till to 4 tf!i- tai^i a uufft^r poj'tioh of Miiopiiiisi^ litornttim and pian- 
i*( y :ra« and cr- wo»*s than aviy othoJ* part of Ahyjssinhu Efj»t dioa be- 
tween the nhuh and' oleventh decrees ut' JntUudt*. 

It h.*piiricip*illy hiu'h lands runninu:’ north and Mitiijn ' 
and j^radf-iuily clovlilduf^ ou each side mto a |jUiiis 
country, flhtr f\’oin boili «iid«s'of thomouu- 

fjonjv, and fud hun tbo Nile and ILiWiislu IVo 
hauMthc^j of the hXUit lUM -ly ene^U^ this province, 
i'he |«f08Ciat nilc»‘ is the 4/randi^on of YtisOns. inon- 
iiioned by IbnuNS ^J>ui Defter TCsthcr inliiMiiod ,Mi 
>• ittwitctaly) 4W; >’si,t:f>d Ciondar ohlh- he 

iras tliorv. lie resuhs at Anhol>civ the capital Oi 
EtaU *31., ;;sU’ir» J' '*'10 nf the lincSil in Ahyssinlat /, 
and u! |H)wer i r-- /Istit *?« bns \\c)»ul 

i{,» We is ehiedy envahy, who arc very ski!. ni ;md , 
c!OUn?v:ct» IS. ho pp»vifK‘( of Shoii Uuiji on a Votw 
h-vel tiian thvii nt Efnv , there is e^iremely rich pamw- 
tivm w it^ . it containa laaij^c i0wn.<?, and 

many j; stci»?s, Tlie of Walnka and Gon- 

dar are . .>cndeut ou totetl prOV^ Slioa »u4^ , 

iu the o^ditai 


* ij- 

?».fi irc’y inoi the .'>j^}«^>l! 
rrils' lo hi> 2'i‘</r>i'\' tl 
eurnev. 

U- VVV ctm f '* 

SUhji ,t -uiUt'’ •» 

tilliu, MipjiH'"' O" i'- ' 

?>y Mr ^iaU 

VriiW Aii ' ‘ 

in'', ihvcct d' 1 ' 

ulnch sv;iK 

Oioil ."d’ il .' V >(^'- [jl't .' 

‘ iho ijiii.*'*.. t 
i-H'/n hcit'' ' Jih., 
nud ihc sMun > ‘jonjjdu<Ie 


" »;ocon:l div'e 
'oi'ttiou 
^ odhion T 


I 


*.nv 


pfs’v oi 


;- ‘on, 

M 

i '.iJ 

ii 


''5 , 


.iu*d 
■c»I,. 7V/Vv\ 
I u»e xhnm- 
,eii the 

I . nil the salt. 

s of lalUade, 
tlie 8ea■^co;1te^t, 


iH naturally nmi w iidiahiliid l>y a warlihe peo- 

]»K;. Ils di vifiioinn-ai'Cv 1* iigr^' proper j the- geiietal 
character *>t‘ wddi^h ii ft iuwj?e , ’C>f nina? iuterseidt d 
hy deep G;ullies nfid caUiVuted |dah>s« ' Aguujo, 
lies to Uie ef l^igrd pnapen^ 3^ diviedonj 

bcinK k-vcl laud* at e •eimaiderahie^ above the 


-<ea, ^u<i consei 
13 rich and ^rtiloi 
the Teitnh it i« istarpag'Vi: 
ty, The divi4<W of , 
yi». moatly loouufaibi^ 

, Mi.witieji the Ifiss 

.'tuetdd '.td^pyotew -iho . . 

the Galiu: f To.iho.^th df ^ 
of t 

. the eleBlM»jh '^irhijpii 

whl«3i , Jii|||^«» c«i i 
■ Vbt* JU ¥AJii,y V '• 


irle climate. 




m* 

lUI 

i’n -'In 

^.wWch 

Ad»T -ofr’. 


»■ ,J-' f'. •■ '"r>- ^^V' ■' 


?^ver Arequa, 

>« « « 
‘^piipbsaj^ anil.J 

•of AeN'iIe. .' 

j[^ie»f-jLtergue, 
le NUe^ riftea fro»» IteO" 
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Abjfwtpk in a se: 
mot 


TV<iHjr»l 


Annuals 



' McVof^ 

' (Tesben and 4i?iM*^l;' Jtuail 
lie ipf^ntabis oF Al*j 
orij^mal work» ' , 

Our kn^U'leilgu «f Ml 

Wv increiteed by 

•Mr J9aU*a 

to VTimef nOjtk-e <)?, Aife . i»?wti bnp4it«nt 

,tbe «f Dembaatiffa <k b« ^ 

:^tigrau^‘; ‘itji^ro'WTi to u 
treniitiea of its. btanclies imilinjf 
Mden witli flott m, fintet: .top. to 
profusion, each cluster <;<»i Wing W 
«nd ninety, open "or slmt: ^ fjroil'^os^ hi|^;h.^s 
mther jft lamb taste. ThO oiioitrt^Elaiih 1 flie 
Tacaasse/ produces o gim 
:l'h« leaves, of, 4he^%4w, 
put by.^|i0 Aby^ini^nB;j!iip:;,*^ho|t'.i^ 
Ukft^isi^^odMced to pOvi^4ot» ndi|,iw1 


chicly ; . M tOand Mi^^ 
hoTBCS belongioff to .cbiel 
st|te.' The .Wild lis^ is founj^ 

jeasiouftlly, . especially in thefsamly 
5 ^Taod^^^ t Whoever one ti^ata 
shield r^e skin, ornaiifpiitiHcl/l 
like t}utt lv,om;by the CafiTro chiefs 

£_^j1 I i._^i. . 


inaterhds of 'which tney make toto^|,*The *>i<roo?»- " rid epecies^^f leopard, one black, extrei 



and- of which. || tvbpa only ly.govcruoni dl' prpvtow^; t 

hid* pThe lion-cat, tiger-cat, or girevr lynx, and wfld c^, ' 
^in- * are not uncoininon. - Frmn th^'Jibci, civet b ptpc^iV^ 
'arO. funcl Is an article of comApile. The hy<^>:,^,>Mir..^ 

*ihy /: Salt remarks that it has a ^gtiW fry j > 

'*“' '■ -n--.-... 


a species of Sol4tiv^, i» usei^ad il 
from the mcheor nie^e^ ^ 

oil ; it is a spodles of 
cipal plants* deacriptioiiA aH 
gi mi from Mr Bmeo’s mam 

Dr iMun'ay. Mr.S^t’s resemwAea bi|y|lj^ cries; '■ then silence for a fei^' ^aimitci^ 

new genera, and om^ hundred mild by the same kind of cry. Iltffeeiia 

species to botany. Near they even feed om^^ffi''ai(me 

leaved Fievn p'cwts>, called by tte natives kind of wolf ; cOmimm fox ; sea fox i 

the. inner, rind of the bark of which havingj^ .f 'Dicep ia a »eat Variety of anteloj^, 

Uuised hn a stone, twisted round a stick, jjitdhnbly.iwlied to tfie chamois, being 

is used as matches for their hrerarms. Near ,4do^ ,, .to imd ttio^tfiimetta district of J^a- 

Mr Salt found a new and beautiful species of 4^ mehi: ^ 

r^llUf, bearing ten or twelve ppjkiM.of bid<lp» od n^ly of cape i a 

stein, from one rmipturle as large ^ tli^ of ™i ,.aii^l gr^f^hare, 

Mhd^u. The cor<Ala is white ; each petal is inttrk^l^ ^ iiunierdus % ths:|elds ; ' an unde- 

od down the tniddit, with a ijingki strkf^ of bi^hf '"Vkcid|»^d's|Mn^nf lem 


purple ; it is nw^jmni&df like .the U)iyv>f tb^ 
the bulbs are Mqdwtty two feet Mder ground. 

Suit brought this pilp^ to fingland. 

The domestiogt^ aniinate are .oxen: the 
oxen, or mnf/tA^ were ndt seonly Mr 
account of. Stem is npt'stncdy ooiiifeietj their 
honiB not being the ell^t of- disHase. , The largest 
Mr kSoU ever Btiw.,wae fepit’ fefe%in hmgtli,. and the 
cirottijaference at the, l>lme tweiit^^pne Indies; ?][)! 
boms pf one of them are in the musimia of the Col- ,f 
lege of Surgeons ‘ii Lotiidoti. The animal itstjlf is of 



withbMk; tvhite 


the fort] 

ts^tf 

Igoum, hkaEjg 



oval 

this every 
Mve a piecd M 


^ . and epoi^^ ' 
iithan fiVl^ w ' 
is 




















E 










Will 




in^itrter^: 






wm cl^iiaailtA, e^ ^ ,o£ ' 

it, ornament tTitf'tfrilh itf 'iftihr 
^em. They |Miii)ii'tM^#3ti^ 
walls, tfacing the ^ 

wards M over it with fOidi laetlt^ % 4 rii 

tnKh|ice''''^« • coloipti," ''•■‘^ 

gat|d>.^''a1ley eye^'&l 

j)a'u^ ail flies' with 

they iinl£^1j^ 'paint wim' »*dif w^i'* , t . ' 

Ou ttw joumeysy tiiey\fliiiff v^neei^ > 






^ . W t|»orthcid,iu(! 

^ Hd(0»; wi^<£SAd dead. 

a'diStd- ^,v 
|i||NW.ii^nuhe^ 

''■"' <!iewil:4i^' dieeases 























A'B A< 




reWves fieastiti^.mi tjie cattl«; X,, , , 

'of hiH wife g^iinfc; tl»e lunweboW * fmi r>f:^t^^|jyot|"|Si''^ 

”*" 3 ?’ a»'iai^;fiio<li imd a^T'iculmrd feiu<», ji^^: |S IS^DiieT^. - 

Whon. hutttin^^j'th^y'' «»ai whatever 'they ■ .'lfiWjui»:^w^t''ilke alniep ' 

<^ii;j?rbr*w'e) eveir :a n\t They U|i tlie ' iy^lie^dmi&n wntjtl their waists crf'jjjli^'ijhi^i' shm^jjLl- ; . 

leiiiSSef their eeupiov theai m: 'making efsi; \vheneyfer they stir, out’ are ^ 

Trohr 1l)o^e whe eanW MaaSSanures 

■ i* i* • .1 't 


Clotit, 


isllx 



.tiftc*' 'Cattle^ .Jow'eSjV 
tti^ ; m ^ Wttd balk v 

I A ' i . . f +1'' I. ii> ' ' 


IntubitAiUi 
of llama. 


work, they kili. >'^11^ Ahy^winiaiiscoiisifte^^^^^^ 8pei^^^ brA?*^ ere (js^inwon ;■ tlie forniov U?j|^ocareiI 

t-<> hunt Jilie. Wwjngnila* r . ' ' < ‘ ”* \ ' ^ iS^iitKWJir,' VV^ kaives are made » 

of whont,:' 

Iw^coioe rwct 
Abyasiniana^ 

eonnectiort with one anather, 

«aiiie laiigua^ ; mb hsia ita ow» cby^'atkliijlfcy ^.-t 

often^ mpi^OA] in' mUi^ h(tfitilitie& ;.'The^j^pp tWo ifei;;; hife 9 it]ioji»%& Urut^^^Aorts, 'J 

•iiivisionH lai^rer than tlieTeRf,;;<Wie;«f t^hkh, iiear.lKiii^‘ ; W ‘' 

A!na<I, or White*Uivor, ; aietaiAl ita nAtdrftl feroeUy; .■ Tlirwh for Goudar ' 

they (irinli warm Uootl, add(^ es with the 0Ki« ,' and A’ inferior gfdd-' 

trails of nmmak, - and ride, o)%/ dx^t. The Aafaihec . f<!>8^e!rsi^ ^ 

Gaila wear gannotitaUkc the AhyafiiniiAne ; gr^oand ‘J^rtich, broad %ypt, and ,, 

]M)wder their hair ; and oover "tiieir annis witJi.braico- giass ftod 

1els, ,and with trophies, according to. the number of Vand ailafves, are fJie;pr!mdp4^®^^^ . 

the enemhjs shiim , the^coasit A 4%^ 

t Tbo inbabitanta of Hamaren d'flToir ^ni the rest of . ,l|,y ,j^ay of (>>ssir adf more ,; ' 

.the Ahyssinmns, h^ng darker ^nnd atroiager litnlio^^^ . ,’ ' t i 

and more like the limi-’A ' who JiVd neai* Seimaar ; * ■ In ProWabillh 

IFowf ,al liowi ftWfrfno*^ thcro j^tO of ii» optii < 


and more like the Fimgti/who JiVid netsttSSeimaar;^ 
they light deMporatcly tviih two-odgetl swowlAf. In tire-' ted i Aew oj^idn 
nrovince of Wnilerat. uko. thi^ tnirtn' ttWA.' W/r^iv ontl fAHtn 


pr(>vinc(» of Weijerat, also, the menMrtiifjitrgOr and , two 



JVIruuIi'i.- 
furcs MT.t 
.'KTiliKtOC 


Doha, one of the Mated tribes of^rocs IbM ' Mt‘ J ilah have htHjnV 

all paits of Africa. They are amfttioirted by can he no oomnsmnimbn with G^o|darslab1i Ahb.infe^ * 

.'I**, in his time, imt nmrryirig 'till. couli jnake rior of Abyssinia, iM'ss , we an ' 

<«nb that they ha<l put to death tw^olyo Cbri<^«l^t; alliaiire witfi; the chief wjp' — ih" 

TIih AgoW-s, who were wor6hippera of tM ^ wliicb wise wo ^Md be ex|^»ed to the enmky bf the 

the stH'cjite(nnb century, vali^yi jSjC'itbciivr^ ’ » * ' • - 


, , , ^ , . , ^ , and thus :be .’^yertted oveii^ from ad- , 

near the great hrancbeii of tJi^Jt ^r. WhdaO'wa-:; Ivuncing to a rilnilldiidantetf;;^^ , 

lej-M th <7 stai main a veneration ip/ gro^,,'%tbpuhpy / ibo Uaa to ropiatjo tdip oti ' 

will Pn])ply p stranger with ndlk, but not \ritli iwfitct;; ;)iif throne. Dire/tJlii^illSiiucte could not given, 
Their buildings are moiW/ r jlas ; boitoea of -Riid 'tV t^ult RiMnns^t^V dduWil, A^(t"wd only to ■ 

i.lm higher ranks are ii lha towlples.; - Ainiitsh, thp Has with a stijiply pf imUe.,! In the second ., 

At the eaiiiost, dan^i of day. they nssemtle before the bimimumeatioii with (londar to 

doors of tlmif.cJriefs, aw<l chaniit tlteir p^oyors. - ^ ^ W ote aud easy, Abyi|ttuia at present can fm-nisli 
Jr. hasaheady he^ menlioned, that qiie of the db- tiotblng iw,md)a^e ior We could indeed 

je(‘,ts of Mr 8iilt» joumics ^vns to. ascertain ivhether supply tht*to, eithet froth oHrom <mr Indian 

AhysHinia mu likdy to^ afford my mw dpenm^ :to ;n)si*esM(m^;H with mwf which .tliey pro- 

Ihiiiwli commerce. How far thia is; bkofy? Iwst cun* from Arttbia; With Intlia goods and 

a>ipft!ir from a sketih of ihc mmmfactmvs and com- raw cdUoa from India! fr/f%hfchi tis cothm is used 
Hjerce of that country, f he former are fe%y and con- fin* dotldng in the greatest pai^ pf Africa, there r«ust 



(ioiidar, and coai'fKi at Adowa; the lat.‘.wr, hetsides its 
comnnm u.ho, circtdatcs os money ; a coarw* piece, siv- 
i<*on cubits long, a/)d ouMiretewrths wide, is e»|ual 
t(» thirty pieces of suit or oiie dollar ; a ])ie<’e. nor so 
Co;?r!><}, liity cubits long, Biilricieui m make A dress for 


letter ^ 

. he liable w Wemiptm;!'} ^i«hd tliat, even 
.5f ihe.case wfire .tiitberw^,/ coujd be 
%ked for, exoeufifrijtpi, Iifdiistry^and 

Rkilt of the Aoyss^aUBj^ dr fr^ with 

wJtieb the iutai^ifreu: k sk>w , iiiil' preedriouR, 
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Altystini^ 


(jeogrAplii- 
cat Aca4<K' 
my of itk* 

Itfm. ' ■■ ; 


HoyuV 

iivuiy'ifif.,;'; 

Lisbon. 


.1.;, A C A' ' 

..!f '''/,?: If ’ ' . ' ’ / ^ 

fiefims little renw t6,^:0xpe^t' 
country new'i)pe«*ij^ga t^otn- 

^mejrce. ''(c4,>.'4 ' 

eattiiWiraiin» been 
given in t^ ^"ork'-o 

piOoiuUrtil^' tW' ei^ and iin|n-<w»t)uon,t fof 

scienco^ lonrriing, anii>rt, w^liU'h iitnior , 

,thn iiam#;of Acadt^tnij^ j aoiiie of tbicn 

IjofiTi oofnltcd ill t)jat 

’foundwl*' mic<(i ’4'J^, eiwWi^V 
■vbur»; in ^£fju’ ief oiir rtp ;;. 
ihoae ' .jdibll' al»o v- ' 

Vl^Uv <m ac-CQuiti 

(ibjl^t u$i^y'«nd' ■' 

>iny\f I^itairi^ ; 'Y'' rY"'\ 


^,.il. I« ifeypR^'^l 


clucitialing *" 

,bonra of ' tl,io accur^ite 

nii^ of tHa jcoim*ty*{whic!^^^^ 


. Ht A(^ifki)mt qf :S 
,^l^tugsil, at aIic 
>< 1* nt 

■:vt^ } ici’iltm'^y;'nr%^!b^ 


Uin;.cni of: 
h';. ' estabUsW* ^ 

the , fcidiniccfj; 

S i^oiiy in generoi* 
^uml science, iwaj- 


It irt .science,' I'lliaj- 

t^Kimatics, i ft is; coai^wed of 

hoiiplttiyaneni bet's, of a^te, iuw3 |ien8bti»si ,• 
of !cgt}U;Jn 

ioi^^numhec is 

«|xty, of! u|uhlij bclbng to the' l*&t einas. 

N*!* hey eiijpy WWtee gbycTiitneut, ^'whieJ* 
luift enabiw},^th^ai.th\eataW^^^^ a wn- 

Bcunn, a pribittig^-bAec^ ptibKsihn ,. 

ed :tiwettrtopaveoilai^t m 3 f^iirm ik 


!l«iyAl Nca. 
pal nan A- 
i'tiilctny. 

Koyal ACft* 
tK'my at 
Turin. 


./Joikr^-fiO dr, 'Lwrntf i^i^ de Hktorin 

• 'rh« Koyal Neepolitktv ^cetl^iby \V8j» estehliahed ia 

, 177^1., ; the contain some valitajhie 

res^reliea 6n. leajtJiiettijWtli^li subje^^^ 'Jlie Hnyi^v^ 

* 4t’8demy of ,T«n» ww by the late 

vdKtu lithe, of^ Savoy. Its h^bmoM’s w«nrpti|^iab^ 

pnhliblied ill' !tfttiiii, under the ti^le of 

PhihifdpMtii McdltemtUkd \ 

ritiemk^ 'i'he first vtdM^ie tmpfiered Ui .l759, They ' 

ai*ft uow pu!>r»dl»od wfVrennn Ambng the original 
unnnhevs of this iei^tto^en the raoet ^dehmted l^Tia , 
La Grange, who hun^ ^ tjie scientific world iquite/' 
uuexjieofedly, by the . hfyJFij^lty and of 

his pripors in the\ first Yohjnm 6f..|dAC Trnn^aoUems* 
All Academy of i^ences, Belles^ hjiti'es, and Art-^, 
.waa .eettihlbhed at by, nea^ the 

dose of tl»e of 
twehty-foui; ^penMotoaii^i ifreo ' 

' twontydoiir' to 

_ the ’Venetian ata^^,'^iaS4 IWgne^, be- , 

iddoff 'hdiiorafy OTrt it fie^ ^published 'h few ; 
volumek Of Tiatteiec^ tlia ItiHan -language* Th©;^ 

:4caden^’ of Scmii^es'toHl Belle«4i^thtof fienoaVas 
establislied in If Oopid^its. of, tnep^ 

bers; liul; tlieir 

^ 'poetry> nor ' 

any memoir^ ' tte j^; Milan^ ^as preced-. 

ctl, and perl^ps introduce^ hy a.4^ ^eeably 

' ' :''^. ' Y:''',^ Y ■■ 


•■Y; V 'A ■ c A 

ConsUtb^ . ten persons, whtr piibjish^d a sheet 
weohlyi,‘V!eofih)uung shot't iremai’ke ' on aubjects of' 
seJene^; i?hefios4eui»e«, and crithriA^* ■ IJi^s SmMctiii' 
tmmnsiied^'io 1767, ^ Soon afterwanlif i^ibhen* wii^j 
«‘stablif4ia8^^who publish ^thch Trwwa4}^,? hfidvJ*, 
tiw thle df;4^!ii!}^ ScitfiU^Ui), idlwfe^Stkin 

sev^r^l^ ye^,>jmere^^ papers, Tim 'AcEt,fciy of 
f^iene<^a iWhich' was instituted in ' 1 iVH , 

paWwid h 

17^1," aa.d hav4! eofetHued at long inter- 

diSimt, 

Syea|‘!|^;7'p4d4'7fi0^ m;' Lorerno. e^ta- 
h^h^aVWop^.^<^ ^leiiify' “bf ' Monce8*';e^''a novi'i 
descriptroat, Tito. was ■ibrpt'an aaso- 

datii4i;l(3S(i^hg the pi^ injUl parts 

0 f;|(,taly, li^r tbe> purpose of publidiing thek pifemoirK. 
Ise filkt ydnme npi>carf‘d ip the year intflcr, 
tlito title d'ytfe/nor/e di ^faimnfi^. e iAV/Yi* dt//a So- 
jdjmJitAm. Tim most, celebrated nuincs tbat aj»- 

peaiir^^hia yoluti^ of lioscovid*, iiw.i two 

fcipaliaiiaftni* There nr« fd.su sciontidi*. 
acia|emt^j» and Vavia, Imt the tn"o 

Iftet do tmt publish their TYmijiactions. 

,lh the Hoyil Acmlemy of Sciences at Borlip ft6nic 
changes h^ve h^tely been miwJe, which it may be 
pw»|»r to jnfrention*. The ol^ert ^,f these cb!»is.’'os 
W88' to direct the atteptiou of the members to vo- 
soaipches ;bl roflid^lhfy^ tomiprove the arts to ex- 
eite atiitiofiaL induspy, and to purify d»e difim'ut 
svMtems Uterar)^ and moral education* 'fo flitaiii 
tl^fese ^Wi{ a directory wiet cliosen, consLting uf n 
|m?ttident^<Uto the dasses, and two 

tiHid i^'bdifiaetsYil^.ntomlsersof the acaiknuy, though 
trt the sahm timo.fimp O^Mijamijig. 'Jo thiM ilirectoi y 
'Wtiu^i eiitrtjsted the maimgemeut of the fund'^, aiid the 
conducting the ticunaniical atfaii-s of the iristitulion. 
The pim^ey of t^oiibihg members was gmtued to the 
aCH^leiHj^'i ImPt’ tW .King U> Inivo the privilege, of 
conlirui%' ^. The public li- 

. brairy at, BorSUj, q^d ihe-i^li^leeiion of natural cuHosiiies, 

' united to and .Cftirusied to its super- 

■>''> y.’ S 

:»s^TWAcadAfiydf iSidenjces at Miudtcim wa,?. esta- 
bliMhed hy CbarW Theodm^i El^lor Palatine, in the 
yoor T75r>. ! TIks plan of this institution was finnisb- : 
cd by Scht^^, ticcording to wWeb it ivas fli\ idtsi 
into two clOeses, the historical and physical, Ijt 
17B0 B HubdiTlsiun of the latter took pli^’e? into the 
physical, pnipcnly so Cfdled, and the Hictootohiglca] 


.Academy, 


Cltanjij^x ,v 
Uie AtJi«U‘- 
xny iJt r- 
lilt. 


Academe 
')f ScioiK Cv 
at Man- 
heim. 


TJie met#*ofologu'al observa-Uons ar© published M‘p:i- 
mtely, uhder the title of EphemMktt *V(>r*e*//;,v y?/# - 
inyrido^me Putoihw :^ . The ' historical and physical 
niemoii’SHre publmbod pndor the litie of Arftf Ava- 
Tfte<Hlorp'^^Mai.m^ The Llectorn) Bavaiian 
A^demyof Sd^tc^a at JMunlch was establisbcd in 
ihid publMtos its memoirs muler the. title of 
A/i'f/drrfiie, Soon after 
4h<^, Sector of Bam‘m was raised to tJie rmik of 
KipiB?i; tIto Bavarian goverimient, by bin orders, tli- 
recteil its . attrition to a new organization of the 
ACt^omy of sdenc<'8 of Mmiicb. The desiLUi of the 
King was, to rentier its labours moitt 'extensive than 
those tif any similar instlimifm in Europe, i»y giving 
to it, under the direction of the iniuistiy, ibe unihis 
diate supei-iiitexidt'nce over all tJie cstabiishmeittii^ for 


IJavariiiii 

..■\cadcrny. 



, ■■ A C A\. , ' ” ■, ''f ' ,,, 

i.nUlc %is«»wctu.u in tho'Uiugdoin of Jkwria. Tlw, 4# 

MvyuSrillor JacoW,: W iw* .of moat oxcelicat mo 

I'iiM&er, iiri'I of rwwiittTabloiiiitiiittific- mtaiuments, - • Swcli- of-Am .iw,d«pi#jsi#i<Wg|(W"» ■- 

rf;*Bwjiut..4 m-fiMjlotit. ■ fU Eteotoral Aetolomy r •? 

Att6li8lw# l.y tfe Elector of Mtotta,. vtiea^ in Italy fiirwine orm-, VN , - 


Aradmy of Scie.ieofc#«l»«a»'' p.ABn!tt;iffi«lf «»}»> . , tl*:' „• ' I'k., *'’*1 

actions iinSor lU 
Aeittimite SeieHliarviu 

he iKiit llniwla, Imtli <d' t?}rickbSav^!:|^Wbi^!8iiNfe • jtwstriittag^ t^ cl^wwl wwijmSi^t^ o^ bpji|fc‘ In,: 

,i,-my ofimlminff aml'aettr^^ '■ Tim de- • ■,■, 

Tnrhu TLcir mynting. ’W I##.:-!? ^ P<^ ^ ; ^ ' 

tli« king, who'ilisitributftiji the iniWJimt!- ■ o l^towo, .■ 






At.'iili'trtics 
. 'l' lltr l''in<i 

,\)t4 ■ 

■J’urin, 


fosafwl members. In MiM''nn''Ai|5^emy 

i,.oturewi»eetaMisbo(i «ot«rlyas tho year 1.180.' by #ttii wfcmb were new , . 


(™wa.eetaMtsbe(i «..t«rlyan the year 1.180.' by pf wbieh were new ; .:. 

CrelcaasVisconti. About tho;mitl<lte of the last.'. Jen- befwe p,n^. ,},Aa Ote^^Wi^ ebgew, &«, ^ ,.i , 
turyl ‘»s Aeadeiny ot the Aits was esttbiidiedtji^,; lot^f ;» ^jp, 

afto-the esampl/o^ those i.t l^la Md; Komu. Tl.e\^i«»t, Jv & «« ' 

pupils wore fun. W. 0 .I with originia#ifit4'lH«><l«bttMul Wa em^oyod 

iwines were dtad-ihuted annually. iTbep^ forpdmt- Wt^fplftiry. . ■ iv* . , 

ing was a gold luodal, and no pniM twin bi^oweditfll ’'■' . *****..5^ 

all the wnpeting pieces bad beeb'iSlgdbtBa. lo tbe.^ 
exmninatim! aiul ciithWB Of comp^lAiudma. • fe -' 

•fore the effects of the iPreBcb A^'^W|iSw»h«4 wn»eItm,wtW>r»^e4of the annu^^^ 

Iwitv this was one of tfie .best ee^i^\.m^■b^ ibo ' eUl 4 nMro,^o»np«®B,^«nd othw^bs^^^bo Mwd» 

S i» fhm kingdom. In tbe W 'oir ^'.’(fiwltoy muel^: *bo ^ fben 


IriilVe thi.^ WHS 0114^ of t«« Vest iito r . 

S i» fhm kingdom. In tbe W 'oir ^'.’(fiwltoy muel^: *bo ^ fben 
-..-ere »u)o admireWe pi»e^" iif- w«U. , tvas f^i»dwmtheT»drt.^ 


assewndaneient.namtmgs and steitttjs of -gife Bm. ,. cd at thoao pbeos ^wsd lor thiaspi^ 

rit ; particnlarlv a Uall hast of .]«»U8,, ■ •'wet everyiotoght, and M eae}» ^ng three paint- ■ 

tm- of Agriopiiui, ' Of TO<w.t exlptimto; beauja^ ;4^b -to tl^.t«»dem.e.ana; who m^e , 

Art., which bad teen lon»«ptb^ied;^Wf>.'feJ<P«e of them Igl.^ and a.ey 

Imt whirl, had faffen few:,d»aab,*;.^.i^il^^!>M b?^‘^»re been contwued . ^,^|}tle of ^^c»tW rft . 
the late Grand Duke, . :in ly il'«y ^jinnerol 

Aitles ,iuul for plaster fignnia, ,,«»r i,fbfl 

painter. ■ The ball fitf ldaal«''.%urea^;^.:Mthte!«.>^fW w»ih «}iThiMttlW» ._liw,^.^year1W/, 

'of all the finest atatuw'b. Ttgly, ^ V.nl« 

lin.'s; hut tl.o treasures of-diis; to WlS.asJall .^Ht . ,®*^W.sh<Hl,,ttt 'Nsidea,*.^ Wh Bona- Nspln. 


lin.vs- hut tl.0 treasures of-diisj to wi6» as; all .^ie ' eMkhlisluHl ,,ttt 'Na|d«a,‘^^^ Bona- 

Otlwr institutions for the fine artfi, Imre been ghebts..' .ni^;:ThB tHtmto'^tf jnt^.^ -Vaa_ lim.i^l - to 
Iv <lin.ini-hed hv llm raifacity of the Freneh...;' 'la twenty (tf <lppomte<l hy die 


Iv (liiiiiiiHiM l>v tJ«J rmjficuy OJ nic ji’reiwiu'.v m 

the saloon of the Academy of tiw Arts at,-;yi»de«m ' ktn|S|^^« tbow' twmty to Inw, tor 

there are nianv casts of aBiIwio statiussi but, swee h.s obbitse,. three jiswps thtise wwibKl to 

it was vhin.W.1 by the French it'-feui 4Wittdle.l iifto. a co.nplwk..tb« lup- i.tt»l#i.V'^»t; .flmusand ducats ^ 

,,ettv Sd.ool for drawintts fi-oin Uri^ woiiehit it 5t!«r ■ wn» td bd wabf% allotthd »? exjmnsw, 

laiiw the Skull of C'on cggio. There is also mi nca- ,. ami two tbo^d for pn/«, 0. tto aulhoji oUtmr 

demy of tlie fine ans m Mantua, and mwitbef attjfew wbichiitottld be deew«4 by the i»«Mfcmy»e»» 

of «uch.4'^waiHie;;,S\^i^ ^ 

lii I^IadrU a» Academy for Pamiing, M#Wd every to ho. 

:mfl Airliitectuto, iviiftwidwl by PhiUp V* -t ^h«te;h ^d aiialy^^ Iho 

/lister for i'ofviffti liifiMr^' is presidents Vvhm urelfisi* v bai ^ , 

trilmtcd otrerv^teo y^ars, 'ill Va^lz a few ^W^uent cha)i|ct ^a- 

mv supplied by government mfh the means of draw^^ • prevented f TOiment e«tahli!^ . 

m ami njndelUng from figures; wuli its are not ableV tiiia mstitntJp^' Jn yW an aCa- pl« 

fo piirrhase thc^ reowiwt<i infibwinents me piuvided was estabUsbcd.it.^Hm’cn^/'^f^'V 'iWn^ 

Avith tlioiTK ; 


Avitij tuoiTK ".r r 

An Amdemv of the HneArt»wn?» founded at Stock- of memo«:0y\,'i> - 

holm in the year ^733 by Count lessina In Itn imlJ la -'rniaefjuciice 
are tlie aneient figures of pJaeter presenUfd by Louie meaip 


uciice «if, fljie att^Soo; df '^vetid Mterary Celtic Ac* 





, -cv, ‘A .C" K y:-\ : 

^ Coltir Amit^.wad cthf^n the 

Wy^ytjar 180?!*'; 

^ inftttiitirB,. luid mo* 

? ./ ^^;;'tb6 tS^lits, iM^ukrly Ui Fnwicc ; 

, f>f fe'se; and, 8(1, to- 

■' / BiejarclipA TrMh^g: Tlvuidism. attcntijijtt pf tbe 
; , wambers ;Wtt8 also poHjWwfhf called to tliia 
:: ' ry and wittletncnts of ^ 4tt ,Xona^, ? 

the keepff of tottpduikw:% ^iHoniimontifit’ 
. was. appeSfltod 'preshlSmi . A 
^ , pf one liundrod au^ fiiTty, br , . 

S y WAM to bQ^pUblislied 

'^frtivo of ColtUj''anl^dtla^^wjS^tV be under 
' the inapectioii of ,Th^ : diviitiJa are, Ghrtk 

. , majorm i waj jSSWtiiii^ 

'Awfc '- i,^. 

; Amhm^^lMH^^ The Eoyal Swedish 

Academy vm fou^a irillW year 17$8* Tor the nur^ 
poM^ bi' peVifyin^f and perfeedp^ die S.wodish Tan- 
A rnedal ii fttruch by itS'^ire^ibn every year, 

, ■ ia honour of some S^d^'^'Thia flcadciuy 

, do not puldish their iii'fiiiM^ioRsr, ''Ah Academy of the 
Bussiiiu langnitfo Academy 

of ' Sfiencea. at ;iy' l" ’ • ' 


The following is «' iA^talogue of the p^liKhcd Me- 
xuoirs.and Tmin^actibftit of the lu'incqml Academm of 
; science <tnd jlitcratui^ W E^p^pe. 

' '" , ' ,■' Dei^mttrk. . 

/ Skrifter ^bni u(S^i#i,Ki(d«nhavftftfce Sel8kaV<^fo Ft'owi- 
Mgo. :i« Wh'ito* 17454779, 

ISyo Sawtlin^ I'^$l-1808. » ^ ^ , 

, Script^ Smt^talw Hafnieime* SVoi 174547, 

Acta Literam So^tat Haf. 177B, CoiienL ‘ / 

M4moh*es do 1 AcadMe JiJdHique. IHris 1807, 5 vol. 

.8V0, ^ , 

Mmoirea de VAcf^Md de Dijon. 1769477^. 2 to 1. 
$vo, " ■ . ''■■ ■ > ‘I . ^ . ,, 

Nonveani: M(*molre«* 1782-T783, 7 vol, , : ; 
HiHtoh'o et MeuiuireB ihs rAdadv^mie Koyple dfe , 
Sciimrea, 4<^nia son EKtariiBB*?ment, cn 1066| 
qu a ITO); HiS vol- 4lo. 

Tatdo des MaticiTca ^oontenwfis dans ITIlst. el ,M6fn, 
do TAcad, I^r M; Godin, 16064730. A voL 
4U). . 

laMo d<*puH i'airin6e; ItSl jusqu’d Van 1780, iocin- 
tiiv't'rneiit. Far M. Dcmours. 5 vol Ato. 

Nuiiv- 'l\ihiea des Anicles^ Continues dans ies Vol de 
I’Acud depuis 1666 j.uaqn'eR 177[0i Par M. VAhlu’ 
Peziec, 4 vwl 4to, .> ' 

K^cueil dos Pieces qrti oiit twipor^lee Prix fonthw 
daiyi VA:iadr de« Sciou, 9 tol A^^Vy ^ 

sigrUjls c‘t puhli<'jeH par Mi Gl^Osn^^^^vol 4to. 

do Matl^matique ot ^ ljh;^ique, pwsen* 
KHf 'h f Acad, par lea S^aranp fitwngefs. 11 vol 
4tb. •' ' ' , " ■ 

HiNtoire * t Mrm^^s 'do I’Acadfinsie dea Inscriptions 
et Belles Leitivs, 1701-1793, 50 vol 4to.v 
Tableau dos Ouvri^ 'i^Matenua ^ ce, Utcucil 
Paris, 1791. '■ : ■ '- 

Hiat. otf de l*Acad, dqe SbSpnees et Belles Let* 
trcH de Toulouw!,; 178149- 4 vol 4io. ' 


' ■ Otm&ny* , >' s, Awtic^y. 

EpyB|i!^.'0l Act, Acadeinim CassfliTo^ Natiirep Curio* 

Sornm* J^wremb. 1670479L 47 volAtu, - 

Keltei In^a Herum Momotab, in Aqd* Kat. Cu- 
ripB. Nwinb, 1739. 1 

Buchneri 'nwt#>ria Acad, Naturaa Curioeokutn. {lal. 

IW.,;./: 'v' ^ 

Ahhandlu^p ' dot Ka^ Academic* 

Nuirertb*.4tO!, . > ' ' ; : : *■:' 

Ac^ Plidosophlco^edica Scieut’mrum Prin- 

' - dpalis. G^ettV! 1771, , ■■ 

Acita Acbideiov EleetOiMJw Moguntinie Scicntlaruni 
'' '■ l^itiuRk Erifmd. 1751'^'^'^, '.^ , 

JJova Aeta. 1796-180U. * ■ .. 

Historia^t Comuientationea Acad, Scieptiaruw el Ele- 

r ntiarum Literarmn Thcodoro4*alatin«e. Manh. 
vol 4td. 

Abhandlungcu der Baierischen Acadomie. 1763'! 77(i. 
lOvoliio. 

Ne«§^Abbaudlungeu, 17784 797, 7 vol 4to. Mu- 

''‘rntih.'/ 

<- ' Txchud. 

' Tt^aniiractume ()f .the 1 loyal Irish Academy. 1787- 
1810. Ilyol4to. ^ 

Commentary de.«Bonoi]ionsi Scieiit, ct Artium 
twto utqttc Academia* iSonoii. 1731-1791, 7 vol. 

4to. 

Siurg^ di NaturiJe Espericuze fattc iioir Academic del 
Chuento. Flor. 1607-1691. 

Atii b'Mepiorio Inedite delV Academ. del Ciinento, 
publicate. da Targlone Tozzati. l^or. 1760. 4 vol 
4to, ‘ ’ > , 

Tentamian Acadpm, del Cimento Edit, u Mussclum- 

hroek. Lug, Bat# 17,31, 

♦ Experiments of ihe Academy of Cimento, translaled 
hy WalK’t;, T,oiid„ 1684. 4to. 

Saggi di Disjiertathu^e A^mdemiche Jett, nell’ Ara- 
dem, di OA-tona. m% 17.35-1791, 10vol4to. 

Saggi Sci<mti6ci e Idt^vari dcU’ Academia di Ptuh»va. 

" 17864794. 4 vol, 4to. ' 

tyli Atti delV Academia deilo Science di Si^ua, <letta 
do Eisiocririel^ 1761-1781* 6 vol 4to, 

'M^molres do TAcad, des Scienoes de Turin. .1784- 
1811, 14, vol 4to. 

Ahp/cs, 

Atti dtdia Ilcalo Arcaden>if< delJe Scienze e Belle- 
Let tore di Napedi. 4 to. Nap. 1788, 

IVct/ifThnd9o 

Mcraoires de VAcmlemie des Scionces et Btdles Let- 
tres do' Bruxelles, 1777-1788. 5 vol 4to. 
iVwsjfitf, 

Hisioire ot Memoirt«» do. I'Aciwleiuic Iloyale, deft 
Sciences et Bblles Lettree do Berlin. 1746-1771. 
'V25vol4to. 

Nouyuftux M^otrbn. 17704787. 16 vol 4io. 

M4^oiroa dopuis 1787 jusqu'u Ttm 1 804, 14 vnl 4t4>. 
fHtfiriiairc de I’Acad. de Berlin, depnis son origine jus- 
qu’d inrofiout. 176^. 4to. Berlin. 

' PorttfffjL 

Memortas da Academia ileal das Scioncias do Lis- 
boa, 1797* 

■ „ do Econoroifa, 1789-1791. 3 vol, 4to. 

do Agricultum, 1787-1790. 2 vol. 4to, 

... da Litteratum Portiiguem 179)^-96, 6 vol. 



‘2(> A C A- /■ ; '' 

\oAivwy, > , 

Comitt(!ntaru«t whilosois^v, ge^wTlVt Jiw- 

' lEojpyii'Wl lit^mtuk*. "' . ';,V' '' ''' . .' . ^ 

^ .^y a' ^ . '. ^ ‘’ffhe 'm-<^i^''mvroMiiCil tttsrt 

Ma'rit>t*ittft ricWa ile^a Ilibton^ Ma<hicl. tn^W, wlio;. I)e8kk‘a givi^ InatrMbiia^ 

l'5'0(>4t?G5. '4 - Wlflb(iiat4i ;Jinc, Was to ,pye|mr^/ttje ^ 

? ^ ' ^ SMhu \ / ; i,' jirotVsMir, by leaching t3iei7ii.a^;itlunj^^^ 

Aliaflenijpm ICoiuiagl*^^nwljn. Votcn'^al^ tie, gcomotry. Itiarc sre^ .;. 

1731K1WQ. '40 wk 8yo* StockH< * • be8i&'^“ ft* iV^urh, dan<iinf<, imd C 

Nya t7g^4Bll.^^2 vol* Svo. , .' ^**ittidngi T^iS gives His pro- ;, 

. i (kt^mah. 'ttcm^iiH' by jfCaiitner iwdv ottiorsi, , wnt • advice aip i^wtance; Th)e'^om«iB#fcic econp-j ^ 

published at Harritmrgli/ ■}» 40. ' W;M' irf^e k entru^tie^ ^y ^be orfe in, ': ^ 

AbhamUupgcn der Kbtft^kben iu" ii diaipW^li^^ half-paydipu* 

'dctnio. ’ ' . '' '^ '■^’ ''' .s 

We sbfill itiU'odurij a similar catsWifiie of tfee lVafl jpeckfe ^ aCiklemy, l^vvpTer, 

t!<»w of tboKO itmdred a,ssoriatioiii<, bnowA ntider t|io Ip VhkJi inteiul*^ 

nanje of *^Wefw*^, wlien v o come ^ 'gire tlip neiitea- od litiAeiaJc^jSai^d at^ ad^ait- ^ . 

sary adtlitioos to tliat article* For ^ account of die ted, , For jbk |wirpt®|& of the v , ', 

Institute of Fi'ance, see lyatlT^a in this Suj^lp* j dock-yafd glVea^f^reOljjjr 

mem. ' \ ^ ^ afloat j iuitoc lot ami 'like* 

A^adomios ACADEMY is also a tertn fipptied to thoso' royal tidse leas^nslp ri^?ig; jmi; preparin^^^ships for seai' ’ 

anVnav-iT^ seniimiries ill whick ymiiig men om odu^ . on board smdi as’ ^^l^pming sail from > 

country t^ro FtniwnOvth barWwts Foity^^ It^wons are ^ven ^ , 
are tbfOO i!ii’tniimriea of tldf# desniptidn ; The >^at^ in cHlHi of these 

Academy at Portsm^mtb ; tijo iloyal I^Utory Acade* ‘ ^Uovt’ed for ^ ^' , 

my at Woohvicli ; and the Koyal MUtey Uollege at f '■ 13 vb i^ter pf 

hVidjirtm and BaridburHt. . > , tbV«tod^nj.^ih the 

Naval Aca- at partmo^miH found- . awj btt|H ; in tbe iPofes^'-ptitting the several 

^ ^Porge 1. ill 172S; but tins oi^i^id warrant for parts -togefber-^n^teg'^^^ ^d aU ,pd)tef briicJteif . ; 
niontii, establisliimmt does not ajipear to ItaVe be^n 'ksued ■ of nat^&i arcKtectOroj by nttemlibg them ,bpo day , in , 
till the 2 1 St of I 'ebruary ilw, TJiw Vran'i^''becwrs, ' the ^eek/ during the »ix summer in^tlis, through the. ' 
that the academy was instituted for the pd^Catipn pf • dock-yartlH. Tbo. giinncr of marini^ art^nery also ini* 
forty young gcnilemeii, fifteen 'of^, whom wprc ,to bo " structs .tliein in tW prai'tical knowJfld^ pf gundmy> 
sinis'.of commissioned ofBeOrs in' tli^ navy, . ^|ip coMf and in the^usp of the firddek* ,■ ' ' f.. i; ’ : ^ 

loissiontn* of tlie navy at Ponsmouftb' ivas, ex ; . The Timber of sclM/Iars* by ihp oi’loer in Council of 

to ho governor; and thorn were to W two mastera'for ^ "Februiiry 1800, was iucrcOfi*^ from forty to seventy; 
the, insirucdon of th« students h^' navigaUon. and the of these; thfrty might he mdiscrinunately sons of of- 
scienctis iiitnxiuctdiy, or auxiU^ttp'ft, beaidpial a : oficeJrt*; noblenieU,; or gentlemen ; hiil forty Were inva- 
ter for uTiting and drawing, rkbly to Im* sous of cbmf!r;iisiiii(ared p^coiti in the naval' 

about L.HG9, V" • )'<^rvicf!. None aip admittW: under thirteen mu- idrove 

In the year 1773, hU pr^nt;;]^Iajestyj^dur|iii^ ^wMecn years of to . fill va-' 

sit he paid to Povtsmonth, Ruggpeied the cxtetisioa ewicies who have bPieV' '|i%vibu«Iy at eea, provided 
im])rv»veiuent of tho N^vttl;Acadt^y,; ^t lip steps ;i^y iire of iho pro^ No atiukttt 'tan remain 

w<*rt! taken towards this pbjpct t^e year lSCld, tlip .apkleniiy longer llian yVara; and tht* 
when an order in cmindl was issued foT a new tmd. whpk:i;t<!riod of Jiis resitlonpp dr tb %i6 reckoned aw 
enlarged esfiaWishment, By this order it whs benoe* ' l^o'of ibe six yenr$| tvhlejilt.is nocoRsaiy for a mid- 
fonvard to he chUM the Ik^al ^ami Collitf/c at Dock- sl;tin|tiui 'to serve, beforp bbtidu a lieutonauiV 
mouthy ami tliO fd|io«iung ofiiccrH ivere up- cmAIssicrn. Fkich siadept; while ^ actually at dn* 
poioted ; Ist, a (tovernor, «vbo Wi^ to be ijio J’ifst wademy, tlwt is, during tlffiPO hundred and tlnrty davb 
Lord of the AdniivaUy for tJie time being ; and, 2<|[j a in the year, recwve5> imir Rjiillings dkily ; mit of which 

Lieutenant-Governor aTKlInspectov, ivhp was to be u he pays T,;.^ atPiUaJly to tlip, profijfiaor* ■ 'Jim aununi 

p/>st-faptHin in tin- A« the c'Otirs<^ rif education pxpOnst* of the estabfiwlmuml’j »» fixe<t by the order in 

which the studiMii'^ ^vtre to follow nocesaanly em- ‘cowlJcil of 1808, iflj about ^ ■ * 

braced the mathematical ftcjences, the order diirected- order to scijure * to the cOitmj^i^V ^orvictA of 
that 1 1)0 Guiverftity of Cambridge, should recoinmert^l . the aMentH in that line, % which ' ifl^y 'hay(i liocn .. 
tlnce of it^ graduate^, who wore able matheiiiaticiaua; ,<^«catcd, the pareafft pf :^Liuf ilieiii, except such, 
i)in‘ of wIko.i iho First Lord of thi) Adrsiii'aUy, as go-’ as bi«yo Nxm previbUftiy ; at .,gr«p,t a boiid of 
veniot', n as t<» uominale JWesNor. Jn onlor to in-| ’L.^0^' ndjicli k foifeitod in not enter 

cite him to thr* regular and faithful dlscharice of }»*“; into 'the naval srrviee, 'fhd firit yciir tliey are at 
dut)-, lie wn^* t<» ivceivo Do fixed salarv, hut to he se^ ratod os/YoluiUetr^ioli ahk mmum's. 

paid L,8 aimuahy by each sthdont attending^ the Aca- pay ? the second year, tli^y tW rank and pay of 
deujy. T'he r>c.\t in rank and authority undei the widshiptUen. Tlioy *tf0 dhtf^^to keep jourjin to 
prohjssor is the prccejjtor, or bhatl tnawter, who must 'draw head-lauds, 'wi ship com*w into 

he graduate of . u; of the uuivmiticfl ; he lja>? the they are to a^0nd die 'ptofeijsor, who k tuiur 



A A - ■ . 

At'ailcniy. spet't; tholr n»j) e3^^lmino thoi|» r^giMdioi? 

ws^,-Wu(lvjuia!rmsat in ilie ttwnvtticul; ginl 

Jeil™ nf tliw profiiMsicm. ‘s ^ ' 

THii acacleniyj ft» ej»taliUah<*tl ]>y thtf ovder in cbun- 
ril n1i'»^a4V. (SsotiAn^i (Entirely 

o(fTicati(>a,|i»f ,y^un^‘ iiavy: but in % 

^ tljird jTi^nrt of tho roujfltiisftbners, Appointed ir^ 
,quiw into. tI»o civil imyy, , Jiiiit 'tooro 

IVliatuont in Juije J80d^ i..a regfi^r fly^tem oiF wk^ih 
t ion for . s/t ; «»d tbe 

' jtostion aco^ing^y^ 

.not tjilaortio year^,ftftoryrarda»^^p.|^^k^ 

■ i*iLvjil^acatloui y,ia i^o Uio ■, w^-' ' 

Hiipj^ntictiH, but bia 

eitiss who arc to, setyo on l)0^ te ^ 

of war. Ko the'iu^- 

■ilorny ui[ii^er »iu»t be 

" proriously exAiniim% ^ 

^ mittoe of tb« imryiliioATd^^: dnst abt 

books of Euclid, atfil in Candidas 

ill approved^ be ittUHt be boimd , to resided coW 

> ini»siou<-r of the doeW^, 'foitvj'ji^;^ y^airs, six of 
; which be 8j)endi> at/periM«kdeib^^ one at'soa. 
The nalfiry of. the ip|i;|piiticM,:^i^npase8 yearly, /rora 
L. 80 to L. Id'O ; 1 ^ 0 ' wb]||i'^^||5dy pay to tbo 
' profosw?r, '; ,T6^ of !;|l|w apprentices tras 

originally Imiitad td /twenty 4vc ^ but Uiterly six 
.wore have beeii ad^. Tboy spend half tho (lay 
, under the prbfe««cti; an^yld?^ bali' ui^er the 
inastov nliipwright; in, tbo . nikOtidd kfta, learning tlin 
inanagoment of linibwi' and manual lalxmr in «bip 
Iwjilding. l^clrfaa arc delivered thpoc times a; week, 
?»fi«r V”tking^ boura, cm the branches of science Con- 
ner to(i with naral architecture t and annual exatolna- 
tiona tjoka beifare the resident com uii^ipuer, Jibe 
master sbipwright, and th^ professor. 

Out of the (hiss o|^ffi%wrigbt anprenlicei^, thus 
odneated, are selected the master mejusurers ; foi^Ui.en 
of sbiptvrtghts'; masted boat-builders: master maet- 
jamk^ih ; assiMants to mAntcr sliip-builders ; niccHanista 
ill office of iiispectwr-^jeowi!^ of naval works ; assistants 
to surveyors of the navy ; mastor sbipuTights;' second 
aurveyoi' of finvy ; insjwH tor-geiseral of navy Worfes ; 
will first surv^ejw of Tnivy. '* 

Miiiiaiy II. Tfie JRcf/ai 3iilitary Acadthn^ at WWttwJSi Waa 
catkin j at Mtublislted by Geprge IL by wairants dated JJOtbof 
v^oolwicl). and I8tb of Novj^mbcr Hbl ; Cw'^tbo purpose 

of ii»siru<*ting raw and inexpijrienced people, lie- 
longing to the niilllnry branch of the ordpauee, in 
Uift several parts of the/ftiathematlcs necesaary for the 
service of the artillery, and the busiaesa of engineers.'’ 
W'e find MO fun her notice nrspcctiug this histitutiou 
till the year 1776, w'hs^tibe nmnto Of scholars, then 
called amounted to foity*^!^; . In the year 

1786, they were increased to sjxtyi 1^:17%, to nine- 
ty ; and in 1768, to one bundn^ fortoof wdiom were 
educatod h»' tbe service of the Jndia ( ojnpnuy. 
This number continued till tli» year 1806, when tlie 
eHtablishrnent was improved artd further extouded; 
the numk'r of iiunstcrs being iucreaiiied, and the ca- 
dets being divided into two ImtlfeB. This latter re- 
gulation took pbw'e la cipl^queiice. principally of the 
unhcaltlry and condiMid sifuation of the^iud buildings 
in the toyal ar^nal ; ii^w buildings «baving been 
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cMPCtod (ui WoeUvlfli Coiriinoib.on the hide of Slioot* AcaiIus v. 
ec's liill, in a more ojuni and dry shiiatiou. As 
as ihttsw Ware fitii'^hed, one. hmulrcd and twentj -right ' 
radoM were lodged hi tliem ; sixty cimthiuing in ibe 
royal arsenide At this period tliere wo«i nine nia,h- 
ters of uiatjienmfics. In 1810, tho caifets fin* the 
service of tljW* Hast India Company were witlidrawn 
ft'om Woohviid).; and the exti’a cadets, who, for imit 
of room, bakl been sent to ‘Marlow, or to privaie 
sebooK were taken; into the college, tinder the jiiiiiio 
of aujiernumerajieii, The establislmaent at juThcnt 
collets of two Ituntire^ cadets, one ilmwlred asul 
tw^ty-iE^%^ 0fjWbotti ^^:’ ip^. new buildinps and 
ed^nty-two, induding tw^vb supemuniM'aries, re- 
, side ui, the arsenal, , The nuinhor of cudets is not 
fixed by Avnrrant, hut is at tlie disci-etion of the may. 
ter-gewiTHl of ordnance, who, with tho board of ord* 
nance, haw tho entire superiiitondence of the insti- 
tutbin. The nnmediato direction, however, is vested 
in liouteuant-^veroor and inspector, who are 
cbos^ generally from the artillery or englueeifi by 
the jD«^ter-g6nm‘al of the ordnance. It is the fluty 
of tliosc tifficers, aided by the assistftutdnap«‘eior, to 
control the masters and profe^ors, and 10 see thnt 
tlm cadets are taught the ncccssmy braiuluw of in- 
struction* The professors and lunstors are uppoint(>d 
on the recommendation of tho !ivuteria»t-governf)r, 
w’bb, asaUtoil by mcti of science, previously examines 
them.,, One, waster is appointed for every sixteen 
cadets. At present there are a professor f>f fortifura- 
tiem, wjijit. tW’p 4^ssiata«ts ; a pvfifiwsor of matlicinaiiffi, 
with stt maatory^d assistants; two Trench miisO'rM ; 
a drAwing-iWBster for ground, and an assistant ; n 
drowiiig-rnttster for figures ; and another for land- ,, 
scape ; a dandng-mastor ; a fendng-nitistfw ; two mo* 
doilern; and a lecturer on chemistry. Lectures me 
also, given pn the different biunches of natural philo- 
sophy. The inferior bmnebes of eduratioii me taught 
(It the lower histitutio^ in the arsctml, aud fhe higher 
bjuneLos at ibo buildiiigS nnthe coumum. 

The young men educated at the Koyal xMilitaiy 
Academy of Woolwich are the sons of noblemen, 
gentlemen, or military officers. They are ndlcfl gen- 
tleweA .c^letB* (mhI caunot be admitted luuh^r four- 
/teen. nor above sixteen years of age. They aroiui- 
minatod .by ibu Biaeter-gcncnili of tJie ordnaure, »s 
govemot of the academy; but. they must be \\‘U 
grounded i^ English (irannnar, uridmietie, aitd f Veae.h, 
and they undergo a previous public examination {»e • 
fore the mantel's of the academy. The cadet. s i^du- 
eatod af Wbohvich are considered as tlie first com- 
pany of the royal regiment of artillery, of wbicli the. 
master-geuc’ul of the orduanca is the captain. 'riu.‘y 
are also divided dulo companion ; t^aeh einupany ha- 
ving a captain and two subaltom**, as military direc- 
tors, Each cadet receives i?8. 6<f. a ilay, or L,45, 

128. 6d. a-yeai', which covers all his r«*gulaT expon- 
SOS, except keeping up his linen. The animal mesv- 
tione consist of twelve weeks. 

^Monthly returns of the studies of the cadets, shex* - 
iog the roiftiive progri^ss of eai^h in every branch, 
with his particular character subjoined, are sent to 
the mastor-*genera! of the onlnance ; there uie also 
public exammatkuis betbre the general-oflicci's of the 
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onlrtflTifd .Ootprt. ("onmiissioiis aro giv#*ii to the cd- 
to th« mjfjoris of tlieiV lUen'ts and ac- 
j thoy l)av<» thrir cljoirt* i>f «itl»6r 

id#6 ifc<j ai'tilTt‘tyoi't‘n^nof‘rs. ‘ '|1i« wlwl** <.*xp<»tt8e tov 
Cwernrncnt of tlws |{oya1 iSjUJitary Aradonjy at Wool^- 
, ^irh is nt fho ratO'of nboat L.I0() tor ouch oadot 

IJovxi JIL Tk* I^dyctP Mmtari/ Chlltf/c, wluiji fll pre*' .- 

joaiy ostahlialwHi at Farnhani) in S'orroy, and at Samt^- 

hoist, no^r Bftgshot, -tvaM orig-iiiidly hottled at High 
Wycoiiihe and (xreat Marlow. 'I'hp establi«hf»Mit at 
High Wyeomho cofiAtooiicod in January 174)&, at 
which timo tlioro was a suporintondftlit^ <%tnnituidant, 
two or tbvcfi professors, and thirty-ftmr \atUclohtfl. 
Next year fonr mort? priifiwsors wet© added'; and. in 
IflOl it took the name of the Mo^t 0iiitfilry PcMege 
hy his Majesty’s warrant. A siipreiho board of Coiu- 
niissiimors, to Huperintend and rcgultttfT its cdneerns, 
was appointed, consistiiig of the Cotntnund^dii-chief, 
Secretary of war, and the heade .of the gi*eat military 
dHpartmenta, wdth others or id^^lwik in the artpy;- 
tin eo of whom, including the §ecit*taiy at wav; »nd 
the Adjutant or Quartermaster-general, were t^o form 
n hoard of managmnent. *lly his Majesty's warrant 
dated ,4>th of June 1B02, «irothe] department, called 
tin* jMpo>ft.ment «<f the Uoyal Military Col- 

lege, formed ; un<I the obferts of tliis, fis well as 
of the original or AVw/or Dtparimmit, were specifi- 
cally pointed out. A collegiate boat’d was alKo esfa-. 
hJiahed, for the internal goveTinneiit of the college, 
Consisting of the govenior, lieutenant-governor, and 
the cominandcitits of the two departtrients. ^TheJaat' 
warrant relating to this cstablishmont is dated ^Tth 
1\lay 1808 : this places both thp dopattinentfl^ 
t ing one college, under the Command of the govei-nor 
and lientenant-govenior; it continues the colh^giato 
hoard, and vests the appointment W professors juid 
masters, after public notice of \'acanci^, and the ex- 
amination of the candidates in ijbfe prcJH&nco of the col- 
legiate board, in thc3 supreme board. ' / / 

13y these irarmnls, it Was declared that the 
Dq)ar(meni 'i>i the Institution, which was thtn.'O.li ' 
Marlow, was principally iiitcnded iVir those who w#e 
destined for the inilHaiy jitofcssion, in' order to 
giiound them in the iie^esKary ^^cieneds by thu time 
they rouhl hold commissions, and also to affdid pro- 
vision for tlic orphan sons of mentorioua ojhccrs, Vvho 
Jmd fallen or lioeii disabled in the service/ Of their 
couriiry, or wliow* pocuninry circumfitances nuidered 
them unalde to edm^c thc’r sous properly for a mi- 
ll iswy life. J hc warrant of 1808 fixedi the number 
of stmli'iits in tint Jmthr at four hundred 

mid twelve, divided into four coiupanics of ©ii hun- 
tlred and three wtd*’< > eneh. They are admitted upon 
three (lifferent estm li^hmentR 1. Oiyhau sons of Of.» 
iicLTti ul’ the atm)' or navj', who have falhm, died, ot 
been disnhled In the service. Tliey are admitted fr^ 
of cxpcTiteC, r\cc]d that they are to hriug Uie first suit ' 
of unifonii on their admission, and to KtMp op their 
slock of linen, during their rcsidciiee at ti»e college, ' 
2. 'I'/ic son. of officers actually serving in the army or 
navy, who pay a certain sum annualh, (fi*oin i«lO to 
1.-80,) iir< ording to the rank of theii fathern. 8. The 
son-' of no))lcrrien and gontlCmtm, who pay L.lOO ^jer 
annum each, 
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j mdititry liianch th«.<*atabli^ ntlacfied Acfttftwy. 

Jmwf^ obnRJsts of a commandant, 

atnajpry three captains; iitti ituljutarit, and iidorior ofli- 
oers, 

'Hm studies pursited In this depaHnloul'tit^ umthe- ' 
niiTtitM, natural philosophy, histoiy, g©h|:r^hy, for- 
itHlitary'drawiHg, landsVape-dmfidn|i’, nrith- 
motic, 'mssiesy Fiench, Gcriuau, fencing, an4 in i ting. 

There^'ai'n soveh masters; of ittathematics, four of forti- 
fication/ five of ndbfitry-dtaivirig, throe of landscnpe- 
drawing, four of,bhrt<>!y; geography/ imd ylaasics, six 
of PVench, one o^Q^an, and three of fencing, . 'rbe ' ^ 

‘ courseTor this ^lop^j^eht lasts frorhv three and a lialf > 

• tbfouryeW^ 

Applications ^ arhnission must bo made to the 
Coi^nnder-mrcjtief, tliiough^filhii governor of tlw coU 
legei’ 'ttnd bis Mjgoety's 'adpi'6li!R.1jaii obtained. ■ Every . 
camUdoto, previoiKi the Junior De- 

partin^t, ifit^t pass'ajiii jixai^ination in Latin and Eng- ; 
t|sh Grammar, imd m'the fii$t four rules of arithmetic : 
lio CJandidote candMi ddtnittod under thiiteen or above 
fif)tci?n yearii of y 

iKxannnfttiona^ dre held yito which arc con- 
diteted by the pvofowiMirs Vif, the 'j?i^nio^^ Departinont, 

^ for tlie purpose of jl»cer^nm^^ progress of each 
cadet, previous to Ms i^emoval'J^W dnii !elass to an- 
other* "There are also liulf y^dldy oxfttmnatioiw, in 
presenw of tlie Collegiate Botirtl / on which occasion, '' 

One or more tnem?>e.rs of the'. Supreme Board, not be- ^ 
ing ntembors of the Collej^nte Board, attend. ThoKo ' 

' eXhmim^tions are held prev ious to the cadet s receiving 
^iCtmwftWon^ from the college ; and if they acqtiit 
themsdv'OH well, tlifey ure turnished hy the. Board of 
ComraWtnim, in who.'^i presebco the examination 
takes place', with cc rtifii'ates of quaHfieaii;ioi]i to serve 
' in the ansiy na hfficors. 'Hie third class, or gentle- ^ 
men cadets, are allowed to piWThaao comnjissions at 
.any time vlunng their contimumce at the college ; hut 
tio gentlenum -cadet enn he riicommendecl for a com- 
Inission hy |)riVate interest, wutil he has made a certain 
' pjtogv’ess in his studies*, ’ ' 

Tile tSefi 'mr Dij^rimkut ai the K oyaL MdiUry 
Qoilegftj \vhich u‘ij« originally established at High 
is intended for tlie pur)30se of insinn'ling 
officers in the scientific parts of their pkifession, witli 
a vitt^ of enabling them baiter to discharge their du- 
ty, when £u;tuig in the cumm^d of regiments, and, 

, at the aame time, of qualifying them for being em- 
ployed in the ousitemuister and adjuiaiu uc«e»aV« 
dopat'trtient. Iht military bfiftneh of the establish- 
ment of the senior department tionwafs of a comman- 
daiit and adjutant. The Ktudiea pursued are mathc- 
matics, in all the vaiious tu-itinolws, fortitieation, gun- 
nery, castramentotiozi, iiiiliiary-druwijBjf,; ami survey- 
ing, iho n'counoitring of ground, the disposition and 
lUovenuMit of troops,, mider all the yiuious circum- 
8tanei*M of defenaive and ofi’enaive war, niloa for tsti- " 
mating the military rcaoinrcea of a comitiy, and the 
Cierman and hi'encJi languages, 'I’liere aiti «ix jiro- 
fesaoi^ ill tliis depart tuoirt,— one for mathematics, one 
for fortification, two foi- iniJitaiy dmwing, one for 
E'reiich, and one for Germaq* . 

The full coinpleimmt of Jm.AVw/or Departtnctil 
oOnsibte of ^lirty students. No officer can he adxidt'- 



■ c '''A-;'':,'; ■■■■;' 

AcajJoiny t^\ tljl ho t«renty*ftrt«e ot lii'*; 

AchrLifttic*^^^'’ scr»vd Iiii* rAfiriiji^ijt^. a% It coin- 

inissioOcd ofJictef, tlireo abwaijj , dr ‘four y^ta 

himie. l4^j)Kc«itionai ro^.^missiuij imifit lie irmcJc 
,, to t|je gov^^riioiv ^nhrolugb nMoniiliKling-ojHc’tni^ of 

iho I’cjjdineitjiV to thV <Jan?U<lHtf* Mong^^ and 

tiju governor l!r»«.smlt» . the 8|>pliL*atioa to tljo eoiti- 
iiiWMler4n^bit‘f for hi8,J\Jajn!i[ty b appFot^ti0n.;/‘45n^^^^ 
pXHtuliitttiofi ns rimy bo r<gj»jwi^ k 

proyioais to ndnii^n, J&!i(^ ^stddojftl t>t ^ 
wont pays into M fmh^t thii O^'gj&'tturly gfiinofw 
Rntiually> aini nftei' a ' Ofeitaiii bo }»' ob%od to 

, kot*p it horscv for, tj»c purpo^ attcb in- 

btruftion ab i$ giten puii|b 

oxflirainatioiis wtnio prin- 

ciple m tbo 

paMiiieut* iSittsh ^ono tkoiUgh the i*®- 

, gular course of iit^oidn, this exami- 
nation with creiliti receive tliey kre 

fluly qualiiicd for ilitaff-appomtmen^, by the 

bdard who examined them, and sOjiled with the Bi^ 
of the college; ' . ’ '’'ijsrf'r 

OHirer-? or Btiidents' ofTthe ,fitwt|aepaiimem 
cojm»i«.si(med oflicera^ .iiid o^eg military perf:ons be- 
ltn)gin;j to die fcollr^geji (iw wtdfjaa cadeta 

of the junior d^artp^t^ ere Itihjtpit to the Rr|ticlea of 
' war ^ tor which pufj^is^? faitw ere pla-cini on the 
establishment of tli^jernijr,, and receive 28. 6d. per 
<lay, Thi« money oohtfibuteH towards' the expense of 
tb(‘ii\cilucation. The gontletneii cadets weai- wlliuu'y 
uniforms. > * .. . , ,. . . 

The general staff of the college* coruimts of tjie gd- 
r(‘fiu)r, I he lieutenant-governor, the irwpcctor-generiil 
of iiwti'uction, and dm chaplaiit» i yyi| 0 > besides perfbrni- 
iug divine sorvicifj? teaches the evidences and princJpl^s 
of dirtwtiamty. The lyst of the stuff are exclusiyfely 
occupied With the -j^f the (‘ollege. 

In Ihdl, five ImndrOd acres of land were purchased 
at Sandhurst wear llggsliot ? and on this spAce large 
and roimnodions buildings have been ewted, iatt)' 
whidi the Jtt/fidr X)^kiinni^t; has been recenUy, re- 
moved horn (iwat Marlow 4 tlie A'cw?orr 
reinainitig at I^arnham, which ia do gre4it dUtance from 
^ndhurst. % .i \ , . ' 

J’he readcl* will find an account of wiine cstablisli- 
nujiits for the education <jf those destined fbr dm bcr- 
vire of the Hast. India Company, under the word 
b> this Bjmpleinent. (od , 
ACliltO.MATlC GtA«SE.s. Hje theoiV and 
construction of acLroiwatm ginssi^ have been already 
treated nt some length, and with considerable ability, 
under the ai'ticle 7ekimpet in the EucyclopSb^dia. A 
subject of such itDfiOrtfuiOe, However, seems to require 
a disllnci and “pnumiMmt place* , pumose, there- 
fore, to review the whole jjgaiu,^ and whUe we sepa- 
rate the exposition of ptincipies; Irom tlio complicated 
calcula|tioii8 that depend on. theii|$^ we, dhall endeavour 
to HpVcitad moie intenHd ovta* the dUscussipn, by tra- 
cing tlii? succiiseive steps in tlic progre«ia of optical dis- 
envery. < , 

nventioo 'J'ho itiv(*ntinn Of tlie telescope, by whitdi the pmv- 
f iliG Tclo- j,j.g vision art* ejetondgd to the utmost boundaries 
of spiico, forms iu thoMiistory af science. 

The human intellect had at last cmeii^d from the' 
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loU^ nsight uf. error, and begunf to shiup,witb unUbpifl; 

:v ^Ti)e ajfc, pf ■erudit'iun^/'i^^ivh avtweVjiiti^ , 
the had ^hKm/,^‘<JeetU>d by 

‘ oge .^if^ciei^ee amb pln^^^ Tbe^e^ly <>1 the \ 
auemul classics ht^J iufbsed some pOitjoA;^ taste and 
vigour; But »ien did um hmg riinmin passfVtiadnii' 
rem ; they^jhegan to feel tlieii* aativo strengtib;; 
hastened it. A new impulsion was giv^cu U) 

the «ih<de,,frgmc of »g(G^ty V the holder spirits, burn- 
ing from the tiXMpipeJs of afithorjity,, ventured b> ques- 
toejiplo^j wuh-u fcaj- 
5 tpsS yet tlie wide fields ^ of h,uman 

knowfed^^e,^ Ctip^rpicu^^dpardy,^ true 

sjytqm of tfie world i had extepded the priu- 

cipIOs of m<;*tteicr; ,tibo fine geaiiis d:'; Galileo ha<l 
detected and applied' tj)e laws of motW i . the bold 
qiccursive, iiqcgination of Kcplet* hail, t>y lj|o m\ of 
immCinse labour, nearly completed Jiis discoVerv of the 
great laws which control the revolutions of the heaven* 
lyl^di<^« and ourjeountrymau, Napier, had ju-st ren- 
dered Himself irnmnnal by the subllino discovery of lo- 
garithms.^,;; At ibis eventful j>criod, auiidsttliG fertuen- 
tattoo of. talents^ the refracting teie'<co|>e wns pro- 
duced by m pbscuro g)as,H-gi'imlcr in lloUaud,— a 
country then fi'esh from the struggle gainst foreign 
Ojipress^ion, and b^‘Cx>inc tin? busy scat of coniuu*r« u 
and of tlio usefd Si1s. Yet tbo very naVnt# of that m*’- 
ritorioiis p{*i:son, and the details connected with h's 
mveutimb «*■<? involved in much obhcurity. On a 
question of ^uch peculiar interest, w‘e shall uftcrwanls 
oiulegypu| to throw some, light, by coinparitig , toge- 
ther su^H bndoqtjftl 'notices as have been uansuiiiud 
by cmitemppraiy WTitors. In the lucanriuie, wc may 
• rest mwimcd, that thq construction of tin* ti'lcHcope 
%vas not, as certain att^mrs would iuhiiiujite, the mc.ic 
ofispring of ^iliimcc, but was, like other scientific dls- 
j' covaries, dioso and. patient observation of 

facis, directed; with skill, and incited by uu ardent 
ctuiosity. A new. perhajis incidental appear- 
ance, which would unheeded by t!m ordinary 
spinsmun', arrests glance of genius, and mots all 
' the potVors of fancy to work, llut the inventor of 
^ the telfiwetipo, xvo. are informmi, was luquainiod Ik*- 
: aidea writh the. elements of gcometrj', which cnaiilcd 
'Hitn:lo prosecute Hi«. View% and to combine In* re- 
sults with'unerring sucaese. No Rooner W’:i8 tliis fine 
discovery — admirable for the very sinjplicity id its 
principle — ^wliibpered abroad^ timn it fixed the utren- 
tioii of the chief inathenmticians over Europe. Kep- 
ler, with bis usual fertility of mind, produeiiil a trea- 
tise on Dioptrics, in wdiich he investigated at huge 
the distinct effects of the combinatiouM of difi'crcut 
leases. (JaJUeo, from some Very oliMCure hints, not 
only divined the. composition of the telescope, but 
atiuially construe^d one, w'ilb a concave eye-glass, 
which still bears his name. This teloM'ope is shorter, 
gives less light than another one proposed by 
,. Kepler, and called the asiroiKiiuicai lelescoius which 
inverte the objects, and consists likewise of only two 
lenses, that next the eye being convex. Witli such 
an iinpeifect instrument — the same, indei'd, though 
of rather higher magnifying power, wdtU imr modma 
opera-glasB — ^id tlic TuHcau artist, as our great poet 
quaintly stylos the philosopher, venture to explore 
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H(Mioiii7?(l tlio HoW wjiota ; suhtj/l^I > ilicrii^furCit , t})^^ ^ceineflAo want n&ti<iiig 

j aa<i rm-ky ti»rhu*n of ibwtnooii; obnei'- bui"t« e»krge., suflideatly it* or to eniuloy 

^ r 'Mimrfifelve the plimot Vwiiiis ; ami ftjr, tjbo $. woi‘« caRi!'»tIeral»1« 4j!(Bginj6nt''of ihe 

msiBwrou lire iiirw'o coiijplcnous'oif Jaj)itr*rV satellitas, .iipliiRfe. ^ On trinl, libwcveiv tlie rft*iiir|W kbia arod to 
ja^trutm rjiits iwaWw tb<j mvotorato pmju- at vamuico with tho hastyx-ioduction* of ihtory, 

(IiCtfa ot ,aotl ft^nmlliiv] tlai- mast iriumjph* imd orei'y eenslblo. fnlargemeat of - a^rtttro. tv^ns 

a»it oyidprico to.th^' trye thooj'y of the universe. . found, to a oon’CHpondmg: glare ' ai® i indis- 

It IS paimul liq roni0,rk,. the ap)di(^tto« of the • But a discovery madejsboh tUter- 

hm toJesoope Wi t}^ cotmtry tvluch )*ad givon it birth, wdsV in oiiljca lod io tpoiu accumte coiiclusiboa. 
was du'eaed to ar^^ry Tim tfiate, ; ^y^’illeWitl Kiieft a Wyigwmou* Dutch inathema- 

aiter liavjnj^ fiui^ed ouo, judging it of singular use irt tiriau* who \va« snidtsWlaWay fvt an early age, traced 
(be nnh^y profession, was naturally hiduce4, by tl^u * out experiineUh^IWi' ^ the true k^v 

inipe ol panvmage, to pre.^j{it it to the jKiunger Prince tlmt cbniocfs Afei^ks of iucuknce and of refrac- 

Maunco, whose bravt^y MA cm^ bad^so beimjfl. tioji,. whiUuW abodt this 

mlly contributed to the mdepopdeni^ of tJie Umkd /tiwo chosen imb- 

Irovmres, But at ^ moment, a blotidy tragedy tvgs Hshed, in m hk Diep^r^ik,,, under ^imkm 
acting m Holland. , J bo clutd of the repubUc, not eon- fobi; cstnbSi^i% ,, tUt \%m. sWs ot‘ those angles, 

tent With that high station which the gratitude of bis a^j} pot ibe.ahgtea WWkes; biire a coh&tnnt ratio 

telloipcitwoiis bad conferred upon ym, sotighi to .ag. in tkif ,,tfae same diaphanoua 

giiiinb/e lus power by cwhmg; alt opposit^^^^ Ip the It bohoo tbjloii^d, tto^the lateral rays of 

pros«.c«i.oii ot biH nmbitiom d^ign^ he bnfullygam- wliich enter .ajteuser medium, bomidiMi by a 

t le favour of the undtsCernmg poimlace, .and, join- i^diericnl iJurtk^^. ^ the dircqtipn of the axis, will not 
i ig liw intrigues to tbe violmtce ofthe PrcMiytorian meet tli» axis in. precisely point, but will 

ill pi i-i’.'niiig the cbiuge of a plot cross it somewhat nearer the Tn slunt, ihc 



:'* !■, I n ■* I-*-*' tv 9v»ii;inii«v uviuci uii: in suaii. im; 

;iX«i)iM'^tfeo ramf strenuous snppprtoraof tint fomnurti. eonst^t -alio or iidoki of wi^^jou will .be tltal of 
I tiK'iii in' ruin. only” we, tbe dJuam-es of. the althal foisiei i^wn'the eentre of 


most important, and to attain them was m object of 
]>orsov(‘ring research. For tho condition of amplitiy© 
und clcfinu'ss, it was necessary- that the prUicipal 


image, or the one formed 


fihould he 


large, brigbi, anil w^idl defined. Oh, tlws suppWtioft 
then geiiciiiliy vm-ivTd. that, in the paa&ago. of light 
tfiiougii tlie H&rue mi fiiii, the angle of incidence Insars 
a coiLstanl ratio to angle of refraction, winch is 
very nearly true ie ilw! case of small angks, it fol- 
Ifuvcd, as a geonnitricul coiiMequence, that the isph^- 
rii al figure w^onUl accurat-ely c.oHeri all the rays intq 
a focus, To obtain Uio <le«irod improvement of the 


surtaoeH gone- 

. w .... — 1 conic eKiiCtioiis. 

Aiptliosc expedients and directions, fiqwevcr, were 
utterly to tiiil in practice, and nature seenieiJ* 
in tJiw kstance, to oppoiie insurmountable barners 
to curiosiiy wid reseuA ftiilosopbiirs be. 

^n to despair of effecting any capital improvement 
in dkptrical in«tnrment», and ^rhed their views to 
the construction of those dapehding on the priucijdes 
of catoptiicfi, or f6' mod by c^tain ; combinations of 
rejecting spocula,^ In the famous dames Cire* ' 
gory, who in many resjyecta^ laay be regarded as the 
preeurwor, and, iii somethings, eVfinjthe rival of New- 
ton, pwblwbed hi^ a.work distin- 

guished by its originaiity, and contaifi^g much inge- 
nious reifCBTcb tind ^ ^lecyl^ftion. In this treatise, 
a complete descrijiticm w given of. tlie retlectihg te- 


Snell 


^ ^ ‘^xtemnl impact, 
its ,i4lne by a tjuantitj'' , 


wealth Which, involved i 

tin- celebiiued Crotiu-s condemned to tbo 0mm of .the splkhs, and km the 

perpetual impriNommrnt, im the aged senator Ikme- Since, differs from ' oy a ouhiukv , 

V. id, whoNC wise Hiid upright comKdla bad guided the nearly piifyjM^tioned to- its ..cuboj tile deviation of the 
.rate anudst all the troubles of a long lyohitionary extremb .rayfi'feom, the Con-ect focus, or what is call- 
inTo’ ftcaffold, on the Muy icftl tKe t^herical abemtioiu nmat likewifio proceed ' 

Ibi.J, while Im pm^ecutor, aHbame^l ^ tipprbachdm in tW^'add, and consequently wilUncrcaae with ex- 
epoctac eot Im sufTenngs, behtd^ at a dktantx?, VilT - trtme as iho apertui-e of tik: tob scope is 
t jc coolnm of a tyrant, from the w^ow's of, his pa* enlarged. Ix now attempted to modify the figure ‘ 
hire, and fwfp f a tU mtm M as- of the object-glass; and to give ii those rmved sur- 

pect. of thLM'cmualilc patriot, aini idUhe .fw*e« Whidli an intricate getnnctriwd intWigui ion 

cirmiiTistau(v*s atteudmg the il(‘co^^^ ^ ^ ^ procure a pmfert, Concenlra- ' 

Ihe skill ami ingenuity of iqliirta .and hiptbemafi. , tion of all the' refracted rays, \ariom contrivanc/^s 
cion, I were now cxertiid m a^nk to iuipriwq,tik.i.w^^ accordingly proposed (at assisting the arti^^t in 
construction of an mstruijitTilt is^ forki^ately wfir : the lenses into a pmholie. Or spbcroidwl 

ved. JiiB perfection of the telescope Would i^.<jiiure ympt*, ami thus obtaini^. dm iWt - 

the union, ais far m they aie capable s Wed by vbo riM^olution « fhfe 

joined, ot thixic different qualities, -Id^tidctness of p All o„,i ,i; ♦: k1« 

Ninn, depth of magnifying power, btV extent of fitHd, 

Of these re(|uisites, the two jfirat ojre e video dy the 


ifpgrtj* 


-- like the lunon, whose orb, 


ihrougn optic .dass, the '^I'liscan artist ^iews, 

Ai evening, fwm the top ot Fosolfi, 

Or in Valdamo. to descry new Ismils, ^ 

llivm, or mountams, in her spotty globe .— ZoUt Book I, 286--,.^ 1 , 







(&iiii|W ’> lmporre,i't«)» ' 


Glh^cA. a ifU'jjei iviiii 

.specttljiili plai?^4 • ^ 

tfie pVincfpw ■ liqi' teli wsw^ptin .fe |oW etato 
'' 0 f tile mocImnM that lui pi^ioft 

. was ffiufMJ caat'ing and poUshiii^ tKa rtw- 

taliic Rjiorulft w ith aiiy tolffi*id>le (fe|idiiiiyii' aiiti. tlie 
tfpt^at jwetJ tov m? vev e«jo^e<l the 
poh 0 / witucBsJn^ the 

■ ' ''' . Taiicc* 'It was'a^i’ .th«' JioW a 'Ciift-* 

Hadlcf. ' t^y, tharpainevr-^to \vhrtb- ;6y« aiftither 
, li^Mi^eiit Rcareely ksH or^x- 

S , kn()\^7r1>y ''IHs' ^ 

ng tbo 4'cfla<5t5n" ' JjM'-Mt; atteijkpt, 

„ sllveiw inifciWR hliu 
«<>r did the roflfittorii'pi^ ;to,,o^ 

V , till, abftUt thef dis- 

tirujrujshe^ liiinsol|| 1 )y coliliWtiiig in a style bt 
TO^ sniierior exeejtere. ' /' > 

, But, t^fough thw^ late in ^idiri^ (he efforts ef artiialij 
' ^le optical treatiNC of Gregory pro)^ the harbihgfer 
of that bright day Wh1ie|b'‘ soon, (>0 illumine the 
* ft‘('S!!K‘'<'fe of phyaicul fieiince* The captwnotiis miud 

Ni^vvurti. of Newlofi, "numi^l Ju the oal^ pf tetiretnent and ne-' 
<*lusipn,, y^QK ,. tl^eii^pndog' iivitli philosophical pro- 
jects. in' ’ld&, the tk‘meiid4ji^ vi^itattow of 

the plfJgwii mid tSib^teniKl . (’am- 



‘ the niiiCv'^^^ ettsh* ^uhout .ojie.fonti^th pftn 
^'“^hrlfer 0 the vidktray, tlic piuKjjpal imagiij' 

‘IJ 'jaeceB^fy tVjJth htiaunoKs# and 'u.s margin 

ttWays cncirelt^l 9olourod ring; for each point 
the, rpmpto frmn which the, hgfit ariiv es is 
..jiot repk«^epted |iy n cQiwponding peuit in the 
linage^ hut, by n small ci^k composed of 
.Likin'S, the yentre h(*it)g Tlplet,fiiul thi? cimnnfcreiKv 
^ml. 'Jfhis radidal defet soenicd at that lime t(f he 
a^togiilihtn' irremediable, Nt*\^toii hnd reep^ae, tlicrc- 
)fWy to the aid of oatoptnes, and contriv'd his very 
atinplp, though rather ineonimtjdious reflecting ieks- 
,#pe, consisting of a concave speculum, witJi a «:mall 
pl^‘ ,<Wte before it, to tfuw 

‘fim'att:d,s tho^lde of the tube. M’bis instmiueni 
' he ttWually ctafruclod t and with iJl its radenei^s, it 




devoted hintstflf to ttidtJt profmihd ipcditalma* Amidst 
i hi^' SpecuWdti^hi ahslru^> matbcTuatics and theoi’tdical 
a.trtmoniyi .^j^wtoirtyas induced to extonim^ the opi- 
iiiojis entfetthiW'bi tbo letljn^d on the sulnwtt of 
light and Cokt|ps. mth this view, he had recently p4*d- 
cured from the €di(il|fkiRt «jome lii-isms <d‘ gl^sy^.lo exhi- 
bit the phenomena of jh^ction. Ifaving placed the 
axis of file prism or glUKS wedge at righi';atiigfo- to 
a peucil of light fmto;' t(io sun, ndmitu?d thcoogh. h , 
small bolo of the wfetliiVif^shttU^^ in a darkom^ rdom, ' 

he totemfila^d ihe glo^^^ftinge^o no'ty , 

formal .on tlie^ opposite ot^^cr^n. This Hluidt- 
uated fipaA* wis not round, boirever, ns tlio .yodhg;-; 
piiilosopber tii^id been taught to t^xpect, but apj^kM 
■i'crv much elongated. Stn^cbing out fh^o tim^vS tttoie 
than its breadtti, afltl’ marked by a aeries of ^puro awd , 
Inilliaiit colours. It tyaa dierefore obyl&is, that the 
colours Vvoi'o not eonfim^d to the margin of the 
nnn, n<;r could pwwsei^ from' any varied immmix- 
tUre of light and sliade ; jiittd llie eoiiclusiou seeinad 
hence irresistible, that tho white pemdl or sobir b(?am 
is T'callya coHeciiou i>| dklinct . rays, esi^cntiully eo- 
loured add iHlfeVeUd^ ^frttctrd ; iliat tbc rav, for in- 
' stance, \vhmlrgfv<jsi' tfe noiwatioiV of violet, is ab 
Ways moi’ia ibimi'. aside, firdm it« obiutfie^'by reiraction, 
than the my which tye tbHtt'^^bdn^ifUwid that this 
greeii^ iiay , ^tun> i« m<>ve rA'feiJtiati’' than the red. 
’Whop s]f>ectrUiu was dividigl by mi©n)osis}g par- 
tially g small acreim,' and eaeh sep^arate pawd of 
rayfi made to pase throngli a second prism, they still 
letamufl their peculiar colom^^d rofractirb property, 
but now mnerg^tl not in diver^ipg Imes as 

at first. Ubc a.s thus* decomposed by the 

aciiou of ibe prkm bito a m* of primmyt cohHtred rays ; 
and these i4y«, if they be afterwards Tecombiued 
again hi the same proportions, will always fonu a 


jpreat aimpUcity and modeinte dissipation of Hi/b', r. 
js pcrJiaps, bb the whole, not ill ca^icnlatcd for < i 'u‘s- 
tial olisej'vatHms- j, i 

^exjxicted and v(!fry irr.pnrtant discoveries, 
which enthily changed the face of ojitics, woje* soon 
^mmlteated to Royal Society, and pit!)!isljct< 

; lit the J^^hat^hieai Ttwufac^cnis ibr 1(3 r2. i liey 
bcitSeceit^(id;,.hW^ by the learned, wiih t!u‘j\ 

: adrairi^tion to ^diieVthcy were justly enlidcd, hut 
: gave occasion* to ignorant oppo^iilou and 

"ob^male coittroveW, that the illustnuns tmll.'oi; 
tho^mghly disgusted at such nnimnited n ceptioi.'. 
)]CDC<dos;i;h,; pansuing/h’s ©xperinierUal «'C8crircli(*s in 
ailcni^, mwle Me di'^pcji^m of them to th<‘ worbl, till 
mbijR MMUi thirty ;,W wlwn his fume 

,,Wbgjjmatui'c, aitAms authority coHjinaudif^g respect, 
bA eunered^ his Ti^l^sb oii Optics to npjjcur jihioiuh 
Sdiis celob^^^ production has, long been regariUid 
^ a/toodpl ^i^ pti«i iijjduci'ive, acJencc, The expen- 
uienbs ISvbW it relates, appear ingouioufjJy 0(‘viM'd ; 
the coMtiaioha, from tbeMi are cb^awn wdih ui uniies*;, 
mid pliiwued with exquisite ill ; and the whole dls- 
coui'si* proceeds in u style of inoasured and »'!cg:mi 
simplicity. . Though the restnuches were conducted 
hy a process of strict analysis, the gompoi.itiou of tht^ 
ivork Ibtclf is cast into the synthetical or diducric 
form, after the maimw Ibll6wed in the elenuntHry 
traalwea of tbo ancient matbematicians. Rut wiiii 
aU its heiiuty itod, UudispuU^d (^voclleiu*^', it inuBt 
confessed thint tiib trobtiOe of optics is not exempt 
from finite and even inatiuial ctroi-s. We slumhl 
l^tray tho iuterosts of science, if we ever yielded im- 
plicit cosfidonce even to the hi e best, master. It is the 
glory, of biewton to have led the way in suldiine di*-- 
covbpy, and to have impressed whatever he toucisi'd 
with the stonip of profound and original gpniu:^. 'I lw* 
pbilosojiber paid the <lebt of huniaft infirmity, by im- 
b^mg'Some tincture of the mystical spipt of tlie 
ailfi taking a slight bias from the eliaractei^ of his stu- 
dies. , Tho difiicuhart of exporuneniing was still in its 
iafuiicy> and inquirers had not nttainod that duli^ 


•.Si 


Korti.h.'c 







V woflfie w&fc .i'b4i tixn’W>6<?jtte w** / J ^ , 

;: tmn«tftriw8 • The Vi^f^ ttiik ^ natutal to g«miite,;;lJmtv of , 

ioifeiJif>vt% Imtii^tv, nfij| oflieft ioitcmaMo iritetinj? to goni&jril jp|in* , 

wfcich m Aul>jojiiOf{| omt^r tlw? modeflt / '^ii iiik «tty;piiitiOtt)ai' detaiJs* Buttbe , 

)i<‘»ita%g title iif on the wijolf,'l>e«n ■^&ii^^! BOflte / 

produtilV^- of real hmn to tite c» 4 «« ‘It^ that systifjitta* " 

the A|p{4iidid examplo ihn$ heW forth to t^jw th#\ ctO^ta^odictioii ^ 

itwbnc^is -of loo^j oxt)erimWt^ and ■df.;:aojio,if^jA, 
reasom'ts. Even in the first boolc V, '^ ^ W iwtdd yet y^sWf'^ith 

of the Capital proposUions, OftBc hawjfd^i^t ^ewpositSito^ 

and imp^ect statementa. The tejpi , AdtnUliitf yhkh Newton 

applied to the inya of U iwf ironi'Mutalogj'' , 

pt\ ; if, eoftvey.^ an inrristinct feoncA|?t 4 o^^ and jeada tO. ‘ tli^t.f-aha aim* t>f inci-. ^ 

innreurate conchiMons,; The dfcretif refractioda ®ine 

v/hirlt the primary ‘ uridpi^o ,arft not afieelute ir A was strictly de- 

pmpoiiies inhmmt in d>ow! nays themwelves, Tint. t1^ 'nO ' refraetwma whnu-ver, 

di^peml on the imituei relatioit stthslating fckstween.v dnjeaa diey nliSblntely ^ pendi to iiK first 

(hetn;Hn(l tW particular diaphanoTi'i niediUm. Witfa-. ditAfstidh, , could coljert «^fi"^l!ie;^atrw!|e rnys, and 
iloi ^Jdlbtri la changed, the rofiactlou of one «et "^p^nice, by their.. nnifl(», p Jet 

rays<^i8>l he Safisly i«ferre<l trorn ,ibat of untrtherr , it^ f’jPAlida of the thtf ^ 

Nay, in ilio passage among certain niedin, those rays; ' «nd,T|^fr^Aioac0f t3i« violet ril^i .itrTlxiflr traueitirom 


or disposliion <>t tlui ^Kirticular epedies ot.i^jjf,,‘|jsh«!e waiting- of tlKwe ejttreme niys. It in ma- 
tin' principle that the refraction of thdieixtrem^^i^ < fliat thd rofm^-Ting indirw coiTespohflinjf, to 
nhvavK pr(*porti<iim'd to tlrat of the ' ‘ this of the violet and red i^aya 'ft’ofit tjie first 

a very false condushm. .'■ / ■ : ■:’* to the lifi^otid fiiedinin, will he rOp^^coli^ by iV''i^', 

Uljcn Xowtoii attmnptt'd to reoh^' pp ^ny» bf . jwt<rmn|t/ ;,'Btn, by hypoihesis, ir: W; i//iV : w, and 
light decomposed i»y the prism, VeAtiMttd|o;i^ Hnaequeirtly 3/ : m: : >/- A' ; so that the ea- 
nigri the fainous irumboi- ,vcrc», Im i^as appai!^ * tremo rayr won!(} ho bijII separated and dispersed 


various cohnnH?d spaces whicJi imi^^ t^o specilfiiid aSdb'^i^^^ and lie had the^^i^i'atiOn to remark, that 
into cKtii other by imlefini^ srajfcdiiti^ ; fiO) ihayttamo' law bftd tjbturned, the ^.proper combi- 

four or five principi^ rolptir^, but ,ibo anbordipAlie '* distinct refimiiiig inmlia wotild have (w- 

divissions are evidently so aa With; ’ 

pflihle of enowioration. The same illus;iiiTotw ! this ^hiV, Ijo would prap(^^^ 

inaticinn, we f*fiti hardly doubt, w'a« J^ttt^yed' 4^ a tolesropej a c^imt^ufid 

passion for analogy, when he imagined, that tlie Ions, '^nai^fing of two W 

pjiinary colours are diatrlbuted (iver the spectrum 
HtUT tlie proportions of tlto , diia, tonic 'scale . of 
tnusic, since those interurndwto lytceA have Wittily 
no precise nnd defiin d lituHs. prisnis of a 

different kiml of plu-ns heen used, the distribution 
of the colomml spivc.*^ w’ould imve hooo inatorittlly 
changed. Ibo fa: t is, that ah Nowtt^'a prisms 


• glgW, t outsid^at%oiiig o- 
ipjftily coilyex^ and thAir inaidol of si- 
milar but greater (\mcavity,' and hav- 
ing the interior space filled wiili pure 
“iter, ail in the figure annexed, lit 



u nde, th<»igh without tljamcpsa^tiort, mid evi- 
dbiitly disfi^red or. inipeifi[H;t, jfer Setermining the 
,l)i‘Lug manutttctuivd ‘ abroad, con'^isted of plate or, t^urriii,twre of •tlH^ two surfiiceH i ** And by this means,’* 

crown glass, f;n*med. by the combination of h<xlfi, ' hefltilrjoms, “ might'udesct^sTbe biVitight 

or the nuTu .al allitthf ’^'*^** ailieious sand. The re- pei^'cUofi, were il nOt for thd differe.nt relVaug^yiity 

fintMi art of LlaKs-malrittg had only ijmi latclv intro- ttfae^oral ewwts of mys;' .Unit, by reason of thia '<)ifi^ 

. 1 . ..1 IV. I 1 'i. m:. . t . .It'’' . » 


fluted into Ibigland, ami that beautiful variety tidied 
crystHl, or fiiiit-gla.sfi, which has so loup ilistin^^uislied 
iliiH coimtry, being protiuwl by the uuimi of h sili* 
fifuis inatet'iid with the oxyd of lead, was thfoi 


rent, r^ngibility, 1 d<? not ibo any other meatta of 
im|^ving telescopes bj^refractiona alone, thtm tlmt 
of KicriHising their h'ngthjj,^ . 

These i-funarks Rppeiir<$ tliiit preclude all attcmptii 


arrely known. 'I’he orighval onprriinenter hatl not to improve the coni^mOriM' refracting tele 
die advantage, thciefore, of Witnessing the varied acope; Brightnesa' and range of' sight wei«e ^adri- 
, rlh-eis occasioned bv diffewnt prisms, which demon- ficod to distinctness, fnateiwi of, enlarging the 

«ti'ate, that the power of refractioa is not Jess o pro- tui'o, recourse was hud to the exjiedfeiit Of increii- 
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Arliromatking tbe lonf^h.of tho ^9eus. . Towce anitfonomicAl 
^ (jUsbOs. ^ obsei’yaliotts, t^jkstiopos, Wiirc ttougl^t of the ,hif<hesl 
inagiiifyiii^( p<>wffsi, and' ^oir ttihcs hiwl by 

r^xtondod to n jiiost tiOorojo^M aild i»i*o«rc- 
, iiifiit J^^r^ the ittitious DijU:Ij iiiaihftmntk'uui, 

Hiivgons. HtJVffoiis, contrived to tsuperwedc th«^ use of these 
■ hi certain cjxses, by a itietliod which required, how- 
< 4 ver, some adtlres^, iMai'y yeais afterwards tJu* re- 
fleeting, or ratlier catadro|>lic, teleseoi>e of Uip C-rtvjjro- 
rian coast rin^ion, was executed with toknibk per- 
focUon* But, a loiTg perUwi pc Imiguof'suix^eded the 
IrriJliiUit ajee of disctweiy. I^Ot a amglc advance was 
made in tJio seieuce of lijjlit ‘^nd colotiBi till thirty 
years after the death of Ilk immortal 

Prumpia had not yet provoked dieeufisioh, and philo* 
Kopbers Bcmned inclined to ic^ud the conclusions in, 
the Trcalmof (>pim tWth fiiknt incurious ac- 
quu scence. 'rids incmorahle fact not only evinces 
the dan| 2 :er of yieldin^^, in mutters of science, hnpUdt 
confidence oven to the Uigk'sl auibority, hut ehuWa, 
amidst all the upparerrt buatio of research, imw voiy 
few oiijii rial experiments, an* made,, and how seldom 
tliese fire u/^ain repealed witli the <luo care and atten- 
tion. , , 

iho iui possibility of cori’ecthi)^ the colours in ob- 
jcct'^j’luHses of teioH^pos was, tlierefore, a jirinqiple 
generally iidoptod ; though Home vague hopes, ground- 
ed chieily on tlie cutiiMtleraiien of (iual causes, wen* 
fcitill at tinm.s entcrlaiiiod^ of removing that defect. 
As the eye consHts of two di.siinrt Immonrs, with a 
horny lens or ciunoa mUnp05*<‘fl, it -was naturally 
imagined, thwl smh u perfect slruciure should he imi- 
iuted itt ihd comiHiaition of glasses. 'Phis inviting 
idea is concisely memioned by Duvul (iregory, fbo 
nr, phew of James, th he* link tract on Dioptrics. It 
has also been stated .that a counny gentlerniwi, Mf 
Hall of C'hewterhall in WoicoHtersljirc, dwcoverrtd, a- 
boiit tint year J7:ii9, the projxn eouiposithm of IceiieH 
by the united sogmeuw of crown and dint glaus^ and 
cHusi*<l a London artint in 1.733 to make a telescope 
uudw his directioiw, which found on trial to au: 
Rvver extremely >vel!. But whatever might be the fact, 
no notbe was taken of it at the lime, nor indeed. till 
very long after, wlu'U ciiciimsUmcoH liad occurred to call 
forth pnlilic attention. 

'I'he \c\\,tojiim)i pi^nciplc ivsw first openly ejected, 
and a discus»i<m excited, which eventually led to a 
most \ aloable ^liscl^very in of>ticfl, by a foj'eign itiathe- 
maticijin of greai. cckhvity ami trani|('tnident taleuta. 

Ealcr Lcon ird I'jder was um of those miH; mortals w'lw> 
arise, at distant intervals, U* shed unfading lustre on 
<«u’ Npocii’s. Kmlow^ed with a penetrating genius and 
profound capacily, he was capahlo of pursuing his ab- 
struse in\r*i?tigations with unremitting ^wdouv and un- 
wearied pcrhovcfancc. To him the modern analysis 
Ktwids chiefly indebted for its prodigiouN exmnsion; 
and hp continued to enrich it iu all its departmentw, 
witli iniMinicrable improvi'inenis and fine illscoveries, 
during tlie wliolc course of a most active, lalmrious, 


UnfortuiUiUdy-^c philospphktjl 
chi^Cto/ Xnof ):iuler did not tu mpfd'la- 

tivp jtJitiitHmct! as a geometm^, ' hn, fh‘,' '-ol 

JLeibnite, ho ha<l imbibed iho Kpecionu , fiat d !..'-ivo 
mofajjbysica of dm Auffit je/d awao/a, and of the neev' - 
Harj' and absolute constitution of the bivs of . 

Ho hence disposed, iu ell custfs^ to prefer iht 
mede of iavesii^Hting d w'iori^ and never appeartnl to 
hold in due esturmtion the bumbler yei only safe road 
to physical BchniC«,'h/ the nicthml of oxpcnmeni- and 
induction. Euler expressed the indices of rc b.u t ion 
by tlie powRiH pf a certain invariahlo root, and fancied 
that the exponcrits of those power's arc propm'tional, i.,ir 
.the several rays in difl’ercut medio. Iniftead (if niuldng. 
ill. slant, the numbers, thmuselves propurtional, Ji.^ New- 
ton hml done, he assisiiied this pi(q)crty LU their loga- 
rithms., In tin? BerVui Mmoirs for 1 if/, fcc inserU d 
a short ]iapcr, in wliicb he deduced frotit hi.s (^j)Ucal 
principle, by a cleiur eriidytical process condin u-d wuh 
ida uMUlEil skill, the composition of a lens formed after 
Cei‘tai^ pruporlions with ghiss and watm-, ideli sltoidd 
teiuovo entirely aU extvaneouR colour.'., wliedier occa- 
sioned by tJto unequal refraction , of i be seicra! raws, oi 
hy spherical aliernitioii ; and in concluding, be re- 
raarked, with high satisfaction, the gonend Ctudiami- 
ty of hpj results with ibo wonderful strinime of liie 

But this paper met with opposition in a quarter 
■where it could have heeti lea^it expt; CU?d, Jidju Ddl* *^>1 ^ ■ 

laad, M'.ho hitd ulterwards tin* honour of roii>pli*iiiig 
one ufithp finest and most valutibk* diseuvcrles in tie* 

Kcienco of optics, was born in I'/OO, in S]Mial l'ie!<bf, 
of Ik-^cn parents, Whom tin*, revoncion of tln‘idict of 
Kantqajmd compelled to take rcluge in Lngbmd, from 
Jtlu; cruel persecution' <jf a bigotted and tyrannical conn, 
hollowing liU failiers occnpulioD, ibai ol a ^iiIv-vv^•a■ 
v^ri’.he married at an early agt* ; mid being iond of 
,Te«4liftg, ho dedicated his h*isnre moaieio'y to llie ac- 
quisition of knowledjjp. By dint oi' solitarj' {i[tplica- 
tiou, ho made somij progress in the leunu'd languages ; 
but l»e .devoted his rnain atumt ion lo tlm ht«uly of 
geometry and algebra, ami the more attractive pan# 
of niixt‘d or pra*.*tical matbematic.,. He twe m- 
stTuciiims in tiieso' branches to bis hon Leier, who, 
though bred to the hereditary profession, soon iaiitnst 
that employment, and conuiicnced the busiin-','. (if opti- 
cian, in ’.vhichbe wh.s aft erwatxls, joined liy bi^ tat lu i . A*- 
bout- this titnc, the voluimii of the Ihr/iff <'on- 

tuiiiing Killer’s [mper, tell into tbo hand;^ of the I'lder 
Dolhmi,' who exaniincd it willi care, and n'jK*:ii''d llie 
cidcuhitioris. His report was comniuidcaled b\ >»;' 

Short to llio Itoyal Soiiwly, in and i nbb.l'ed 

in tbeii* Tnmbai'tions for tbyt year. Dolland, ..s i.iiijit 
well bo expected, could detect no in ibe inves- 

tigation itself, hut strenuously c<>nte^le<I ibe j.i iiiclpb* 
oh wdiich il was built, as difierim; from the one bud 
down by Newton, which In*, held (o la* itrefVairahh'. 

It is, iherefoio/' says he, rather uncouneousiy and 
rertuiuly with little of the pnqi/ielic spin!, “ It is. 


* Tlie fine diaicoverjf of tho a]>paivnt nhorration of tho fixod stars, made by our counli*yi|ian Dr llradlei, in 
1729, cjumot he justly deemed mi 4^xi*«ptKm to thin nilinarU. It belongs more to astronomy than to optics, and 
is indeed merely tl»© result, however important, of Uie progressive motion of light, tletected imur sixty yeais be- 
fore by thp Daui.sh phihisophcr Koemcr, combiued with the rcvolutioa of the earth in her orbit. 
yOL. I. I'AAX ® 
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^ la tbm^fsxpQrimnt^i Mougk the mean rfly 
pur»ue<i>tije ,6aiao .Miidpviiiiijfiif<?o,« tne ex^eme raya ^ <jMw«w.^ 
wJucb enter j)amllel withitjte)9aer§^ fraw^j^ecbinjitomMl 
priani* eprcad^g out yn boMr^ \ ■ 

land. yiGxt tvieif bo to adapt the opposS^ rejTrsuitions, tm 
to deBti'oy all extraneonH colour. This effect ho found 


I'xtrorne cases iocompafiblo with the, phenoiufoa, 
ahd thoreforo ouf^hl nut to be received aa im uttdouht- 
od law of nalui'c. Tims |rt*eased on all feddesj Dol* . 
land at length bad recoutae to that appeal, wbidt 
shoMbi have been made Irom b%inniiig,9-^ tW 
ii‘Hi of actual ex])t'rini«nt. flo eoUBtruvt^i a holloW^ 
ived^^e M'ltb two plates of glass, ground ^mrallel, in 
winch he laid inverted a comioon glHcnt priBW, and fill- 
ed up the Bi»ace with clear water,. aa in the annexed, 

fiirurc, ' .A. 



.yt>irt»tiVt]u4refor^^|{miwivhat strango tJtat any .h(idy npw ft*<i'jyfl 
.sliould gtt^pt to dp that which $o hag ago baa been 
deiiio^Mted impossthle." . 'Jhe great Euler replied 
with becoming tompeiv Inti, persisted in iHuintainiug 
thai his optical principlo wa^ a true and mfcessary law 
^ of nature, though he fratdtly'tjoiifoased that he had not 
Ikwu able to i^iiuce it yet to practice. 'J’he dispute 
now hiigiiu to provoke attontiun on the Contin^i ^ trf» take piaco,>shea the anglo o the wedge h;ad been 
I « 1 7r4, K 1 mgenstiema, an eminent Swedish ge»>in4W, further lupreased, till the refractung p(» wor of tpe water 
demonstrated that the Newtonian principle is in some w^as tb'wt of the gbisa in the ratio of, five to four. Hi* 

comdtiaiyo experizm^ntuttvare mode in 1757, and he lost 
HO tiitpe m a^^plying theiif result^ to the improvement ; 
of .the ol^eet glofifl^t telescope^ fallowing the )»m- 
portion jiiat a^cprtiunbd, lie ^njolneda very deep con- 
vex lens ef watei^.with a cotic|vtvone of glass. J In this, 
way, he succeeded in renipvlp^the colours occasioned 
by tho unequal of light; but the images 

formed iii the foH of ftb telesephes so ^structetl, , 
i^|i wonted the distinctness whidi uiiglit have been 
The defect now proceeded, it w^as evident, 
merely from stdicrrcol aberration ; for tho excess of' 
j^fraethm in the compound Jens being very smuU, 
the surfin^es were necessarily fonned to a deep curva- 
ture. 

, But this partial success! ' only itimulatod the inge- 
nious artist to make fortbor trials. Having proved 
that 'the separation of the exti^m rays, or what has 
bedt since t;enned the dif^iersH^ ptriver^ is not pro* 
poi'tioned to the mean refraction, in tlie case of glass 
and water ; lie inight fau'ly presume, that like discre- 
paheies must exist among other dlnphumms substan- 
ces, and oven among tbe different kinds of' glass itself, 
II(‘ now continued to enlarge' tJw angle pf the The charm of uniformity being ouco di$pclled,Jie wa^ 
till the refraction prtiduce^l by th|i»jwat<^r eiw'oumgcd to proci*(»d, wiib the.coijfitleHthopo of ul- 
came to counterbalance exactly the c^ppwitd 'Wmc- thiiately adiieving his purpose, lint rescaicches, 
lion of tbc glass, which must , obfek), wljene^f «n however, wore postponed for some tinie hy the pres* 
ohjj-etirf seen through tlie compoulKi pnsia, inithdut we of business*. But, on tesummg tlie inquiry, he 
change of direction in its true pli»c«,.. . found the English crown glass and the foreign yellow 

TO ivbat he bo firmly oxpecte^ the exturtii^^ ur atiaw-coloured, commouly gulled the Venice glass, 

appeared glaringly bordered fwith colom^ ; to disperse tbrj extreme rays i^moBt alike, while 

!x,s sniuh iodised as if they bad been vkwi^ ^hirourfi - the crysUil, or wliito ^pt-glass gave a much greatvT 
a glass prism with oh angle, of tlnrty dej^eesl Jt , id disperaioJi. H)» tills quarter, therefore, 

was therefore quite decisive, that Newton had noi’ he centered his attention. A wedgp of crown, anti 
pcrferined his experiment with scrupulous aCt/Uiracy, BUOtherof Hint-glass, were grtmud, liliJbey refract- 

^ ' ' ’ " ' — i.— 1 — -ii_- aj ed^ufthy^ wliicb took place wbqn their angle** wore 

respectivijy 2!) tuid 85 degree^, ,nr the imlicos of 
refraetiofr^ wore nearly as S2 foVl9; but on being 
joined in an invorted position/' they produced, with- 
out cbonging the geiteral dirfction of tJaj pencil, a 
very different diveigenco of the compound rays of 
light, lie now revereed the experiment, and formed 
wedges of crown ami 
tliiit-glass to such 
angles, as wight de- 
8*iH)y all iwcgulttri- 
ty 01 colour, by tlieir 
opposite (lispet'Bions. 
when . this condi- 
lioH was obtained, 
the refractive pow- 
ers. of those wedges 
of crown and flint- 

glass were neai'ly in the ratio of three to two, find cofi- 
lequeotly the siuea of half their, onglee^ or the augloB 


iiml htul trusted lather too hastily to mere analogi- 
cal in fen’ nee. But to 
remove every sbmiow of 
doubi, truiii the subjet^t, 

M r Dolland, tindiiig (bat 
large angles were incon- 
veiiient for observation, 
ground a prism t<i (be 
very acute augfe of inuo 
df^recB, mid a<ljuKied,by 
» urelul trials, a wedge of 
water to the same pro- 
vide nie»'‘iue of rcfrftC* 
l ion , t'oml>inii)gtheof>- 
posite refractions as bo- 
tore, he bt licld, on look- 
ing iliMnigh the appara- 
ins (as here represented) 
lUv various obje.i.ts in their 
*cal pohitioii, but distinctly marked with tlie prismatic 
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lifcewe par^iJileljf but ’^ thom, defliicwl : ittually 
from their mn46»;\ ' '■' 

;■ The a}ipem;a^ still 

more coti^»|iicudtls, by rejieatifig the 

. combidfttio^'of the tvetlgoB^ as m 

: the 3gut^bere a(ljoin^.(]^ It Wli) ner>*‘ 

' cei^fcd that tim jap Which' 

enter at equal fltstiUices bn '^tn 
the common junrtibn, must ni^Vl|lwe6i' 
iU the same the 8^is, f(iu<;lii 

ai‘c« die chords HtifUbet propjartibnal 

. to tlie arcs thembblvieii/ Th^is 
ttient imleed, With the prouicling wedge 
of ci-ovvo-glasDi in 

iually the compositibu of ab j^^ct^igiftssj; 
formed (^ ' ^wo dii^jirt And bji|jOstng‘ 
leiiftRs, which would produce a similar 
olF(*ct, It WB8 only rpfpih’Of) tt> apply 
a eemi-conrex leu 3 of CTOWfl^glJWa ho* 
fore a scmi-com:avc ono /bf Sint-glaBS, 

«ueh that the curvature of the former 
he to that of the , latter nearly 7 to 
4: hut With some n^dificfltlons in this ratiO) ae> 
cording to the pec0jrf^ualitios of the 
glass. [The tiguro' iiSfiibxed repi‘esent»' 
thi? combinaTlou,] R^.the aepti*, of 
.the lenses mi^lit bo dhuinished, by 
giving them curvature op both sides. 

Thus, if a (louhle convex of crown- 
glass wCtp’, stihstilu ted, of din same 
[loweri, aSSjl ^ ‘ioh^equeady with tndy 
ijttlf'thn cqmtWe ou each side; the 
lens of dtnt'glaiiis adapted t<) it ha*, 

’^ing, llierefore, their common Ruiface 
of an i^pml connivtty, /Would need, in 
order lo prodiuv* the fo^’mer quantity 
of refi'action, a>id cotisbquendy to umintaln fte ha» 
Jauce of <ippohite dispeMbiiiii a coucA- 
vity eight timiw h?^ tnan on tho 
other surface* ttr, if a ddmila^ijjjlicave 
of flint -glaSs, wntU half its fiM deptli, 
were used,* the front convexity of the 
lens of cr<Mvn-gks» would be five* 
seveuths of die . foynuer curvature, as 
here Vfpresonted. Tlie surface where 
the two lenaes are ^fiihcd may heuce 
have iJs curvatun.* changed at pleasure, 
hut every alteration of must Oi'ca- 
sion corrcMpoUding changes in the exte- 
rior sTjrfacf*». , ' , s. 

In nil ihese, cases, tho roFractimi of the convex 
pie<;es being redriced to one-third by The contrary re- 
fraction of the concave pfece, thb f&cUil diwtauce of 
the (wupotmd, glass must he ti^iplo of that \vhich it 
wou)J!have lied singly. But a moat imporftmt ad- 
tUniage roi^ults from' the facility of viirying the adop- 
tation of iboleiutes; for, by rightly proportioning the 
conspiriiig uml' counteracting ‘turvatuz*oe, it was pos- 
Mihle to w'move fdmost etjtiroly the errors arising fram 
sphorical ahm'rattoni 'Tbis .didicate problem, Mr Dol- 
Jand was the bettor pnjpfcirod to encounter, aa he liad 
already, in 17fr3,' linprovod tho telesr^opc mateiiaHy, 
by introducing no feWer than six eye-glasses, dis- 




po9^4 nt' pimper distanc^iSi ‘fd :dlv^^ 

T h^ «^'daht9i iisHf, umi the Tsxeoutiou, of the corK* CWn^^tee. 

peculiw, dilh<piit%^ but the^^’^V 
. iiigrmuity bnil toilfiome cxertioha of wnx* 

at jeiigtn, 1738, rewarded with “cOoi|doto 
cess* l^qtwitlurti^ding,'’ says bo, in ctuwrlmling 
Iii$ pauefr, AO many difbculries a« 1 have emimera^ 
ted, f }»scv?i$ nfrec aumeixta*? trials, and a resolute 
jierseverancei' brought tho hmttor at last to smdi ah 
issue, that I can cqqsfriiCt refracting telcsropps, with 
sUefe ap.ettiiroa ai^iji 'magnifying powers, umlcv limir - 
ed lengdi^, as^ iti^cbe opinion of the best and unde- 
niable Jiulges, who have experienced them, fur ox- 
caCd any thiii^ that Jifts hiujit produced, as represent- 
ing objects wwi great distinctness, and in their true 
colours.*' * 

The ftoyal Society voted to Mr Dolland, fpr his va- 
hiablo discovery, tho honour of tho Cophy mednl. To 
ibis hew construction of the teJeswipe, Ih‘ Bevis giM’o 
^ tlm nahre of (from <!*, priv/ff. and 

CofoMC,) wliicih Was soon Univeri»filly adopted, ami is 
still rctiliued* The inventor took out a jmteni, but 
<lid not live to i^ap tho fruits of his ingeulous lalumiH. 

He diotl in the yt^r 1701, leaving the prosecution of 
the business 4(1 his son nml associate, Peter Dob Pcui 
land ; w'ho rculizml a very largo fortune, by ilie ex- 
chisive manq^'tucc, for many years, of achromatic 
glasses, hjSs secured lo him !>y the itjv-idious and di«- 
pute^ monopoly, than hy superior 

skill, ajpeiieik^S and sedulous eUenlion. In 17Go, 
the yhu%br Bollaud mcnle aimthcr, and final im* 

; proveihhht, io whihh, Jus fitihcr had he* 
fpro advanced spm«>, kep«. To correct 
/‘fhbr# ^®Chial(y the spherical aben atimi, 
ho formed , thA: i>bjofst^a8s of three in- 
Steatlof two lenses, 'fry dividing the con- 
piece j pr^he inclosed a concave lens 
of flint-glass between two convex lenses 
of ,croyi:g,"glm5s, a« reuresenred in 

. thh/fr^ure hcie^apiioX^^ Ho shewed a 
r . teSjfeAcopb this improv^l construction, 

.i liaVihg a fecal Ictigth iWe feet and a 
with an aperture of tbrcu mches 

tu the Celebrated Air M"iS 
' Shoit,' who: it with a magnifrdng f 

{mwer of on$ : hundred and fifty iimes; f | 
and who, RUperior to the jealousy of H- 
valship, ami disposed to pafroriisre rising merit, mufit 
warmly recommended it, and declured that he found 
the image distinct, bright, and fre<* fr'oin co- 
lours.*' 

■ VVfint were the curvatures of those distinct com- 
pouent lenses, Dollaiul has not mentioned, and per- 
haps he rather wshed to conceal tlnun. Tlie Bnke 
de ChaulmjH was emibleth however. Ijy nn‘uiis (^f a 
sort of luitTometor, to ascei^tain the radii of the 
several aurfacej*, tii the case of om* object-glass of 
the best eompositmn. He found these radii, beg'm- 
iiing with the front lens, to be. uspectivolv 31 1 J, 382 ; 

214, 294 ; 294, and 322A-, in ITench lines, odiicli 
correspond, in Kngllsh ini'hes, to 32,4, 4(1.8 ; 22,2, 

30.6 ; 30.0, and SliJu If fhe.se loeiiHuros were cor- 
rect, however, it would follow, that tlie middle lens 
of frint-glass was wot perfectly adapted to the cun^a-' 
ture of tho lens of crown-glass placed iiiimediat(jly 
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,ft>ro ISimiliU' aijjwf'ti«un‘inon|i^ Jhiv« been re- fcenuti . artist to gi-opc 

. f>eHUl4 fay otberS} but tbti reauita rirfm; eonsidmidy, . davi<^tt8 way, xvithout olTering to guide fbeu’ ;ftfforta \ ' 
aiulfto jj^eriei-ul wMieiusion can bo satfely drawn. There by the lights of arieiice. ' On the continent, the ge'o- 
iH 'iio doubt, that the artist varied bis pnietico, tMj»* naOtOrs of first order wei^e all ea^r to attempt the 


cdr()ing lo the imtwro of the gbisa Avliicb luj vms obli* 
iged to use. I'bo more milmary 
, pn)portious fot the - curvaturoH of 
the eomjMJUftnt lenses would 1 k> 
reprtHmiitwf by a tiuucaied pHsm, 
lbnjif*d with a d<nibk* duster of 
t^ef^go^l,' the oiit4'r ones having 
anfdes of 5:i', nnd 1 T' :i7', 
and eonsisling of crown glisa, 
an<i the inner one made of tlin1> 
gla^s, with an inverted anglo' of 
3'. l*hes(> two wedges of 
ri'owjt-udasM would produce the 
.stone rel’ruetion, it might be 
•^hoivrj, JH a Hiogb* one having au 
jiiivi(‘ of dO' i) V, Avlicreforo this 
!vfraetioii will bo diminished by 
the opposite influence of tlio 
wedgii of flinl-glasH, in tlie ratio of dO to IG, <>r re- 
duretl Aty neaiply one-third. 

Thus waa udiievcd inn* fully caiTjbd into prac’tica! 
ojemition, the finest nnd ino.st, iif^portant...dcteetion 
nnidi* in optics since the gre:>t discoK^i^ry of the tin- 
eijual relVaciIof) of tlio several i-aysj of light- It was 
dr.-wn forth by a long Keries of trials, dirtected with 
jiidgnieut nnd iugennity, but certainly very Uttl^ aid- 
ed l)y the poweis of calculation. Sutdi a Ajoiy ten- 
tative procedure was perhaps tlie bcftt auitod, hoW- 
es er, to the habits 4»f au ftrtisd;, and it hod, at least ' 
ll!<* nd\auti!g(^ of l<n>ving no doulrt or hosUatwto he- 
hi!«d ii. On ibis octg»siorL w« catmot help ()eiiig 

wJk 



solution of probleiiis at on(‘e so ciirioos and impertant.- 
For several yenrs subsequent to 1758, the Imnsac- 
libna of the foreign iicadcniic^ w<»re fdlt'd with loe- 
nroini'on <Munhinati6u of aclipunatu'. lenses, dis- . 
playing the wiwmrcos and 'tefiiK'monts of the n>od<*rTi 
finalyw, by Euler, ciairaiili, and D’ Alembert, — by 
lla?iComlv, Khiutoiistie^na, Ka^stuer, and lleimort. ' 
On fhw* as m other orw^a^irms, however* Ave luivo to 
regret the tvafit of close union between aviisls nrul 
men of sHenco. ^ 'f hose profound investigations art' , 
generally t(i^ .speculative for aiiy leul u^e ; they often 
involve imparfoct or in accurate data : and the rcc'ulta 
appear wrapped In si^uctj. fomprobensiro and intricate 
formulas as to d«ter the arti^l frpin j^ndeavouring to 
. redheo them into practice. Wo should hiive tlionght. 

■it pit>fei*ttl>)o, on the wdiolo, not to load the scjlutiou 
of the main problem tvitli minute eondition.s, Isui to 
"^nim at n few general mles, which could aft( r'v;ir(U 
he nuoiified in tJieir iipplic^ation m cor'diUg. to cln'inn- 
'HtaitCes. All this itavij. bec'U 'aec{nnj>li.'.)ie{l, 

ivithout setucely travelling bcyxmd the Ilmlta of ele- 
meiitm'v geometn'. \ 

EuWr and his ndhertuils at Berlin were wliU not din- l\ 
posed to a.b#mVlon his favourho optical hypothesis. U 
was even pretendeil that l)<dla»td must liave owed his 
success to u nice correction of splierical ahe nation, 
rtnd not, to 'any reelly superior (ii‘q;e?vi\e jtovver he- ' 
longing tq. the lli/ir^'ilre.s. But- the philofi%lier after- 
wards yielded to t^e forct* of reason nnd tCHtiuioiu ; 
autl collt‘cting bis varioii.s optical |,»aports, he j.nhli>b- 
ed, in tJie sucec.-sivo years J7Gy, ;I770, tmd 1771, a 


timdv nitb (i remark, that most, of thOsO who have, {.conqdcte (uj i5i(rptrics, omipying ihu'c rpnirto 

•ver di-MTJipiislied themselves iw „pbil(h»ophkal IvolinneH, which contain u stove of iu'^enbu.s nnd ele- 


ev 

int‘ by liicir original improvcMtiftttts, were ooklom 
rci.nilm’ly hreii to the profeswoo* Both the Pqli^ds, 
we bare seen, began life with plyiilj^ 'Rt tile. iSjimf 
Sijort bad a lil^eral educatioiv being desig^'^for the 
Scot tie'll churcii, but, iuduWing a taste for |«'acti* 
cal o|)ti»’s, i»e afterwards fouowqd it as a trade, in 
uliicli he rose to pre-eniiitencn ; KaiRsden, wlioHe in- 
gmniii V and evquisite skill were quite unrivallod, was 
at hr a, w<’ believe, a clothier in yorkshire; Tas»ie, 
wlio le' ived or created among us the idee art of cast* 
iiig c, 'MIS, \;{i^ oriirinally a sloue-imihon at Glasgow ; 
end Watt, v bo, liy liis vcm/ happy appHeations of 
UK fl:Ki))e«, ami w vfLst iujprovcments Oil the steain- 
engim*. iiiV'. nifire ' , '(my otJuT individual perhaps, 
coutribiUed to tlu- ( jit iiiivumal advonCenient, was 
entlv mi iu>rv-turri le thiit «ftme city, OTid can stHI 
jiiel pb’.'i Mire, in b' eelmiug years, with tlie amuae- 
iKt'Mi of the h'tl};.. V\'e might etwily enlarge this ca- 
ide ; but enough lain t>n sjud to prove the just- 
t!i olvsemtum, and it siigtrcsts retlertiims 
t luvotnable lo fixed and sy’^iemaiic plans 

^ni.ni, 

theory of ;k bromatic telescope'^ eiuhraced in 
;d! ih c.\'(eiit,, »f'uf*d a field of ahst* use nnd difiicult 
:)iv<siigiUion. r.ut the English imuhematiciaus at 

i ul pei'jod, ni;; b 1 hoy ..might tqqa'iir to he e.«pc- 

il! inviled to the disnissioii, very geiieinlly ne- 
l so line p:i opportmdty for the exeivEn of their 


D’Akio- 

1)4:11. 


e i!j( It 
of' edt 
f 'i'bi 


gont disquiijjtiont?. 

, , The memoir which Clairgut t-ver wrot)‘, related ( jpiraut, 
,t0 achromatic ghisRov. D’Alembert pro?>^'cuf4'<l the 
subject with dilS'ii'tice etnd ' aidour ^ and the volumcM 
hh pnidishiol Ivetween tin* 

years 1781 and I 7()7, contain some eiaborate <llep- 
,tncftl ihvestigatior,.'. Among other conclusions winch 
ilie deduced from bis multipliodiireseai’ches, be pi 
sed a new cojnpo.siiiun for the 'object ghtss (.f n le- ' 

Jescqpe, to ’‘consist of lluve Inn^jCs, tlie onto osi one 
beings meuisstus *d' crown -glass, or bavint^ » convex 
and a eon t^av e luce, then u meniscu.s of llmt-oIusN 
in the, middk, arm a^lapted to this, on tbe insidi', a 
'ii4rtible ronn'S of crown gbwH. Of all the c'ontioentul 
works, bowevd-, wbic Ji treat of luhroniatic comhina 
tioos, the tracts of lio.seovich, who possiessad a viTy IJ^wcotich. 
fine taste for gomuelry, may he held Tis the simph'st 
and d<‘j We cannot Indp noticing, by the nay, 
a nirioini theorem of his concerning the form and Jir- 
rangemont of eye-glasses, which would ho fi'f'e from 
irregular colours It is, that the correction mil he 
produced h\ means of two hms'es of the same kiinl of 
glass, if separati d fiom' each other by au interval, 
equal to half th« sum of; their fi>cal distsmreg. This 
principle furnishes a very simpfq const ruction for the 
common aslronomkal telt^wopdi" through whii'h tlie 
ohjiHJfH are se«‘iv inverted. In the annexed figure, 
the object-glass, as usual, is achromatic, being com* 
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Affjromaticp(ys(,j of two con rex/ 

GlnhUO^V. ' ' 


of cro'wi»-g:lH(re, with a 



concare otie of fUtiut bet\vt*ort tlwm,; but the 

eyc-glH>»i/Ci»of^iHts of two ilifitiuct'tefles of erowu-glu»s, 
,1x>tli of tlifio C0UV4JX, au4’#<*fitJy^sW ha^ 

. ring ovory (litiiettwau tripli ibthov^ afitl.tljeir 

mutual iUstance double tlio fp^an^^h^ smajler. 

^^uj>l^o^iug, however, that (wrcawioT^a by 

nplu'riral alK'rpatwn were <*oii^lett4y lfei|iort>(J> the 
jM'int’ipUj of ac‘hroft>aiic oouilSuatimi ia yet for from 

, boing so porfoi't hw it has often bemi rej^ireatmted. 

Altlioui'li tlie op])0iike dl^*ftiSioJtn of tho flmt ami of 
the crowu-glawn »ho«Wj wtng together tho ojttreme 
niy^’, \v(s «a' not, Ipoiii' thiH eoinriubncp, warranted to 
infer, that the several internfwwliate rays would Uko- 
wise 1)0 mTurntoly blL-ndecj. In fact, ,r wedge of 
fiim. glfiKs not only yenaraU'?* all the -rays much more 
tlniu a siniijar one of crown-glaws, but diviclcs the 
eolonn^d Kpat'eH , ufi(‘r diftei'ent, proportions. While 
tin* roinfj'ined Imea formed of those, two kinds of 
giv<‘ ftti mmge/eiitiroly free from the red ami 
riolet bordft'H, ihcv ^miiy still imrodueo seeoudaty 
yli}id(i.i of green tn* ydimw, suftieient to caoso a certain 
degree of indisiitujlness, Tiie mode of correcting 
ibis .tlefeet would be, to prbfiuce u counterbalance of 
colours, by e<n»j<)iiiiiig several ujediu (‘lulued with dif- 
fonuit ndi active imd dispersive powers. To ibe^ 
qualities, erown-elass itself admits of soim variation, 
owing to the un . 'ure of saline mgTedien*but flint- 
glass diflbrjj widely with rt*gard to its (iptical pro|K<r“ 
ties, owjt)g cfiielly to the divcrsilitai pftqxwtimi of 
luiuiic.iJL or oxyd of lead wbii li esUers into its «om- 
posiiiou, ami partly to the varuible admixto'-o of 
mangauesc* eoiployful to (Uscljarge tli« yellow tint 
occaMifiord by Uu? lead, MriTufest advaumges, timre- 
fore, woubl result from a choice combmation of throe 
or iHore varifties of glasfl, slaco.bptli the primary and 
ibe ficcimdary devijui<m8 of eoi^tfr ivould bo corruet- 
fr'd. Wiibout pnjiemlingio any theoretlctil perfootion, 
every thing really wanfed in practice would bo .titua 
tUVained, A series of nice experiments on the opti- 
cal rclatiou.s oi idasJi could 'not fail, bjr their rosulu, to 
reward the nssblwify of the ingenious ■ aitist,, lie 
wotiM trace and detorhujm the separata influence ex- 
erted on ilw* n'litielive a.nd dis]jeryivo powers by soda 
in tlie ej'owii'glass, und by minium mid mangaruMSie in 
tlie flint-glusH, It is higlil) probable, that with per- 
severuuce b« might discover u vitreous composition 
In^tter adtJ|»t4al than any yet known for achromaiic 
']mrp(i«es. . It is very generally Itelioved, that iJie 
acluomairn tebscoites, npw mnnuftietMted in London, 
are m»t of I be same oxrelhmcu vvith those first made 
by liefer l}oiland, I’liis declotwiou of (iuch a beauti- 
ful, ait Ims ficqueiitiy Iwen inipnted to ibe bain^fid 
operat ion of a severe and oppressive system of excise. 
VVlieilur ilie new mo<le, of Cnarging the duty on ghws 
Mt jfhe iinnealing urcli ht^ produced any beiMificriai ef- 
fects, we me still, tip joarp, 

Oi U.DIair, An extensive and iiigouious set of experitxiputs , on 
the dispoifive powers of difleront liquids wo« under- 
taken, about the year 1787, and lEuecessfuUy prose- 
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for eomp time hy Dr liob<Tt15)n^^^«hfumat/c 

for irbowi: tliSefe hml bpeh ;.mjahtly cwted, 
i^'yni natii»mig<?, the choir of prldiiCid, .iwtronouiy 
the university of l^tlinburgh, one of very lew 
professorships in that distinguished stoitiiinaiy, .wbit li 
liRH been soflbt'cd to inefliebrnt 4nd pnoiely 

nominal. ;jO!f . these experiinontfi n judicibuH nccoimi 
Avaa in ‘communicated by tlair aiitltor to the 
Iloyal iSocfety of Btiinhurgh', in u ptiper dtawh up 
tVith evident nbility>/}iut rather too diiruse, und iin- 
tiocnssOi'ily ® 

brass p^tsm peifdrnfcd with a liob‘, which he filled 
T-vitJi a tW drops of tho liquid to ,lm examined; and 
[Confined eatd) <m<i,by>-a plate of glass with parallel sur^ 
fa<*e8, lie then applied, inverted to the pricin in suc- 
cession, a number of glass wedges w liki he Inid ]»ro- 
\iided of different angles, and oljserverl w^hen the bars 
of the window, seen through this compound 
ajlpoarod colotirlcss; the anglo of the wetlrM' uow^ ex- 
|tritssod the relative dispersive powe.r of ihe liquid, 
rhis wnynf fX}»eriineiitlng was snilieiently Himplc, 
but a more accurate and expedithius method might 
have easily been devised. Lor histann*, if the prisruj 
furnished with k graduated »reh, bad remained fixed, 
and a single glass ivedge made to turn upon it, and 
present suceewive inclinations to tho observer; the 
refracting angle at which thfe inegular colours wore 
united, efiuld be deduced by an easy cahidation. 

Dr Bkir^iiiuiid by his trials, that muiiarie achl, in 
all itft '|2pmbinations, but purtieubirly witli antimony 
and lOolwy, shows a very, great disperHivi'. pow'er. 
Thoeakeotitil wla, stood tho next with regard io rliai 
property, tliough difeving considerably among ilicm- 
.\Re!v€^i*'. lu Dr Bloir^ first attempt to improve ilie 
ECliroiPatib toleacopoi he eonjoiued tivo compound 
lenses, tlio one formed with ji douhh! concuvo of 
, crowm-glass, and a semi-convex of ooseniia) ml, nufl 
the other composed of a doublo con\u\ filled witli 
oigi 8 eiitii|j| oUf of great ^persivo poivor, mid »>f a semi- 
coadiavo, likewise conttiining essentud oil, but less 
apt for tihipersion. This very i^outplox arrangement 
seent«<|> hoAvever, to proiluce the dcoired » ffe<‘i, not 
diiJy dwcharging fioia the image the extreme fringes 
of red knd violet, but excluding alsi) tiic inlermedho.’ ’ 
shades of green or yellow, A simpler coiikhiiiiition 
waets , afterwards used, reipiivlng merely one liquid, 
composed of muriutic aehl joined with antimony. <»r 
the triple salt of that acid united in certain pnqior- 
lions to ammonia oitd mercury. 'I'lils liquid being 
HCCuraRdy prepared, was incloKed be- 
tween two thin glites slicllb to form a 
double convex leuM ; on tho front was ap- 
plied a Kcmiconvex of crown-ghiKH, and 
a meniscus of the same material In liimh 
the whole being secured by a glass ring. 

An objeet-glasH so constructi‘d sremi d 
to perform its office with great perfec- ^ 
tion, effectually correctiug belli ilio pri- ^ 
mary fend the liecoudaiy fidini\iu?e of co- | 
lours. This kiiul of l ye-gla'^f^' Ih’ Hhur ^ 
proposed t.o denominfite opiumifiv (fi'om 0 
privaU and to ar or wfindcr)^ mid 

li« obtHined a patent for liie invention. 

The late (ieorge Adams, optician in Fleet 

Street, was entrusted with the fabrication and sale 



.‘38 achiiomaxic%i^.a§ses. 

Acfyomatlcof the th|i« ^-jotwtnicted. S(^rae of Aem fcjirl^Wtiori Iti' 'hilto: tioen accuse*?,: aiiii, 

Ciljiwest f>tit> whotbop, ^ witboift roasori, 

pai'Vif the traHesijajjj, i^^ib^' ^ccasioimny a 'prmUj^tm f for 
..laun. oi;,|pStai i^efect temj»cv in tbe mtotitoc, these m- iw^^tbeses. W <if; Engtiwh;' 

vv,* never ttequiret^ ihuoh ciiriilutlon. It wok , In-eiich, and lialiwv^ jue<?icM 'which worn 

' that the KqUul by lost its transparent,^ paUwhetl^,^ the most part* previously to his, ; re- 

.fey, fmleeU wo that there is no yomlmmtipit ; movaj to ^liwf, ua\ following; worts have nppeored 

iirw|jU*.h;li(pihla are concerned, which em he under ttW ni^tp^ Tn^r^f (hmriieii^^ 

ftnflficiontly pemument for optical purposes. Xt k^enits Bv4,' AntUpkiatbint 

hariily possible tt) preclude absointely the irnpivswiou Uht^ . 39^ dk, Krcmh- 

of the ojj^lernarair ; the ' Ihpiiil must, therefore^ -haVo h^Upt d6r/''G^^hmf Tha Lije 'tff 

a tendency both to evaporate .and to cryHtall&ft ; and JoT^^ C(intud Oir^ian, 178J.— 

in th^ coiHse of time, it wiirprotay, by ite ictivityi PafMitm ' Anth/m : 

coiTode the surfaces of the glass. ^ 8fextl Placiti dfc ca’ Ani~ 

I rcnchacb- Huj manufaeturo of achromatic tclescopda in t«g^ rmUlus') IiUtdi ApiileJ de Medicdffmth .es^ Ifcrhkj 
land fjunisJiod, for a long period, n very protilablo mn ‘ Noil% ‘8yo. 'JHT. jP. Gmtbii Instilu* 

^ article of exportation. EVeu after . the introdu&oti ctwtt AddU0iieutk^ J* 

of those instruments wiia prohibited by Hcveral fp-^ (X G Ai^ ^ HmUaik 

reig?^ goN'eininents, the ohject-glassea themselm, in 1 ikiy \o%\Bivdii 
fi more compeu<Hous form, wet» 8jriuggle,d abrcuwl 
to a large amount. In fact, no Aink-gWs of a good 
quality was then inmle on the A very 

material alteration, howevenr, in that tespcct, has ro^ 

ctmtlv taken idace, al b‘a.s‘, in Ftunce. ; whore tho HtUor^'in Modioinm p^rtimiHa, .8vo» 1797. 

. % . * . . . ... * . I t iA-'v^ ... ..... .•?/..._ .j/..'^ 

HtunuUis 


itLckcrinAOh 

Aco!»ti(< 


w4..Svo. 1 790^-r^. Itinbyrm Medk hm^ 

8vdV 1792. — 9. tmtitidimm Thropite Getiera/is^ 
2* totttr 8vo. 1798-95.^10. ffftnd^iut^h d^r Kriey* 
$amvp^'kiwdei 2 tom. 8vo. ''I795.rr-ll. OpHsx^uUi 



many < , , , 

most of the mecijanicfd arts, have so' visibljf su|q)lied 
the HCJUitiness of capital. The Fnmcit noV construct 
acbroniutic telescopes, equal, if not supoiior to ‘ any . .. 

that fee made in Fiiglaud. Dollaml fortufiriy had on withor, Ww. born at Medina del Cainpo, about tho^ 
settled at l\uU for vending' liw gloats Vhut, yenjr 1589* 1571^ he went to Peru 4W a ProviO- 

.1 » r .1 .-.t i-.!!! A ‘ ‘.ij ‘ j. 2 ..t A.. 


^hrtzo md.Ki'anhe ittHUnimU 8vo. IBliO. (e.) 
ACOjSTA, (Jnsitrit p’,) a Velehraiod Spanisli 


during ilie gleam of peace which followed ciid of lth|j|^}»Mits, having eritmvd into that society in 

of the allied sovereigns, it was ifottnd tli^t tfiis'ps:Ui- his fouitWth jxar. After a resi 'mee in;« Ahuorica 
hlUluumit (! 0 uld no longer be rosufftod with Au^-prjp^ . of seventeen years, he returned to iiis native country, 
speet of julvarifagc. ' ' and hecaino in succession visitor for life order of 

For the mntl*emafical invesTigations Tolativo to Arragon ahj Andalusia, superior of Valladolid,' and 
ligure of lenses, ami to spherical yheiraiioii,^, sOo.llio , jcjctor of Salamanca; in which city ho died in hch- 
art ii'Ies C at< >utr k and D/orTJtics iu this ivary IhOO. 

meut. (o.) ' : , / About ten years before Ifis death, he puhlished at 

ACIKKKM ANN, (Joh^ CuniSTiAK V Savilks in ime volunrn quas*jo;Jjfe valnalde work, eu- 

a v('i \’ h'arned physician; and professor of liQ^diinite, / .titled, J/istoAn Niitv,7pi m fay Indian. The 
was itorn at ZuulVnrodo ii» npp<^r Saxony; in the two first books of tvore written duriug hia. 

year Having acquired the riidimeiita of life -i^esiddrice in I Vni, arul were publfehed separately ufJer 


nuMlical education under the tuition oS his father^,, 
who was also a jdiysiciaii, he. pnx^iu'fhjd, to Jena and 
10 (lottingen, and studied under Bahlinger and Ileyne, 
On quilling tlm latter university, he established him^f 

... iL‘ : '.i: * c** 


hfertlliirp to< Spain, in thi^ Latin laligungc, wuth this 
title : Zfe Niitum Novi Grids, lilni dm* He after- 
wartfe trotwlated tbem into Spa^feh, and added to 
thcuii other five books, the whole 'corojHwiug a con- 


self in practice lit SVcndal, tile numerous ihaniifac- , nccted tvork, under the first-mtjptioned ., title. This 


torie^. <>(’ whii h jdai e (*nab]e-,| him to contribute many 
impui tnui ohservaiioiis to the translation of ’ llam- 
luaz/i'u’-) Ti'vattsi‘ id' ihv ])kmm of Art^rers, which 
he publislied ill l’JH(' >8. After practising hero se- 
veifil yearn, he was -q pointed public Prof^sor in or- 
dinary of inefliciue. m the university of Altorf in 
Fi ancon ia., vvliiidi office he coiitinued to fill With great 
repute to tlie i’.Mjo of life death, whiidi took place in 
IWl. All l)v Ackerinann's works display great 
enidirion. I'r) the history of imulicino V contri- 
buted many ^^lluu!^](‘. urticles ; tl»c dfeqiifeitTUTis. in 
jinrticuinr. ua thf* lives nml writings of Hippm'rates, 
(ialeu, Thcopliffistiis, nioscovides, Ari Jams, aud Itu- 
fus E|>h(‘.siu.‘<, uiiich he. furnfehed to Mro’hws edilion 
of Fi.ihrwinf!, ThhliotJur-oa Gra^Mts justly esteemed 
as mnslei-pieips of ci’itieal research. As a prarti- 
tiuucr he appears t ^ Imve [losciessed no mean talents 


work, which has boon translated into all the princi- 
pal lanipjages of Euitqm, is wiitten on a regular and 
coinprtdicnsive plan. The five fimt books, ori! em- 
ploye<l upon the physira! geography and natural 
history of tijat portion of America, which '‘had hot»u 
conquered or disco vered by the Spaniards; the fifth' 
and sixth upon the manners, ' religion and dvil insti- 
tutions of the inhabitants ; And the hi>^t, upon the 
history ilie Mcxuans, from tJieir origin till the 

period of their suhjqgat^. Dr Jiohin*tsoii 
nouncofi Aco.st.a, aa j^curiate and woll-iiifoTmied 
writer,” Among otlier^j^gs, be treats the subject 
of climate iu u more phtk{^||[ucal manner, than conki 
have been expected in a of .that age, and of his 
OTiler. “ He was the first pbilo^opW,'' says the orqf* 
nent author just quoted, “ who cudeayoujod to aci’tmnt 
for the different degreres of heaf in the old and xww 
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contmepti*, by tlie ajj^.ncy of i|ip w^^d« wbi<?lb bW in . ACOUSTIC The (Jpi^juo-of pound is tioq|U^8^ 

* each a theory wljicli Was after^irils jiil^ptfed liy tionabiy the f;^>sjt Hubtje imid ' abs^uae in the 
Bufon, and supported '^dtb bis range science,' It fifl| given oewuhiopi 

pioiH and eloqueat i|U^it^rA^iou« ' In tliO coum of in reciept times, to much controversy kti4*ydb|ias:i»i»p, 
these (Usouslii<p^j^: AcoitA frequ^Jntly cottiments.tipon and has eventually called fmth air tlip^imglrty re- ' ; 
the opmibn of AVist<)tle,, and otbqr ancit3iiit!,.|>bilo8o* sources of it refined atid elaborate calAmiP!, w ' 
phorsj that the middle ssone of. wbi^ so much evident ^scurity still femaius to overeWua the sub- 

scorched -by tl^e rays bf the filing sa to W af ject 'IfTm discrepaucies betweijn theory and obji.er- 

moisture and venltt^e> ftmlto^ly ^inhalbiteble, /-^^ Vation liavd been b> disappear from isia- 

ttotions^ms io'Jiave bcldMM^d^dJia'^^^ ^boofs^ ^ trbnomy, whidj lutb^at last: attained a de^^ree of per- 

even after tbo disc*>my of fei'tlon befitting tlie sublimity of tlie science. Jbrt 

cl6s('d the magnificent senary siupendous riyem '^ome latent suspieions pen^ade tbo sfruiduro of ucous- 

of the tropicarVegiptts... . it ;tb|.bav»‘ been tics, sufficient to. disturb tliat feeling of confidence 

thought a sort of in[t|)iety4o qucfbtloU a dd^a of such which is^^culated to invigomte our jpumuits. 'i'hn 
naciont dat(*, and aanc^m^ by tbo of ^ all tbo gonoraVtbteory of souml,, ai»d appliciilion to a variety 
school divimss. frdim a cUribus' p^ in of curious philosophical amusements, have been ex- 

Oahorne’s Parmtos'es, md plftined in tbo body of the tvorb, VVe piupOse, bow- 

roTiV, that t^bo exposing of fbk ancient error ip geogra- ever, to reconsider the subject at large, and lo ex- 
pKy was one of tbo circumstances which brought up- f^mine closely the bajiis on which it rests. But we 
on the famous Sir Waller Rak^^ tlm, charge of gens- must, content, oui-selves at present with u few slvetclif's, 
ral BiTpticism and ntheisni, Acosta mentitmst that, rePcsrvmg dpr OKtended I'cmai'ks for their si'verul dis- 
' when he went to Aiqerici^ bis mimbwafe deeply im- ’ tinct beM8> in lpmes that, during the progress of this 

htied with frightful notions of this supposed burning Supplement, we shall be able to collect more accurate 

«one, luid that htt suiprisfi was great, when he bohek and compltrtb' materials. 

it s(MlUlereut from what it bad feu represented in the The imprfebn of sound Is cimveycd by moans ol Sjpuiui nxi- 
“ ancient and wrteived pldlosopby/* What couhl I a certain tremor or internal agitation, which shoots, l>y* 

do iiicMi,” snys he, but laugh at Aristotle's meteors with more or, less celerity and force, through any sub-*"^’” 

and bis philoKopbv?” stance, wltetlmr solid or fiuiil. Nor is it R‘qui»itothat”'^ " 

Having said thus much iu regard to one. of tbo the couducting meilium should belong to the class of 
moat curious and valuable of tlw earlier accounts of^ bodies which are commonly denominated clastic. Jn 
the new world, it may be pro|Msi‘ to, that, m ^ Wtlics whatever, in the minute and sudden 

spcakhitg ^A.the conduct of his countrymen, and the alleraliofia'of tliMr form, exert a perfect closlicity, and 

propitgatiou. of their faith, Acosta is in no respoct, only seem Wfeht this energy when they undergo such 
supedor tdf, the other prejuilicod and funntical wri- ghsat^cbanfe,, tW.fejr c<nn particles taken 
ters of his Country and a'/e. Though he ackriow* new or arrwigement, which prevents the full efiVet 
hidges that the cad'cr of Spanish conquesH, was of reaction. , 

marked by tin^ rnpat savage cinelty ami pp|iliUssion, ^ It k not every kind of tremulous motion, however, 
he yet representif tins jwoplo as the dfiqsen, inh«ru." ^lat will .oxdte tl»e senFation of sound, A certain 

mentfi of tlie Unity, for spreading the trutha of die degree of force and frequency in the pulsations ap- 

gospel auiong ihe smtiona of America. He pears alwayb necessary to ofl'oet our sense of hmiring^. 

ingly recounts h variety of miracloH, as a proof of the V$t tJi^^lmpreJwidu of sound U uot confined to the 

constant iutorpositiou of Heavjftni in favour of tbdse mero oxferhal organ; the auditory nerves have u cun- 
merciless aiul lapacioiis luvaderH. It will appear aidernble., expansion, and sympathize with those of 
from the fidiowing curious passage, that he evpii taste md of smell. Hjc only inlet of vkiuri is hy 

makes the great enemy of mankimrhirasedf, a co-ope^ Uiat veiy lianow aperture, the pupil of the eye ; Imt 

rat or in that scheme of convemion for which he repre- the reception of sound partakes more of the clmrat*- 
aeiiirith(;S]>ar»iar<is to havebeimpredestioed. ‘.‘ThaC of the general sense irf feeling, which, thuugli 
ways he, which ia difficult in our law to bellevo, has moat vivid at the extremities of llio fingers, is like- 
boen made easy ntnong the Indiana; because the wise diffused ovi>r tlie whole surface of the body. 

Dmi bad made them .comprehend even tbo aelf- The intimation of the ear is accordingly assisted 

aame things which ho had stolen from our ovawge- by the consent of the palate, the teeth, and the 

lical law,— sw thair mammr of coufehsidn, their adora- nostrils. Fishes liear very acutely under water, 
tion of ilireo in one, and such like ; the which, tliougli the organ iteelf lies so cmicealed in the * 
against thfiwiHiof the enemy, hare bolpen for the easy head, as to have long escaped the diligence of anato- 
reciuving of t^hiftmth.'' , ^ ' ^ jtiiets* ; 

Boride^ his History, Acb^to w^te ^e following It was formerly supposed, that the transmission of 
worke: 1. Jh Promi^atume apwl Bar- impulse through a solid body is pf*rfecily instanta- 

Be Vhriiftf Be Tmporilfus nemta. This formed, indeed, o«e <»f thi^ Cartesian le- 

libroa vi 4*. Coiwiommt tomoe iii. All nets, which New^tou himself has tacitly admitted. 

of these w orks .wei«, in thew » day, freauently reprint- But accurate observations liave ijintjc proved, tJiat 
ed ; but it is only by bi« history tliat home is now luofe is always really progressive, and propilgated in 
known in the literary worl^ , The English tAmslatioh, successmn* Professor Leslie has shown that the dart- 
Irom which wu- imW taken the preceding extracts, ing of impact through any substaiipe, whether liard 
was published at XfOndom In quarto, in the ym 1604^ Cr Soft, is accomplished by the agency of the same 
and ts now rather a scaive book« interior mechanism as that of sound, and has ftimished 
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Acouitloi tiie in’ftomc of tb^moro (llfinsult itU'iji a^iiolumn, ((ft, lAinfco, fthoftirl bo p(|Tii- A«>uh»i<i^, 

of ;tbo ii^.sire .f<jri3e,;';i3bjTO^O»KHri^r ^o n coo^ 

AIJ Wit'i ma)' 1>(> 0 / fJeOiKi^^SiAjbf oi»f^4ijows«jj(!tfeJ^^ ' 

f^sentiaiJjr |^{jj#,}<, without Any fecnslWe n)«jfnitiK?<‘, hilt ooH- bo tiemojietralseil |irinr^ple« of dyna^ 

^ , tm^ tOjf(*t!ior by a nystom of inurtml attraction riiid iAi&,-tfittt' tfeo^ cider ity o^ tliW trahsitoiaifl^n-nf inipulso 

i^lsion. those in^^tfpAnt uix; com- ^ or «don4 thrpyfh Any rmfdimn, id o^nAl tb.wlitt* a 

'; |!frei*sed fcy extorna) violence/ o i^j)ul»?ive force is 6i31hi|r B^y; woWW Jailing through- half tho 

ofted to rejjiiiji theifvfii>irj) 0 »Uion ; <«• if height of pft #io,dul»« of etolrity. Heiic^ ,lhift ct>- , 

ted, A ^oii%JiponiHngattmcti(maQW draws them ^ lerity^foi’ o^fi %'diul, ^ 

their neutral »vte of eqoilibriiun. Wo niuy ftw^iflier |A«- feet, by s^^aro root of half tlu‘ modu* 

KUttKv tiwM, in solid these constituent fqrcoa ane has Uae square loot of the 

fined to tfii* proxiniate pjirii^le« only,' hut tlinir'in thfe ' hwiilulusl nnilttj)Ke'(f:|iy^^|rty-tsv,o, ^ \ 
case liqnids or .other duuli/; they ottihi'iiCfi . . Mr ofrt a Ve;y pimple niPthod Ct'ki iiy <>* 

eJes in their near vicinity, and inckdo a ApN^re iAlw> fw'asefertwtti^ 'the^'U 'idalrffcity in t.ho caHe*'®^/'*^ 

tioTi- viuyinj^ in its extent. Jtionce; the forW^r >ute of aoUd nnls oV pJaulcs^. hj bbtthrvuig, when they 
disruption, without. Iwnding or giving #tiy to powerful, laid 1^ a Iniriuon’kl^ pQMtfioji, ..tvith their ends resting ii(i t,t,du >. 
pressin-e;, while the letter, uetiii^ by' a iympathbtio .Hj^nAt iwo p^pa, the ciirvaturft whicli they 

union, gi^ntly -recede and take a neVr ttmingemAut. take. By an ^Xpeliin^jnt AT- ilrtS kind, hr fonndthat . 

In fiirt,fiic attribUh) of hai-dow^'^plied to body is only .MAnt^librlieidkmoduU^e^^ to(l'7j,f>i^5feet. Where- 
a relative, an<I not anohsolut'e/<j[itt4i*y ; in the itoPfrior. fUrey. an itrqmlsA wouhl «Jioofc througb the suhstance 
degreess it rchipaes into softneSe, add soffneea again bf a deal hoard with llj^e velocity of 44136 feet each 

passes through interminable alwldes tif) the mc»t yields aecond, or ikboat four tirtt^ the vupulity of , sound, 

ing fluidity. The application ofheatj by enlarging the .1 Profe^r Chladni, who 4h?ow» ao tbuch curioua 
Hyslein of internal eonnexkn, generally proamtos Boft- light on the convoluted cUrVoB, foi^fl by vihrntiouB 

^ iiewy and heightens the de,‘/'e’e of flniiiity ifi*elf. Tho .Bptreadhig along thf# sui'iRA'bf s^lid bodies^ infened, 

eftert is conspicuous in the increaafed !fiow from a €a- . a very diflerent pr(K*edliiyei'-d4^ui the musical 
pillary Hyf>hon, o ften kept warm. But ye^n liquids, noli which a bar of thi^subatwice' omits when struck, 

tt'hensfiuck widi a blow so rajdd and/wtdden na to of tho traiismjpon of sound through 

preclude the sympathy of their a^ahent molo^ulos, iron ax^ glam, which ho roclcbn«‘d for both at 17,560 

will iu-isi lino ttirihiMdiaf actor of the hardoBtsttJ^tahoes* foot, or abiov^ three miles each Bi'conil, being more ^ , 

^’kw fact has a familiar illustration in theplWof.Dttck, than swifter ihun the ordinary cojiimuffli* 

ttud Drake; hut it is beautifully .Akei^Utf^ m tbe^ ^tioh through l^he atmosphere, 
auccossive leboiuids made by GanndQ<«9h<^}; fron^ the Ifie rat«i,with which aIk' tivmor of Rotoid is trans- 
surface of the ten. ^ " V" .. mi tted through Clto^i^Dn, was very lately vasrwtained, 

111 confirmation of the ivniark, #A may quol^ ftwm artuol ex|Hjrlmeiit, by the ingenidb IM.' Biot, 
singnlar and curious circumstance^; yThis philortqjihor availed hiiuself of the, opnoitunity , , 
vctleni, relative to the metlmd of; laying of a sysiein of iron pipe.s 10 convey w^a- ' 

is sui-de.ssfatly prai'tised in aome^'Wie |l^TOgi?k to Paris,, lliesn pipes were aliout eight feet each 
countries, The hardy peasAht, rik^kattejlr lal^ ih length, coatmeted together Witli narrow leaden 1 ings. 
a!i(l rive.r.s of Lapland, or Siberia aro . AJwlHeing sw^ within the cavity; at ooe immI 

zen over, us moon as Irft observes, tlirdughih^yAfeal.^^^^^^ Af the/train of pipes, on Mrlkjhg tlie chipper at the 
a flsh, perhaps at a cousiderable depths bi^ lyin^ elose aaifle instant against the siik fu' the hofl, pnd against 
to the bottotn, Ktrikos a smart, WiHv against thei^flym :tbo, itttArhal surface of distinct koiukIs 

Kurfnce. and the impulse »eht through {he'v^rtiyifl eo- . w.ette su^OBsively henrdhy an observer xlatioiied at llie 
liinui of water instantly stuna* or kills hiA prey, wdifteh', other^^Xtremity, In tlM^si? olworvations, M. Biin wum 
he draws up hy a large hook lot down through the hij^o often assisted by the Into M. Mahis, who has, too 
just imnlo in the ii*e. , ^ w>on for tho progress of science, b^m hurried away 

If vv(‘ conceive a eomlncting substance to ho struck by doiitb, after naving opened the delicate (li.scovery 
at one extremity, the proxirm.\te particles, Tiolding at of the ^larmttpm if %/i/. W ith a train of iron 
first to the impulsion, will ftgam expand tmmisdveSj pip^trf 1^550 fbet^ or ueariy haH' a mile, in length, 
like the recoil of a spring, and ^ireSB against the iiuxt tlm interval between the two wmiiuls was found, from 
particles in tho chain. The vihratoiy Commotion will a mean of two hundred trials, to be 5.79 seconds. 

* thus luj conveyed, !i\ u Muccessive transfer of impress But the transmission of Pound through tha internal 

fiions, along the win ic series of physicnl pbints. ' Auu- column of air would huvo taken 2.5 socoiidi ; which , ' 

logons also to the oscillatiouH of a spring or A Jlcndtt- leaves .29^', for the rapidity oV tlm triftnor coirducted 
him, this umhitude of concatenaUxl internal pulses, through the castdron. FrOm^otticr more direct trials, ^ 
whati i er he r.lie force ^r extent of agitation, will con- it waa concluded that tho eicapi interval of tiuits du- 
stantly he p<*rfonnedvjn th(3 same instant of liims. ring 4-bicl; the sound perfommd its passage tfaroi^li 
'Ibe ceienty of transmission must depend on ilie elas- the BUbstanco of the irnin of pipes, amounteil only' to 
ticity of ilie medium compared with its gravity. Tliis 2 . 6-1 OOfcb pai’ts of a second ; beinfjteii or twelve tiinea 
estiniatoffe rnosi n-adily obtaineti hy d« tcrmining what less than iho ordinary ;tmisuiissum through the at- 
*/fi(ih/us of the of elasticity, or the height moaphero. / N ^ . , 

clB.iioiy. of a rokiinn ef the s^ame deimity Rw the conducting Except the obsAn'atinns of M. Ij[assenfratz, in that 
suhsuinee, wiiose weight would measure that alasti- fiimoiH subtOrfanean quarries which extend under al- ' 
ciiy ; or, to speak more pnciaoly, that the thousandth most the whole of Paris, we are not acquainted with 
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^ k^ooden mdl^t b^tut it .l^, but ^ ^vitmctv 

ticitj^ of 8tono^|^’ fcO^fek* Vet 4Stedvii- W^ "^'tin with the jf^t of> 

tbnwifirh thesovfliatenitfe fiffti great ewe^.^s?^ iiieUi^tJy tbe beighit 

;i(Kiig of a ca^^K«g^o*iv|be apwada ^ ^^jr^een* Ayiit 'tbe yiiar 1752, Dr l^or* rca+l * 

Mible trertior a]<^ tte Kfioat buibitte end tbe ptubJic l^ctui'es in London^ exliibitod aji^Ut Cfoppn* 
e mbCed, against ball of;fo^ inches in^i^iJime.ter, and fi|l|d,|Kitlb 

the outside of tlw' wWI (jf>hou^ k>ilI jt^^^ ter by i^uB whicb a sedfe^r 

in doors a Wrange riiw^lkig uoiag. ; A forcOtti^ enter by taming. an imn arm or Jever ; 

]>ia pick against tb§ ^de of l^Sf We globo weeptody^iwid by this enormous squeeiee^ 

Wishes to. give and jho water apot^ the creyico as from a 

t«»a,at tW A’tihtain. '. 

btMng l-lmsg cxperitjjiohta a21;;C{mc^^^ 

0 ^ the chain inInfijWitr ^ ia capsdile or imstitiiEdi^ j^Ummense pressui^) witlumt 

tremulous imprejl^a aide* oodergofng any very Alible contraldion; but they 

and doliming tliem il^d' dki the other, prove* at dm same tmlW tlie actual e^dstenco of Kuch 

Wc al) know howjpilj|^^;^l^‘%Oice iw WaS^. through a contraction, ainctj the projecting of the water, 
a thin paititioo. 'iSl I^^Sj^of obatrucling the pas- ftf^a wck has onco be^n in the vessel- that con- 
sage of spdj^ is, eipfr tb^mjldoy very d»hdf masonry, fines could only pnKieed from the evolution of an iu- 
or to inttiilAirt the fariUty of cosmmnhiCfttibn anB Wn«^ teroal repulsive force — Divers, aeconlingly, at con- 
fer, by means of subdivisions opposetl, lienee* iuiojdmr sidetablb deptlis under water, bear distinctly the c(»l- 
distinct use of lath and plastey. Exp^mt^nta owme Usk»A of two stones, or the remote ringing' of a hell, 
elasticity uf stones amd othcf articJjWtVrf building are Aud»enifeio, instantma are memioned of sounds being 
not only curious* but of re^ imports^ .for, urmauy transmitW audiMy more dwu two miles through that 
cases, their efiioiOnt atyon^i moat depend on their fluid* 

fitness to msist biifldental i^if^^ This consi^le- . The compj^ihility of water was fust demonstra- CoTnprfwi- 
ration is"p(K!idii^ notary, Jitt S6i^.lng anAcom- ti‘d by thp ingenious Air Canto)), in 1702, hy n very I'ility ‘>f 
blning the muteriak^'fW|«%t?d id simple conclusive experiment. To a glnss kill 

bridges. ' * , ' of rather |apre thiui an inch and a half in diameter, he jyj^^ 

Ue^ectirig the elaattcity of water and other li- jmped liWmt^caUy a tube about four inches long, toj 
qpid«; our information is mot'o satisfactory and com* and having a bore equal to the hundredth part of an 
ptetii. It was long held *u»^an axiom, eub* , 4n©b;Y^jfc relative capacity of tliU ImU ami of the 

stance of water is absolutely incompteWiWe, Vet at<^ra, ' W itecitftiune<l % introducing mercury, imd 

m which this belief wo« grounded, iw<*%hing nicely its separate portions. The stem was 
w'oufd, if an opposite / teo by tlm edge of n fde into d ht- 

infereiiav i'Oa such ft suited, it wTrt MlJe'lo.mto 0 *^ to the Wudred thousandth 

Lord Bacon, wlmse credulity and ignorance ‘ whmo capacity of the ball, 'Hiis instnnneut was now 

thematical Kcieiic^Si betrayed him so often in«p;^|ne or filled with .distilled water, carefully purged of its ad- 
alialiow condiisioni,,. Tho ]d)iloBOj)here 0? tW fjo* ht^ring m.r> »ud placed under the receiver of a p)ie)i- 
rentino tirade Si»y fkl:,GffmUo tried the compniiSiiipu, undine ; on producing an exhaustion, the wu- 
of W'ukr in three diflS&rent .ways, which aro deftcrtlHiKl tet'^^spew^ Oonata^% tu sw'oU, rising four ilivisions 
ill the account of their experpnopts printed Sdi^'^SL aftSpfhpe^ijfi^s ipithe stem, ora^ce nearly e(|uiil to 
1. Having providt»d tivo ghii^j-libes terw^ingW by . ^ moi’Ctwial expansion corresponding to half ade- 
Jiollow balk, they filled the ou^S^firtlv, and thft othftr few of lieit on fahrenbeit's scale. Jr» a cojuJensing 
to excess, with pure wnu^r, and joined tho tul^ ’ e^feo, ibe water suidt just as much, for each addi- 
hcrmetiadly* so as to form one piece. Tiien ap^y* ikmpl prossurOvOf On atmospliere,— tlie hulb remaining 
ing heat to the fir^t ball, till thO wa^ boiled, tVy fJwhys "At Bame temperature, or at tho fifiieih de- 
forced itK vapoured press against ]th« , column ju tl)e gree of Fuhrenheit. Siucetaho stem was left open, 
otljcrstein. But nd contraction of d )0 fluid took jjlace, tl)e pi’essiire exerted by the air, both ou the inyide 
though a « opper hftH was afterwaixls suhstitituvd ; and and tl)o oufside of the instrument, must in all cases 
when the uciioa of the heat was atUl tether urged, the have been precisely llie same.; and, consequently, the 
tube at last burst widi violence. 2 . Into' a glass tube, glass had no disjuisition to alter its figure, and mo- 
inimediatcly above six pounds of watet» they intro- dify tho results. 1 'hc contraction or expannion pro- 
duce<l eiglity pounds of quicksilver, without causing duced was, iher^ore, coiifiued wholly to thp body of 
any dimmuticiin^of voltiiiie, 3 . Their most hoted ex*- Wftter and to tlie tbin shell .of glass, of which in- 
perimeut Wa^ having filled a hollow silver ball wdth thted tlm influence might be rejected as insiguifi- 
w-ater by a whifl hole, afteniarehi a«?MeWid, 8 Ccuifttely, cant It was be^te. decided, tJiat the purest water 
tdgilo® it a f«w' smart blows with ijbamiimr : w'bcn, suffers n visible tjohcentraiion or a diimnution of it« 
te from sufiering eompixsflskra, the water w^as volume, under, a pow erful compression. But, in 

aim or epirt Ibm the pores, as they imagiued, of the Urn course of his experiments, Air Canton observed 
gilv(.r. 5 ^' ‘ > a curioOs circumstance, that Water is more compres- 

Mr Boyle, whose nr^lce it waa generally to sible in cokl than in warm weatlier. Tims, tho con- 
repeat the more strikiiog experiments made ou the tractibp under a single incumbient atmosphore a- 
J^Jontiuont, hatf * miilir iio or pewter Vessel filled , mounted to 4.9 divisions, when tlm thcmionmter 
carefully with watqr, and tightly plugged t The bloiy stood at 34 * ; but it was only 4.4 divisions, when dm 
. VOU l*PA«T.r. ^ 
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h»‘at 04®. , Tl»i» 8ln/ialar fact,, uiijrht alFord 

room ; l)ut it wort? bett^j^u t)ie moan 

tim exporimcnt agajp more tjdS- 
ca^#’^d .o» a i^J’cater.scale. 

K i.inrrL‘.i"‘- * c:<Mijpre«M'ioti of fcoiiift otbcr Ouidw wan likemsc 
* in, thc' amniMvay, This coniraftion, under 

ii.» r J weij^lit of an atuiOHplie^^ and at the ordinary ^ 

temperature, , ftUiionuted, in milliontb partf* of the 
lire capacity of the hall, to aixty-six with alcohol,'' 
to forty-eigfa with olive-oil, to forty with NOflt-vfater, 
aiid mily to tliice when mercury was opjMjs^d. >\« ^ , 
may thorofore estjnaate, iu romld. the mo- 

dulus of elasticity lelorigloj.,|o tfjows different ewh- , 
stances as iimier : ■.> ^ 

Alcohol . . . •. EiigHsh foot. ' 
Distilled water . . 700,0^0 
Olivo oil ... . 730,000 ' 


^oxj^irimeuters to mark the cmnpressihility of mefeiry, Aoousuc*. 

wWll could ho^ bo sensible hijt ’nndav tbo action of 
a colujtttt of iucomjmrably (rrete heiylu., ; • 

It w^ld be rnoet desirable io institute a new set 
of obsnrvatbtts on the comleusatiori <iiffei«nt siib- 
fitaucos, by |bcans of Bramah’s hydr^lic prew, which 
ie a far j)orfoct machine, and *if arcidy subject at 
all to the d^turbaiice'of frictiom Havln^^ once ascer- 
tained t{ie (l^t<}ntiou^<^, Urn metallm cavity frOm pres- 
fturtS it WuM, W hiuji^ ewy^to coiToct all the other 
^re>idti*. oatperimew^ing ijcomises ^so 

the itiripOrtanti advaiitai^O' df'^nabling w to determine, 

. ivith ease, the ^Oipr^iwibility of solids tlicmselves. It 
would only be required, to give tlmpe bodies a cylin- 
' drical form, pMy adapted to the oivity, and to fill 
up tho interstice with ^vater,^or rather with mercury. 

The contraction which the thin sheet of flui<l would 
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Sea-water . . . 7^), 000 ’ undergo, being 'tfedocted from the whole cOirtraction, 

And Mercury . . ... 800,000 wo^d eJfhibit tjo contraction Buffered by the fioiid 

111 liquids of bo distinct a nature, we sbotild have ex- nucJeusi. 

]iectt*d a greater diversity in their, elastic, power ; nor BVom all those iiiVestigntiona, wo may gather, that ‘ 

iA it easy to conceive on what conditions or habitudes an impulse, or a sonorous tremor, w nidd shoot- thiough ^ 
that quality actually , depends. Th<i elasticity of a » (mdy of fresh water with tin' velodty of about 4,475 ^Vutcr . 
IhkIy, like itfi otlier coiwtitn^ional propd'ties, piav re- feet each second, being fqur limes swifter than the 
Kiilt' from tho peculiar iiitonud structm-c, or 'the or- ordinary flight of souud in ntmdspbero. Through 
i*augMuent (*f the intfgral molecules. tbd watejs of the ocean, ihp 'trausiaission of soinul 

8onu‘ (fxjicnmonts on the comprossiMlity ,of trater be still more rajud by a seventeenth j)art, It 

have been since ptnfonued with more striking efiect, henco|^lJows, that a violent c4>mfiiotion, excited un- 
bui uoi. e<jually exempt from all objections, lii 1771), der tliat va«t mass, might remdi from pfd(' to pole in 
JVofeHsor Zimmerman of Brunswick prinUHl a short tho space of three hours and twenty minutes. The 
account of some trials made by him mid AWph, diroc* awoll of tlm^,.aen is accordingly alwnys observed to 
tor of the Hiilt-mines, with a press Of a partici|)i^ daft* proeedo ,tibe cbming. storm. The shocks of the famous 
KtioK'tion, consisting of a tight ^ylWisr VjRty tb^ iMirthquake qit Lisbon, in 175.^ wore pm:tudly felt at 
bra>«, w ith a jviftton nicely fitted^ be puidiod d^wn very distant points of the ocean, as hr oven ns the 
by means of a lopg k'Ver, atw'bose^^fi|emity ,di|refent ;* Iftdms, but after a cimsiderable inteival of lime, 
n ei-lits w'('ro appended, liaiu-'watcr, bciihg „ Jlespocting tbe power of ic(* to conduct sound, we 

eed into tlie cavity, was subjoctod: to ftji onormoua" ^,^siei58 not auHicicut data for the solution of the pio- 
pn^'^ure, e(pii valent to that of ,^l3;altn(](l^pher6^. and Tim Danish philosophers aro indeed said to have 

bad it.s volume then dimiuished^ between ,mie''tiihpty- ' lately peribfrtiod expiaiiimn^ of this kind on a very ex- 
lifih and one tbirty-sixtb part. "Tins quantity ,, Kahi along the frosien surface of the Bid tic. Ami 

for tljc ('ffect of a siuglo iimtiidboUt a ’ Wo ato not a(*quaintwi\\ith tlio precise roHults ; but it dimugh 

<icnrsiuion aiiiountiug to *i^Tt*ivty-five; mimbuth parlay, seems probable, from .various iinnlogieB, that ice bus I 
instead of forty-six, as found by Mr Cantoii. \ Tbe nearly ihc same faculty^ of tmusmission w water itself, 
excess was, no doubt, owing to the dwtousioft of the . If a heavy blow bo strpek against any part of tlm 
briisH cylindoi, wbiib, witli all ita atrongtb apd soli- frozen stjrfacc of .’i lur;!:c pool oj* lake, a poi son staiid- 
ditj\ would -yet jiartially yield to tlio action of auch ' Ing at a Wide dpstanco from the sppt. will feel, iinfler 
prodigious forcc^ This circumstauco rend^eas the ex- foot, a,, very sensible trornor, at aome considerablo 
periment somewhat uij.siitislbctory, and tlie iuflucwco • time -hptbre the nois^i Ci-oveyed thmiigli the atmos- 
of friction lilu^t likewise affect the accuracy of the phere hmt reached his car. It i(^ aas(‘-rted that the 


CHlcnlation. ' v 

Tbe otlW:t of sticb distention is easily witnessctl in 
the cuKi of ghisfl. If a bvrg(^ bulb of a thermometer 
lie suddenly sqnce/c<’ betwwm the finger and the 
thumb, iIh' merCurj ’\ili rtart up in the stem pt^rbaps 
Hoveral degrees, I'ud will iigniu sink as (juickljr after 
the pressure is removed. To pn*vont any derange- 
ment. from cornmunioation of heat, the. band uiay be 
C4)vorod wail a thick glove. But tbe fsi^t ran bo 
shown in n Ions exceptionable tvay ; Let a mercurial 
thermometer, with a lai'ge liulh and a long stem, be 
first heldupneln, andthdn immediate! v inverted; be- 
tween these two positions, tln^ column of mercury 
will dcsceml tbrougli a risible space. This apparent 
clkarigc of volume has boon hastily supposed by some 


auvago tribes udU) rc' e on tbe icy steppes of Tartary 
can readily dwtinguishi from afar, the upproacii of ca- 
valry, by applying tbeir liead close to the frozen sur- 
face of tlwj gi'dimd. 

“ But tho proper and ordinary vobUdn of sound is TropRga- 
bur atmosplicro. Aristotle, deriving hb bfforination 
probably fiom the tenetsTif the Pj^tbagorean school, 

Bfeom$ to have acquired tolerably just notions of Atm^- 
nature of sound and of the theory of harmonicas. T^ phcrc. 
language of that philo.«iopber was so much corrupted, 
however, and disguised by ignorant transcribers, that 
GnUleo, who not only studied music as a science, but 
practised it as a delightful arty ,niay he fairly allowed 
to have rediscovered those gtAienu doctrines. Mer« 
aemto and Kircfaer afterwards ooiide a variety of most 



aCoust res. 


Afi 


AcouCtjfa,^i/lg(>ri!oA irfjwb, though over- " ohitu^Io colunm of ftir, of oni- Atousiik;* 

at th^’ ;ti,iii»e, j<roitly fo ^end the fqvm &l8ityji^|^d wlto^ ^'^uro 'V^btiJd be eqiijyft-^ 

erienre of haii^ony. ■ Btitt'. il/wa*} niserved fef ilu* g«- loot tb^tlio qf&Wy ebisticity t^f tba^ fitrki; 'vvas H*? 

. tuus of truq-tl)e(wy of wouimK ^ piitod In tlie first uditioii of the* wlii ji ^ 

NOwton’tj Ifi hiti of aibinl canile out in Hi87, on lhe ku|)posltio» ,llmt vvmt v ’**'‘'‘ 'r 

pulsesv ‘ roil- is 850 times densier Uw sir, men‘U|ty .;13J tiuioH 

ducted with brs Ife im^bdod; |n raU ; d^sev ’th^x, i^ater, aW that- the wean of 

';c«lati»g'iligiar fra'i^iijjpb^ipn^ ^ barc?ineter w ihii'ty ‘ Englasl^ indies. TIio my- 

wbioiV lie has giveripf;^ this:, proiifent,'!*} faV» dulnii bf ola«tidty/,>r the lidght of an equipon- 
hovvever, Irtinr^ form ' dm«f. >)laiitih ,of wi'* was therefore Mini uted at 

and mode of wasoiiing. Jnsteail c^' aUeroptyig to SO, 04*S feet, wlpeh gave OfiH foot cadi second, fijr the 
dniirace all the cpn(jl,^dha ^ tH« pr<ib|em, ‘(plenty of the' of apund tjirongb the at- 

iii a ^liflerciitiar ' his mosphere, Tn the iitattouibn, which . did pot appear 

fluxionary rulcylhii' 'hot |rct ao.^ fikr tt^f^ineo, <]().;; till twpaty-six years thereafter, ihe rom|nita(.iou of fiir 
be proceisds les^i hoi®* only drives at thh iimduliw Was someiVhdt' doored, hut reriaijily ii(>{ reii- 
condusion, by of dbred move eorrect. ' Assuraing tInVrtamo stamlanl oi 

cotnpeiijjatioii, of eij&d 5<8S8 inveiitigatiim of the pro- ^ baromefrir. height as before, and supposing tnercury tu 
' gross thri^ti we air',, is diipfly draw'ii, from ' hb 1?J times heavi;*! than water, and ivaier 870 times 

: the analogy of ihe'^iiaotioii of ^Waves alonj^ lho'eurfaco heavier than dr, tin* hlo^b^lu^^' would b*j feet, 

of water. ’ 'I'his roniparison greatly asd«^ PWC:^.‘p?x^ * to wbkU the corresponding velocity of mjuiuI is Oil) 
ceptions, hut it fails in a vw'iely of OssftjUial pdat^^ feet in t|Jb second. 

Newton furtlier assuiucd the ridi^^okl subsiding of In tlxeso 8m*<?ff?sive estlmnU's, ibero Is p.erlinps bc- 
waves to be a reciprocating Tnotion, similar to 'that of trayed solne deaire .to magnify the result, ycr, widioui 
the oscillations hi' a fluid Mtaincil in a wide and long nearly approacjiing to the amount of uctiial ob.s«'i \ u’lfMs, • 
tube, with its dids lunid^dpwm'ds* ^ OdHlik Or Derhum had recently (letormiued. tVoni rCp<'n;eil , 

tiop, it was Jiot ittifficiili to provoy that, those aUernatiiig trials niad«i with caivs thitt^the onliuaiy iUght ol" 'sound 
movements wodld fcmiiespond to -ilto vitwa^bns of a is at the nitc of 1142 feet tsadi second i mid N<‘m ton 
pendulum of half the leugth of tlm lube. Tmiisfeirring eiidcayourod, by spuie very strained liypolhescs, in 
tl»o itdhrmice, therefore, to the unduJatiqna of a fluid, aCcprtjijodato his cajciilatimi to this correct uwesme. 
it fed! awed, that the. Kpaec hetwerm two cobsecutivo I, -ifimpdaes the ppHii lcs of air to he perfectly 
' waves would he ilescrilMwi during the svwp <>f ft pou , whoso diiimctcr is the ninth part of 

dulum haying ft length equal io this intetvuh' Bpt" ^istoheo. Sound, heidg instautmiccu' !y 

tilt} does mit V* y well accor<l wirii the cojhrddnicatijd throtigh thesfi, would thus hnve 

phononWilli^ "il'liat a wave traveU with a vtdocH-y Sv^ ■veWitvk^i’^edhyonc-ninih, or 109 feet, orbriiuji:, 
the squard'lltrot hreadih, may, bn nearjytrtto^ ^), to' i(]lS8feet 'in the iieco^^ 2. Jle next as.sinnr 

and that its rCciprocntiiig niotitnw, udmtever tm llm ‘that the ,]»arricJes of vapour concoaled in tin? air, and 
height, are all pei;furmM<i in the same rime, ne- '&t)i^xehf^ tho commim elasticiiy wiiliout pariahinj: 
cessary coiiscijnenCC ' of the gicat principlef of the ii^|f«*(^ftiqn of sound, amount to a tenth pan of 

inics first pointod out by Huygens and llool<,e^tliat * ithe vyholq. , Thj» wq^ld tucrease the celerity of the 
, when the ftifort to restore equilibrium is prqpiijftioa^d in the aubdupfetttc ratio of 10 to 1 1, 

to fho quumiiy of ' displaceinewt, tb« ahorddenk^of o^fc2[(> to'‘2l tiekrly* ri.e 

figure ftvo constantly iHOi’hnTt^t^.- Jhrt tke volocjty ' .vjlttsi ^ 

of the undulating progtvssiim",^ ' as . ealcaf«|ttbd 'i But tht^e rimloilu ami fenctful conjeotures h.'irdly 
those principles, will uol be found to tsmesp^d spy aerioiia What nmy he the i>nthei,i? 

actual ohscrvttthuu Newton \vi«, apparcuitif '.>ko of ilk tthimato'partudfr^ o^ ^ or wlicther tlie^, 

of this disagne inept/ fthd would consjdcr hwprfjpibi- hdye aity^h^blo niegnilado at rH, wi^ m* uturly 
hition as only mi iij>|nv>ximatiun tito thith, without the menus of determining. 'J bere appews 

ing, as the causouf dtecpancy, ^ jMttitif of uo limit* indeed, to the degree t»f l■c^n(^en^^ltiol^ of 
imtir do not I 'm'tmdfail })iirp&dmdnirft^ pfd radier which th^fair is cftpnbhs hut |vhat proceeih. from the- 
ducrik lUTii 6f f^ clri^k, :Xln‘ gru*k Weet'of thohy- imperfection of tlio engines employed for thftt piir- 
jM)thesiH, huwow^ctifwwted ill supporiiig alUHe parts pose. Nay, supposing so large a ^uvjmrcioji of ah- 
of ft w^Jive fb rise ' up^'-anjfl wok together in the siimo solute matter to exist .in the cOmporition of our sit- 

, Bpot. The feet k that tbtj fqifj part ftf ft >vave is al- wosphere, it reftliy wouM not utfect the renult, sim'c 

ways in the W nseeuding, yHxik tho hinder pmi »f the imn&it of sound, ns Wo hdve slunvu, is necessarily 
, ' it is ay cdftKtotijJy aulisiding ; .whicluYunhined/hut coil- j|)i^gi'eaaivo, eveu through the .vulid suliMauce. 

, uaiy, movpniciitft, withotU %c^Hy .tnUififerring miy To thi« principle there could be no exTcjHion, unless 

; portion of the water, given mi of ]>rugros- the partfcles of air were bald lo 'be mere atoms, inca- 

isiyb afivance to the swi'lh . , pftbt^ 6f farther subdivision — in ^^nlrt, without actual 

'■ In iextciiding thw thcm*y, to tl^o propagation of nH^tUide,.atM tbVii'fere hciiiingno relfttioii whatCNor 
Round, Netvtou was, 6n,,tik 'rindcviudre succeysful. flpdeo in which tliey doar. The second hypo- 

It rcRuhetl from Ids tovcf*ti!»:ation. that the Rtrial ^ iheais advanced, js still more hettnicient to reciilV the 
piilfiOH fly uojikj'jOdy, ^^vcftdiug thomaelvcrs equally general eonclusion. I'lml moi.^ture, in its- liifent or 
oh every 8ido/%kh wijth ^a cclerUy oqnul to. what gaseous form, is uniuiti \vitli the air, will Is' gratit- 
Would he acquirtid by a body in felKrigths^ugh half, edrhut it hy no nnwis constinitos such a notable 
the height of ihe luodulus of tlio au? dustily. TliW, share of the fluid as Newton bus assumed, sem'cely . , 
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ALi<;iU(4tlcs onliii^iy temiw:^|^^<pflrlifl^ Acoustic*. 

(ive^huiiSiijlfHh pitrt 'Of the ;wh<jfIe^Wie®. But jcarefeotion;; tho8e 

euuhi vet tfte i^f .. ,1^01^^ Coiri** 

ga^l^P^ulatiou ; |hr« |f^ng lilwnye 4 ^nihiiicd with tlb|i . pjMr^d Irhh whd^ hjEui i»«e»i IWf ftwanitf 

ivee^ure of ^Itwtu'ity assij^ed hy experiment velocity of .9ei;i^ pu)^ 

^^ ' reaily thftt confeumi fluid which forpis^ at Qu^ thife 

;d^r alihoRphtifep ■ ?? ; 

^ ^^ytheMpof more peff^|' ' ^ 

«* to reci^fy the 'ivudulU8 of atinoepheric elwt^tyi . Bttt- thW'^iflfe indeed tp one-fifth ' 

rityof or the heighl^ of a hcituogeneous and e(jui{K)iu;^|U|i ' of sotind^ iw de- 

Sound. column o( the fluid. Fiiun the chsenatiooB ma^e du(;dd .lr^ ^l[y^«,iir^ experi- 

wjib baipniietficri ipewuremi^t^ it App^re.that aueh, ptill want of 

a column, exerting a pretwl^ eqniralent to tlie e1ai^:'« eon^lty the Nevf Ionian 

ticity of the air, has, at the lipift pf frehaang wati^, ^': ayatmk»:«< tj:iyit<Wio^ long struggle 

altitude of S^G, (ICO feet, attjdf^aaeflueiiiUy, thi^/flba^ . w^ the adh^renht of ;th6 O^eeiah philosophy, had 
modulus would, at an odinary tempp|:aiture of 62^ hp^' at iW i^I^ped the. !l^i»put^ .posseasiof) of the 
Fahr<mheit, amount to 27,800 feet* This , corrected. Continent/ Its triunWh' Vw^: 
estiimite gives only 043 feet each second for the ce- rabk udf|^»^t^itted 

lerity of sound. And since the eliw^eity of the mO- to tl^ Acsaoii^jp^ SeSencea at Paris, ih the year * 

<liiim is exactly proportioned to its density, the mult .17^^ when enir ' celelpated countryman, Mactaurin, 
is the same, whatever be ,tho rarefiictiioii or cdnieni*^ had tlte honour of sharing the prize with Fuler and > 

Hatioa of tlic air, so long as its temperature continues ^ paidel Bemoidlii U'lm )aw of attraction received, 
unaltered. The flight of sound is hence as rapid near \ indeed^ a temporary sltpek a. ftiW^y^rs afterwnrdN, 
the surface os iu the hight-r regions of the atmosphere* / from the mult of the ihii^s^atioij Vl^ch Clairaut 
It is the conjunction of htiut alone that will kerease first gare^ Of lunar hiAij^i^ties t |ut, on n^^inhig 
tho celerity ot transmi-jftionr hy augmenting the elastU jh|a oaalysis o^ lhe prefciew, coteh^ing the -vtdues 

city of tile medium without adding to ita weight, l1io of the ttmellcr teitas of t|ie wtat great gcoine- 

Bceeleratimi thus j»roduced must eoaounl ^ kthcr . ter outained^ k u fiaal ptNfiflwct, exactly con- 
morc tliuu one foot in the second, for Oa^ degnie by f formahk to best .astroriomical ohae/valions ; and 
Fahrenheit's scale. >Such a diffeveuco ^opgbt ^ tO ha tho splidlyty pf the Newtonian system w^s imnetrorth 
pcu’coptihle undcT the torrid zone, ; / . . v “ 

Halt' of ]iut the nite of the transtntssion k It W»a, therefore, paciiliarly de>irahle to minino * 

in diflerent gases, after the invewp^ suhdtkji'kk, th% ^justness of tlic hydrodyuamical coiiclu- 

rilrmigh tlif their densities. Thus, throogli, carbe^kfg^^ the ^ . stmts iifNeWton. lhepropoKiiioiisconoeppti^tliepro- 
form coninuiulcalitm of the tmpor wkhll^ pagation of aomid were perhaps juatly cousideaMl as 

<iaw>fc. third slower than onliiiary; hut, .^(ll^Ugh the the i|^iost obscuro part of tluMvhole Pmerpm. Some 

gcui gas, which in twelve times toni^; Wf ;the first-rate wathematicians abroad, parlicularly , , 

iiion air, the flight would very ^Alembert mid ^olui Bcu-houlli, declared their utter 

and a half times the umial mpidity* Afl :adni^)Xtor0| Inability to comprehond such intrii‘ute and disj^untod 

of this gas with the atmosplmto., would^^ tbiu^vor ' damonstmUons. x\t last, tlie prohleui of sonorous " 

greatly accelemte the trjmkdssik of ^ pUbes was attached, diiuOtly, an^m its full extent, by 

joint comhumiion of bc^t ikd the* late ;Coimt Lag^r^e, whose tiuath, altlioqgh ot a rnvestiM- 

iijg the eiaotirity of the mr, ;n[mst age/ will be a thos^ severe lose to tion «fLii. 

sittiilar effect. . " , lai^^atlcal science. ' That iilustrious geometer grioifo. 

i!:'ti.criiTipnt 'I'befie iiiferencoH arc cOftfirmed by obsecration, a^ . sbont? fo^th at p»<^ like n gnft before he had 

i rancc. ^ extoiids. The velocity of eoutid >Va« <jo-i c^plel^hia twenty-third y^r,;^ gave a ligorous 
termined wilh coijsidcmhle accuracy, and on a great arid p^dlouni- a^ of die pi^dWiagatioii of Hound 
scale, hy Cassini and Mai-aldi, while kmpWed in thtougli the atmix^lione, in the* volume of the 

conducting tlio tngoiuwiit:^ leal survey of France, 'furin Mekois^/ whjeh^' appeared in 1709. He 

During th^Mviutor of the yeai-a 173S and 1739, tliese ;, pointed out uMstahea that eyen Newton had i 

astro!minci*s leoeatedly discharged* at night, when committed in^t^ reasoning ; but mbitakes which, by ' ' 

the air was calm, juwl the temperature', uniform, a a happy conipklsatlofl of errot^ . did. upt, affect esseu- 
sumll piece of ordo o ce, from their station on Mont- liaily the re^dulhu. Advancing nujod thei^ discusMons, ’ 

Martre above Pari^ and measured the time thnt ekp- he assigned the dynamical conditio|it^idf undulution,'^ 
sed between the ibishand the report, as obsorvud from ^ wdtich, after the proper limitotiah%^j^ke rietluc^d to ^ ,, 

their sifnia! tower at Mo^ D'lnny, at tlie distance of an ^uation iiivomugi^^wkf of tlie itocond . 

iihout eighn^m milos. : The mean of numerous trials . oirdk. Btii this defined branch of anidysis, inventok; 
gave Ulio lect, for the velocity of the transmission of by D^AJembiTt and Euler, is aiitl .ao imjunfecb 
. , in ord^lr.to intograie ke it li& be^ ' 

An erin About the ^anie tiiite, Comlomin;?, who was sent cooid requisite to omit th!^}#her imwers of the dif* 

with tlie other academicians to ascertain the length ferentials. "i et, after all .fM^ display of accurate re* " 

of a degree in Peru, took an opportunity of likewise searcJi, anil skilful adaptathi^ aymbola, followed by 
mensunng thn celerity of, sound, at two very differ- a lax and incomplete ckculiltl tW same conclusion 
ent points. He found this waa 1175 feet on the was obtained, as that whic^ Newtojt bad derived 
sultry plain of Cayenne, and only 1120 feet ou tlie diiefiy from the force of analogy and kgacity of 



Acoiistlai; ii||4 p^ii^osopjiera td sub- |^iQf lieal' A<tw 

mlti and to Atent tlwAalws «^kfc;i^c<)iNiiBjf'aie va- ' tifis': Me; ,5fc#-:%h)en(s 

jftinri) bfilwe^in ttieoty i^^%xp>ritaeM:lil cli$l?d8y 0f> iir by this ^^jA^Mows^y tl# 

<!*iplenty rf soWjlili ,6r ^Itb ref^ dli^RWiey tb« lieAy^*t^i«ia*<Jd.by suddeij 

to ftome 12^ X v, nkat^ to ^ib^' ak a uiotn^htary adtHttoh^lsprib^, a- ; , 

p, 431,)'’'' /' .r'^'',!' ''V"; mbuktiwg*^“to whole ' ■ ftiim 

* ->1. Pois'so'n, flftio of iiil^" wliOjjeim- M'^ereft^ tl^ celerity of |^u^^ >voold, by mt ihdu^ 

ilve gebifia boH bf (oi^. be'^i^ed in tbb sMMbate raim of five to 

tu«e,^Toiy 'lat^y W tkvjSy' aCtt; ; Whic% give^ au adtHHoa of 

of the* rtfopitearion ^jp^fiund, .6 A^^jrj^?b4r^^W whole ^fiftfitity, hi^ing- 

P^lyt^nnic School^/ Th,$» jfutl^%i^” 1% ati; t^'.t^ IffiS^ I'hc collection ig thug in* 

pregged, and ita few gtepa! discrepancy 

farther; but 

befoi'e. Theskjlf)aad*pi^^tio!i:iiapliii|^% ^ tbat Bomb inaccu- 

tlic cooditkni^ of the w S^Wiioft iofoc!^ 'j'ill 

a1>an(Iono(l in the wpub f^|n|^tionji t^il^ted to &r- tlk iHitegffel cOlctita^ has 'mTiVed at much gi^ater per- 
rive aJtjdie t^nclja'S^ i .v. ;fectidii> it will often he requisite for the aMlyst, iu 

A V«?f l%oqi<iiooahd ap^rend}^^ tho solutiifo of dynamical problem^, to descend from 

of reconcilihg tlieory ^tli obser<ti|[ott ostlo^ hit olevsitipa, and ««ek to simplify the diftcitnitml ex- 
of the tmtiBmissioH of sound, Wiw(Si'^»wtj,fottg « W asoWand jmli appUi^tion of ^the 

Woctifica- gested by tlie celebrated Cou||^k fcaptace. If the hplsit j^wpJia.WjpbyM^/ “ Iwmghe a string of pariicfot, 

<i'»ti of the* contained In ’air had, at eyeiiy tt^to of flip density; ^ ‘A? B> C, 1), £, l'\ 8cc. iiiuKtatcof 

meory by United coustandy afteC t^io oai e proportion, the . or latftual^^ance. If A w'ei*t^ pushed nearer to 

»r ace. lining tb|infui&io]ni'Of tlii^^ aubtfo and B^iand ^eu sdddtmiy abandoned, it wcuikl recoil with 

bi^lily i^littcnaitife. Oknieni' tonid inTarTably accpnl n motion iixacftjr similar to oscillation of a peiwlu- 
with whftt objseirvation Lsigwi tir* tho ^^wi|muud ae>ial lum. The time' bf this reJajplee might easily ho deter* 
fluid. But the eapipity of ait, ^r ifei aptitude to; Vo- , lumed from a comparison of the force of giiivity with 
tain heat, vai-ies With iW intemat OoiidMbp ; being in- that of oh^tipity, or from the number of particles con- 
creiiftod by rai*efttction, ami ' proportionally diminished tairisri itt ;a, eqbijwiHe. The minute inter* 

by condousation. Wlien air is i-otnprfjssed, therefoye, botwo^d the adjacunt particles, iMung now divided 

it liberates o portion of and wlwstt it mttlw* of each fit of coutractlou, will give 

f oea dilatatioidj,, it bo^OO disposed i« abstract moifo iw Y^pclty With^)VMch the vibratory influence slioots 
fu>at 'Wl die equUibrium , & eba^ ^ 0 ^^ This simple iu- 

of heat is^'^ain restored, the air will he sensibly ycstjjpitioa ^ tliO sank result as Wore, 
wanner aftiV eswdi act of compression, wniy^^ Biit it pioeoo'is^oh assumptions w^ich arc evidently in- 
w hen suflered to dilate. If the shock giveu to a por- C 0 *ri?ct ; for^ jSjilpposiw the pulses to follow each other 
tion of Vir be very i^iddim and violent tile ijuitoilty ^ acedriife su ^ terminating 

of heat evolved fi’Offi it is pw>fu^ and poWeiM Qn aV dbb" ht^ns. Siifoe tlio particles, howtjver, do 
this principle, M. |dollet.; member of the acidiSoy 9? not exist -1u 0^ state ^ ihsUlation, wW 
Lyons, kd by some focis noticed by artists whti im¥ ' H likev^q'i Bresl against C; and C,, in its turn, 
nufacturtni wind-guttSi first <x)hxprpein<b in A niusi 11« Before the contraction of A „ 

curious instifuruent for produdlii’ fire, by tine ijSpfi; ' ^4^ k Compktod, ibtft and C is therefore par- 
condensation of' air confliTcd tube. Bm ^d^ pel#rined^ 

evolniiou of heat nmst besidea augmem tbo'ielqJrtiVli^y ‘ w Noristhesys- , , 

of the nir, as the contrmy abstraction df it will, in if f fem/of materially disturlwd by 

like degieOr diniimsh tliut. force.’ At every sti^ aiiiidpafibn*. Each pulsation is peiformed in / 

alt oral ion of dcubiiyivi|&ijrefoto, i new’pofiffcjT isin^^^ tlie isei](ie Way as if H were quite detached, only tlie 

sod, which had not tnto th« omWi^A*®^ 4'^*' ®wjceeding one is’ partly accomplished befow tlu* re- 

disturbed estimate of bo ok’s phwficity. Ooniwquen^* gular peno4 of its <Sf)imnenc(}m(*nt. Ihe velocity of . 
ly, from this oosn^d^ioii aioiMr, the aerial pul80»;,', fk>ial um^^ is iu this way much acwlcrtited;' 
must shoot with sAttk gre^ celeVity Aan ^culation ' f litMnb, jF&r. Vol. XV. p. 483,) Each successive 
assigns, Wealth tM P^^ks of air which m sudden- movement among the partlde^ may be viewed as pro- 
ty condensed <';ho^Jl!«oir olastkiiy far^qip augmented diiced by a forco not roguiariy decrea.sing, but par- 

by the [>orti<4:of heat evtolvedi Whilothe correspond- taldn^ of the Uniformity which obtains in projection, 

ing particks,%hich are ciiimlttoiocmsly dilated, have Hoxce tlto Wldc^ of mad is intermediate between 
thei|: ^kiviijlHfoo, inoi'aflised, by the that derived froih- theory and that ndth which air 

prtvpte ^ woidd fBfli into & ' vacuum. But the nrithmaical 

^.xamlns* principle iaHvaacod by £i|fliii$0 therefore nu^ betw^n 943 and 1334 foot is 1)3B|, and the 

tianofUib liaiiaareaV’^iemtiqi^ calco- gedmeitrici} is 1121| feet; neither of Which differs 

•orrecdon, veltmJty of sdiind with that;Wbich hi deduced mdeh ftom H30 fee^ the quantity determined by ac- 

frbm experiment* TlijS inly quesdb»i is, how for tua) experiment 

hifluence. could ao^rtiy j&tond ? But, oi^cotfiing to After the last eqirt^tion, liowevef, proposed by M. Modifies; 
the formula fiv^iTO LfSidieV jRkmentx of Lapfoeo* for adjusting theory with observation relative 

p, 495, B (SoJufonsgtion, equal to tlie 90th part of the to the eokrity of the transmisskm of sound, the diffe* xh™\)*f 

Ttdumq air, #ouid occasion the ^Wkationdf one ' mee will not perhaps be regarded such as longer to sotfod 



4C> 

Aonv<m. «^rtou<} ofjstik fe ; esp^^tUl^' ti'licn thi* co- 

' incidmids apiicaj-s rloHfr than w^' |j^t#raJly attends 
dwhidioiis roncflVntpfj; the nuJtions «if 
fitiuW ' Th<* remaining (litficuUjea afleeHnp' i1k‘ suhjaefe 
ref# udiieliy to the, yviy in tv hjej» thfi aerial |)«!se!< rtfe 
propft';Ate<h «tnl thii luodiJjcations whii h tfiey are at- 
ter vea) <l« (‘tt|mhle reeaivihg. " r 

lJuration 1. No sehi^tttWi *3 eyd\e?if’ite(l unless the inipcea- 
iiistrcDfTth^j^^j^ upon our drganm he lepeuted pr eoniinupd 
dnring n eertain short Hpare of timo, On tMirptimn- 
ple depeiuk the ;Vi>hole success of the juj^gler, who 
amtrjves U)*change the situation oh<^ 
jccis l)efore iiH witli a rnpldity exceeding the prdinfW)^ 


A COUBtJCS. 


apply his' haftds on each sule b^ hia Acoa’-uM. 
moutli^an^ tjbua' check or dimmish thiS waste of is^dund '***^/‘*^ 
‘ hy thsf jathnd ^ujper^iion. the i^e rcasoTt^ tie 

tot a)»d ciit’ular piece annexwl to tfm for- 

th# >Vtr<d‘ ^tiptjakmg-t^innpeM most decided uw,. 


m lUNistnig; :i 

pnlsie^. 


PllllU. 

tioo. 



som.e'i^ 

fuigtri^ittilrlrfeds of i 
ral iMjrfier.v 'Jflm extension of suclran obstacle migia 


XPfKfur to 


tiite apre^d "'iattd «*onsequent 

* 


,- .., h«t''tilie a-reat flc- 

exiucise of flight or toncli. hrand whirled^ swiftl^j j , cuiowTatiqrt of impawn alvyaj'e ob^^^ on eithen- side, lu 
roiijul liio head* gives aUtl^ app^‘ffiraiiC!e'^)f,4!ii cfreld ‘the exiroi^ty of the Wvdwcipg aVovc. By wliut sys- 
of tiret and if one presses very l%vd an km^ hall toin of int#ior fprc(i»4hi» effeei produced, it would 
heiwoon his hiigem* he will seem still to fed It, for ' bp didiculjf^^^^fitttorily t^^ y^,«rp .pei’ctivo 

fleveral instantrt after it inis ‘been withdrannft* To ex- 80lim^Jtingi^a1l^^^ the ^Wetl u4d!p';jf|iinifr along 

oAncmttnkt ikC T* to ^tkot 4 lm *itn'VnAvuw£«i ''diwC 4 'tliiCnt .MmjI . 4 . ' nttkftinK il/kllrlTiiv 


die the sensation of sound, it w requisite that the 
afe'rial pulses should l»av(‘. a c^ertaija, force luid dura- 
tion. According to some observations, the oar is iiot 
affected at all, unless the tremulous impulse cdinrap- 
nicaitHl to the tympanum losts. during ilio tenth part 


tije)tnargiu'# Hpi8hl. and lU the billow wbmh* flounng 
IVom the open. sea^Jmves against the sides of a pro- 
jecting mole. 

It h luMire that soutitl is made, to sweep witli such 
intensify over the' smooth surface, Af ‘a long wall or of 


of a second, rvery pnl'^aflou of a uiore traiisicnt an extendi d giillciy, AU'cllip^al i^nre, though of 
hind is lost abfloluteiy anu completely to our organ of. mtmifestattvftntr^f*, is h# really essential to « Avhi»- 
heilinng. ‘ pedng gallery vfo^ puiiu'df sonoi'oiis counnitrr*- 

Qn the other hniid, the impression # sound is not . . tioii ik found beyond thii tme' #h)plrlrrd focus, and 
prolonged beyond flu* tinii* of its ac;fiial prod action.' ■ unieh uear^jt ’to the whH. A fact of the Maine kind ■■ 


well a&certftmcfb— that soumls an^ always lieanl ilv 
mo# audibly, and af tlin preatesi? disUnce, in a level 
open country, or still hetierj, on ilu* smooth surface cf 
a mt lake, or of the oceaft itsolf. The rixuing of tl/.* 
cannon in certain naval engagc^niejits has boon noticed 
at poiiitM HO very remote froiit the scone^of ftctnni, as 
might seem, if not pcrfertly authpnticHtodi- to be aU 
On tho other liund ag;>in, sound 


Conoentra- 
iioTi in a 
variicnlar 
Uiioction. 


if it wiirft oihcrwise,' indeed, all aonnds would dege- 
nerate into iiniLstinci noises, and artiepUtp discotp’se* 
which distinguisluw man from thp, low# ktdmalflji^aud 
cmistitute.a the charm of social life, w*oul4 have ,beou 
ufterly jiMp()*^sible, 'I'IjIs fact, so arfd yet 

so important* slum's iiidlaputably, that /die |wapagfb^. 
tion of HonoroiH pulsi\s fh rough 0‘e, af mo 

not, in all its circum^fAnccs, Rnali:j|j<fuS to togedmr inaVdihlc. 

aion of waves on tbn- surface of tifejcr,' Theii^' nbdtf* ^ iJs dissipated aooner in idpino iv.gion.^ 

JatioBs continue long aftiTWari^^Ap, tW ''and' »|M*ea^ the travelliT, /oving at somo ludglit above a 

from the centre of their pro<fudt.lpu* The pulaatimi|| j. ^vallpyV di series wiili .uneoiiuuoii ch'suness, perhsps a 
of the air, no doubt, IU<eAvi«e suWlyife; on ih<^ broiv of the opposite inotmiain. and 

inent ; bpt «uch of thutii as flii#ee(l whilii he watc hes frv#.y flash, yct^can !u* wcarci^ly herr 

sion, must not have the foi^# and lije^repmt of the fjiwlimr-piei’c, 
which are directly shut through ih^Ilidd^’^^ WilO; R ^hnilav prltfcipk, avo would explniii the upe- 

the precise diflcriininfttioti between Avhich attbrds sm b nvcfto 

puiflOM, we are not emdilcd fi’om mfere t3mm*y to ebe^^^^ 

lennine. But sucji ,a disHnetion inust wwloabtiJtrt]^'* mouth inKtrument, it ii\ 

exist, olhenviHO indeed nil, diflcoiirfle AAmuld centinim iS^o wpi is lumed "C ratch ^he sircfun of si.imd ; 

to fill- the eaiMi ith a inohotonons hum, or 'an indis- tlh^’#ti?lit of 'judwetj^n i» g^dUfilly contrected as ilw 

tiuct inutlering. It wouiu nedilBcuIt to umiliat^jcmi- tide wtvanres; and the iame quantity of impulse be- 

elusive experiments on tliis subject, jet Cnllatfiml iog; probably w^aibitwncij* tJio Vibratory energy Ifi in- 

searciies might be ib^us'cd wiiich could not (nil t&\ ' temely acC'Uirjuluted at the mfrrW extremity, Whero ‘ 

guide our inquiry. . " it f^rike)» the cavity of the eXrA A^^jl;faini>et of thiw , 

2. But another s iVet in lh(^ tiiitilogy between waves , might m luapycBRefl Iw fomid'ftiyj^dvantageo 
and sonorous pnbn^fl, is, tbut tin* latter, Avitliout affect- ^'not .tmly for rcrnedyiftg the defecliiiif^^^# oruan hf 
ing to spread equally, arocapabb- of acquiring a siipe- '. '.fwiaring, but for ^^sjmting th<f ,^#ycr ft daWt feeble , . 
rior lorn* <!r tonilancy in floiue given dirmipB/ CVr- ,,aa<| distant 8duoda»'^"'%vi&llbn unibroliii hejtf clqKe l»e- / 
tain nnceermod Hojjmifl, indtH’il, are <llirnsr*d uniformly .iftui the head; tvitb its coiU’nvliy frmrtinyfto^hOi'OiiB 

*i e • *• pnlaoH, ,\viil, it to b#n a’usibly heiglfjfepi 

tboir'imt>resflion,. v...'-;- ' . ^ 


oil every side. Thus, the noifie v/f the oxplijsiou ofti 
powder-mill w heard, and often dreadfully felt, at a 
gieat distamu; nil round the, seen*' of dUasier. But 
llio report ol i. emmon, th'^iigh audiMu hi every di- 
rection, appears iuvaritthly loudest m the quaru^r to 
Avhich the cngltje. is pointed. f)n lhi‘< principle, a 


^ To explain l^itip^fely the toflexion of aquml, Rclb^xiou 
would require tsomo modjjl^tioriit in’ the theory of wodlfic^k 

atmoHpheric uiidul^ioh. ; poi”* « 

certainly not the, ceprre of A .iijW' flyatam of pulses* 


bvanian, w'hcn !jc seeks to Im hoard juore audibly, or ft>r* in many caisoH, this wodicl m egsion undfterali>]& 
at a groider dwtunce, is ticcusuoued; if no other help, confusion. Nor cwt the excitement of abimd be eup^ ' 
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Acoufliic** posed (q dttit in straight liees,. or to perform tfje same 
accurate reflexion a-* the rays of (jght IrJt fact, noithiT 
is smoothness nor I'xact .regulai'ity of surtece, rctjuired 
for Ihe pi odyjption of an echo* , A, qf j^Ikliugs, 
a^row of Ui§ trees, a ridge of rorUs., or chain of 
lieiglits, will, in certain positioiw, reflect soumj witli 
dear and audilde cfliicV It follows, thprtjforc, that 
tim reflexion must ^ formnd»^not at the im mediate 
surface of those ohstadiss,' wM^ cqidd wsoksiqii’^only 
an inegiil^r (Jispoiaion* Wt fit eotiie^ iKnmdafyi, at a 
sniall distutiO^ and ruruung the mean di- 

rection of the whole barrier. Wo ii^y conceive the 
tiile of sound acculttkUlnthAg whein , it ^opa, and ui-i' 
vesting the o]>poAite aurfnea Uk^ fiii athunqi^bere, till a. 
repulsion is exortwl. which again rolls it l^’k. Wlifit 
HOeins to conatiiute- the perfection of m echo, h that 
the st^m pf -the distanctis of eveiy^irit of the re'llect- 
ing flurfiiwf from tbq |»ersnn who «poak», nod fiv)in him 
who listens, shmild he the same. ^When thia diijposi- 
tinii obtains, all the reflected soupfla mnst wiadi the ear 
in dtie succession, without being intermingled or con-' 
fused. r , 

We may observe, that echoes ore often confoiitided 
will) the im‘r© rt’AWicnce qccaaSonuilj by vibrations cx- 
cit»;d among the obstacles themsdves# In a large emp- 
ty room, with its naked floor, and walls, ami benches, 
the voice quickly tbrowH tlie whole into n tremulous 
commotion, and sooms dmtwd iia the ringing pro- 
longed sound which is produced ; nor does this utijdea- 
«ant efl'ect cease, until tlm ji])eclalors have occupied 
tlie benches, filled tlie hall, and obstructed by their • 
vreight the vihratiori of the floor. WImt is called the 
riitndaniRg of sound consists in merely cliecking or 
preventing tte distufhance of extraneous tremor. For 
this jKirpose, the floor is covenul witJi carpets, hnd the 
walls Hued with wainscoating or hangings. * Such bar- 
riers, we have seen, would not, by choir yieldiwf^m- 
lity, blunt or obstruct the formation of echoes, 
only effect is to muflJo tlie clastic surfaces which tlwy 
cover. . 

Speaking The performance of the apoaking-irumpet has gew^* 
tiuwpet. rally been , referred to the concctttruted reflexion Of 
wund. Some authors have raitifjd the hypothosii 
iwcii so far as to investigate, from mathematical nrinci- 
])Ie8, the best figure of that iiifitrument. Much labour 
and great ingenuity have been utterly u»«8ted in this 
fruitioHs Htteui[d.. Kirohi'jr proposed the tube to he 
shaped like a truncated [>urabolic conoid, the mouth- 
piece occupying tlie focUa ; and he concludes that all 
the?7/v« would, by reflexion from such a sur- 

face, be sent forwtii*d exactly in parallel lines. Other 
philosophers have imagined, from a fanciful analog^'' to 
tJie property of ivoiy Imlls, tliat the figure tlescribed 
by the revolution of the lognnthmic curve about its ab- 
sciss, would be the inost]»roper for the speakiog-trum- 
jwn. M. Lambert, ot the Beriiuactulcmy, whose genius 
aud.originality were both of the first order, has given a 
fK^otion atiU diflhrent. But would be idlo to recite 
the vaiinus attempts which have ended in no practi- 
cal results 

The true physical , explication of the apeaking* 
trumpet was first gi^en, as far as we know, in the 
Lwlie. oourse of an incjid^^ntal remai'k by Professor Leslie, in 
bis Ej^pfrifti&Ktatln^ity into th Nature (md Propa- 
(fotion of Ileal. In iiie case of articulate sounds 


(aayis'^lie,) tlio^qiifining of thOj'-ttiRvdocs not uflhet dra 
pi tell, of voiefe,^ but.it Hugniouts ilie of 
tien./ Ilie lateial flow ijcing checked, ,jhat fuguctottiSi 
medium receives a more cundfmsed a»4 vigorous im- 
puhioii. As the lu'cath then escapes m<H*e slowly 
from the moifth, it waits, and bears a fhller stroJeq 
from tho oi-guns of speech. Bm. the speakifig-fnim- 
pst is only ah extension of the same principle. Its 
perforniaflco does airtainly not depend upon any sup- 
posed repercussion vof HOiimi ; ropentgd echoes might 
divide,* coidd not augment the quantity of impulse, 
lb loality, however, ncitlicr the sha}>e of the iviMru- 
mijuV.iior the kind of inaterml of which it is made, 

;i^ms to be of much ootiseqjtetw^c, Nrw can we ad- 
mit, that the speaking^rjunipet p 08 sc'sse.<i^ any peculiar 
power of collecting sourul in one direction • for it is 
audible, distinctly on all sides, and is- perhaps not 
'much louder in freut, comparatively, than the simple 
puassisteil voice, 'Ihe tube, by its length and nar- 
ixiwne^B, detiiins tho ollba of air, aixl Ims the same 
effect’as if It diminiKlied tlio volubility of that fluid, 
or i^Kreaeed its density. The organs of articulation 
,. strike' with conmitrated force; and the pulses, ho 
vigorously tJius excited, are, from the reflected form of 
the aperture, finally enabled to escape, and to spread 
themseivTS along trie atmosphere. To H])e!ik through 
a tioimpet costs a very sensibk* eflort, and Hoon j‘a- 
tigae^ and exhauata a pemon. Ihis observation sin- 
gularly cdiifirms llie justness of the theory which I 
hftV0s*now brouglit forward.’' 

• , Keaily about tlie same time, this tlieory was (‘on- 
^ firrttfed j»y some dngftfiioua experiments made by 
Hfifi^ctifrate, fit Ptuia, llis method of estimating 
power .of a speaking-trumpet consisted in fixing a small 
watch in the mouth-piece, and observing ai uliat di'i- 
tanc^e the jioals ceased to he distinctly ainlible. He 
found that the ;€ifecte were precisely the wime with a 
fruihpet of tinned iron, whetlicr used in its naked fiirm, 
or after it wan tifjfhtly bound with linen to previuit any 
vibi'«|tion of tho nmtal. Nor could there be the sinall- 
eM feflisxion of aquuil from the internal suvfiice of the 
tube, for the betttiog of- lho watch was heard exm^tly 
at the same distance after the whole of the inside had 
becii lined with woollen cloth. These «imple experi- 
ments p^'Ove decisively, that tlio fmrformancc of the 
speaking trumpet dfqieiufs j>rincipaily on the int(»nser 
pulsation which is excited in the column of confined 
air. In the Hamn way, sound is prodigiously augment- 
ed in a long narrow passage. If a musket be fixed 
within the gsdlcry of a mims ihe explosion Imard in a 
remote corner w ill have the loudness and character of 
thunder, 

Tlw progressive motion of sound fornislioH the cX“S»)undi>f 
plication of various remarkable fiats and striking musketry 
]ihonomena. 'i'hilp, to a. ja rgon ni unding at some 
distance, and directly in front of a long file of mus- 
ketry, tho general disciiarge will appear as a single 
coliected sound, the numerous reports all reaching 
his oar mfarly at the sHriie instant. But one stationed 
at the end of the line ivill hear -only a prolonged 
rolling noise, not unlike a running fire ; hernuse the • , , 

distinct sounds, from the different distances which 
they have to travel, will arrive in a continued euc^ 
cession. 4ience, likewise, the tremendous rumbling 
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Acoustics, mkif tliuiulcr, wljicln» Dj>j; Produced, w provf4 to ^ 

tb*'* Ih time, i||4jSict, .that the wJmle^^ord oscillateH, j^ einS-WiY^ 

iml^ed# aiiJ p'am^Wly* m hifly tli<) half, and the fo^.h4>f its 

«cli 0 f* 8 ;tiiay, rto dr>ubt> c^trihute to nii^aieot {^ftually a in^^^dmto vibi«- ^ ; 

ijjbe gciiiwjal ftlhict ; but their ordinaiy ioflopjie^^ tipw^ ; : 

tp V rooliy nwignifieaut, aincto it shoiild l‘u«8« the same b^ the vi- Wind in- 

\oj\eof iwedilH-atioirof i^mi^d in the ^plosioo of a e^nimn, . brations end, n^d '^trum»nt«. 

Jijunduf, which i« eHsunU^iy different* howevor, from tlf« mitt either opjen^ j^r otfjor/ Thcate Whrations 

terin^ and cruab of mnder. Thin len^hened and are (ktejr^ii^d length of tb<^ sounding 

varied uoi«e must yet he the production of a^oment^, column* Yet* i^tiprl^'aiid WbendinateyU^ are 
Tiio rapj(|ity of %htnlng surpasses conceptio^ found to oyf<^ist;;;Wi^h t^ fundamentisii* one. llie 

tlie prolongation of the somid which fodoWs it. b \yhoio (M)luipa a|i|{^taheo^^^^ into por* 

owing to tile vanoiw distance of tim of \poiii|i|i ^ 6qual hA th|t^: pr the fourth of it« 

wliich emit the sonorous utmrMods. The el^tfie^V lougrWdinal, mttonU,.; fdipl) feofe easily ronceive 
iniluenre darts W'ith tmm;^^rraUo . swiftness frOiu tlim longltudbial yib«ttion«* by observing the mi* 
cloud to cloud, till peritapa it strikefi-^t luAt into the titu^tions ai^ 'mqianHions of a long and %eiy clastic 
ground. Ihit, from every point df tins . tortuous string, to tlife'midof Wldch a balHs attach^lj,^A spiii^^ 
jiath, distinct pukes of sound d're transmitted* which . Spring shp^S jiirill?!)^tter the repeated and 

ooiise<{ucutly reach tlie car at very differmit intei-vals.; roco|!. If ^uck ’ siwWbnly at the one" 6P, it null 
SometimeH they arrive intermingled, and give, tlie exhtbit not ohiy n vibmtion, hut likewise partial 
sousation of a violent crash; at . other tittins tliey ' ones^,' winding vermiculaify along the chain of elastic 
seem suspended, and form a sort Of pause, it woula . rings. 

not be very difficiiU in any case to imagine tho rig- Btit when the yi*' ^ striich with unoomrooh force, 
zag track whicli tho ligh uung must pursue, in order * tdie att]lmrdinaie vibi'ations become pfedoininant, aixl 
to produce a given prot:-;<cted vumhhjitf noise. Thd yioh^ the Thk we perceive 

duration of each peal of thunder will evidently he m the dying sounds of a, hell, wdiich rbo by ohi* or two 
shortened if it cimiicc to shoot athwart; but must and expii'e in the shi-illost note. On such a 

continue the longest, when it J?im« in , thy . line of • wry narrow f Mflidatioji-^Oii the variahh; force with 
the spectator. As the distance of thVn4!<^r is e«ti- wluch it k blown— tests the whole pcrfornmiice of the 
mated by allowing somewhat more a mile for bugle. lipm, Whose edmpass is extremely small, con- 
every hve seconds that elapse between thb .acting duly of the siinpff^t notes. In other wind-in- 

the beginning of the report, so thb^ypaco traiNdnyd struments* thcseveial notes are eaiised by the different 
by the lightning, if its geuerri direeri^ wyt^e .hlldwn, leiigtlils of the tube, or by the ywious posUlons of tlie 
might ho computed by the same 1& .eu? holes made in its side. > 

durance of the sound. . ' r‘ i 'file longitudinal vibrations , of a column of air Times pro- 

Muhioal We will not enter at present^yn that Wneb of ’COnbiined within n tube opeii iit both eiuk, aroducedby 
Note, acoustics which treats of tlio dbplrihe of l^rimny : j^wiwfuUy excited, and very loud and clear tones 

but a few^ scattered remarks ma||r trace by the inflammation of a streamlet of hy-gj.„YjJJ' 

outline of the subject. A muipoa! pote, lar, ';dt^gon gas. This curious experiment avoh mudo ^ 
being only a repetition of the same rimplo OcTmany, and apfW!aw, iiidci^d, to have Iw'cn 

should bo considered as tii© coujunct^i wfearccly Jkjwwn, or at.le&st^iioiicad, hi other C4>un- 

jiatc sounds wuteiated at propfcrtioi|rii?^®>f'^^V‘' trios. Yet it Is most easily performed, giid will he 
Hwjetum of this compound e^t of t^e, Cipiridored as amu^hg, if liot instructive. A phial, 

depend, on the fn^'qiient hilring^il long nanow glass pipe fltted to its neck, 

The secondaiy sounds whfcb Whirily ahd, jnyariAy ' ^ '^'hh diluto sulphuric sci<!, a few 

Uccomintny the fundamental note are of ripe are dropt into the B^rid. As the de- 

two, tfirec, or four times faster ; nor does the acumee cbmporition of the water emhodied with the acid 
of music admit of any proportions hut what aviso ffdin now pm^e^ds, tin* hydrogen ga^ thus generated, flows 
the limited combinations of those viyy simple Utim- regiwly ffom the aperture, and is capable of catch- , 
here. Uai niony again i^i created by an artificial unloii ing fire, and of burning for sonie considerable time, 

of different notoH, analogous to the uatund composition Vvith a small yet steady round flame. Tbk vOry ; 

of tone. simple aiTangement, frequently Styled tlie pldloso- ; ' \5 > 

Vibrtuiiig ^ All tones are ; nod need by the regular vibrations, jdfic lamp, is in reality of the same natuiO with tlie 

Itutru- either of solid substances or of confined air itself.; coii^mation, on a laige Hcale, of ilia Itglits. A 

Strings of gut or of metal are most geiiemUy used; glass tulie being passed over tlm ©xlt-pipe, the hurn- 
Imt hmall vluies or pillars of tvooA of glass, or even uig speck at its point jbistantly 81 hm»^ ittt^ au don-, 
of stone, will answer the same purpose, forming the gated flame, and crates a cohriuuedf sbw , . ; 

singular instrument cAd sttumla o\ hartmmim. In fiant, mpsical sound/ Thii ofioct is not owmg to |^y 

these cases, the quality of the vihraiioiw flepends on vibratioiM of tltts tube^itapif, for it k nowise alts^ 

the joint influence of a variety of cii cumstaucos ; not by tying a bandkercbl^ risbut the glass, or even 
only on the le^igth of the fibres, but on their duck- by substituting a cylintlri* of Ml^r* The tremor exdtod ' 
nes8, their dasiicity, their dmuiity, and the dcgi-ce of in the column of air is, fbferSS|», the solo cause of the 
tension to w hicli they are subjected. The motion of ituH^ssant tone, which ohB^ varies by a change in the 
a musical Rtretched ihord was first mvestigated by the place of the flame, or a paftial obsffaction applied 

very ingenious Dr Brook Taylor, though bis solution at the end of the tulie. JBul still it iiS not easy to 
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atarte, 

not; ei>i(j|uin^j^r;jlt>R^ 

’" ■ W.'W fte'ipe|<i^ 

of |i 

md as- . 

T|^ .colump cotit^PO^I 

, thu$ tm agitatefji 
' audien eitpattstolji.' 

Xhe.'Bifigqtlir;^ , _ ,. 

incidentally ^ to 
conrse ..bit; earlioat ^ he has 

often aince^ ^ pnm4^«; an 

oi^an eonBtructcdy. Ilvduld Vyo 

very curious and pleafthi^ eftecW 1 ^ tnotj^ ' 

of the gl^a tubeB) and iho eMIing or 
ing their iipper opday would ^c^ion p conMdera&le 
%’ariety of iwtes.; By pasaing^the hydiogcu ghs 
over dlfterent ^pieMds, the fli^pje be iun<le to 
aasurae ^ioua coloo^^. liiif^ht wovti; 

by a Hpontaneoue mwpanwni , while tlw eye Avas 

gratified by fW display of tli^ ear 

^ would be charmed wj|b im^r^ melodioua 

symphony* , ; ' ' ; , ,' 

See in tliia Supplairientv: theijnrtloleii Ecj/o, If Alt'* 
MONiCHi^ Sov^’0}:yIaRa;Tlfo^^, acnd'lWMteiii^, (&) 
AISaM ''.( w^LtxAjyniii) Hector o<*.;'tW. 
Schoply Edinhu%h, and iutlior of aei'onir ^lWe 
works oomijicted; P/m itoman liieratuiei was 
June Hih 1741>,vyd a small farm which hia 
rented, not ! far ones, in ^loray$l>iiii,j; . fife 

■ V. do(‘s not appear to Jjate, recaived hny poi^re^l 
' , rectiou to literary pursijlits, either from tito 
menti of his pai-ents, or tlm ability of the 
schoolmaster ; but is refeVifble to a class m hf 
w'hich Scotia^ tan produce p y&ry Imupui^UjlW 
whom the aperet worhings of ^ 

have raised above the level of asfiK^wtes,'; W 
urged on to distipetion and usefulness ' uodqr^„tTI& 
severest pressure of didiculties. Jhe gentlp 
in*^nt of ah old schooliuisti'css tauglit him to lilio 
his book, and tins propensity ii^uoc^ his parouls to 
consent thatdie sliouid learn Latin. To thp imperfect 
instruction which he wjeeived at the paiisiwidliooh he 
,.j joined inde^tigalde p^udy at home, notwitheiandme the 
; jbicafity means and a^ommodation of his fathers 
.;• " ' house, il^^ofe he sixteen, he had read the whole 

of Livy, in a copy of ^ small Hlaorir edition, which 
*> 1^0 Imd bo^owed fepm; 1i neighbouring .elcrgymim; 
oWningforthopr^epfall 

sagacity «|44 C^^*^ (hctioPi^dijd not euah^^ him to 
, tmsti'pe, ■ ft wiisboforo ^y-hii»d(L, thfriag the morn- 
,"' ' m\ ,%;4e .jpf .^Knters of bog- 

'"^d jtlugouf of . an be proso- 

OUited tlie jiin'usal of diftieuliS c&ig { for, as the 
> whole family wefe ;^Jcotod round ^ ' 0 ^ fire in 

tjin evening, lie was )>y the noise from read- 

rag witli any and the day^%ht was spent 

■at school/';^, '«'''■■' "'' 

I*}' tlie auiunm he was a compotiAor for 

one of those bursanOs, or smatl. exhibitions, which 
VOU U PART I. > ■ 



■49 

^^^heir. c1r^ 



to unsvemi 

t'as the pir/n'''i(^^'^'h^]l<d«d to'tK^ 
boit n^^lScdrciwjs, and as' hfs.rpRdi 
•iiig, had'''}^'‘yet;''b©mi .aecimeifaed w&s 

foiled by i^id youth 'ivod had f>^en mdreWj^ttiiato in 
% uistruponi' Ahdht the sam^' time 5fr 

yfelsoii, <£riyation of his inojI^nlf^Br ^nd ono of the tnl-' 

, of the him a tardy invitation 

v #j^lil^:: EdinburA^ was prepared 

a seifeOn }”— a conditioa 
l^|My ^ nothing of life 

but pw h^shipS The* Of Mr Wateon pro- 

l^rj^ h^ i^;admi|te lectures of the dif- 

ferapt^^OfeesQ^j had now alto access to 

books in thfi tfWcge Lihi^^, his Utei'ary ardour made 
|j)im submit w'lth dieerfiilness tp the greatest per6pirfll 
'^“^"nions. Eighteen rricmtlis of assiduous applicatioh 
l^hjm to repair the defects of bis oarfy mition, 

. after a comparfitive trial of candidates, 

thh' of the foundation known by thf! 

namo^ of ww^’s 'Hospital. At this peruvd he was 
only iiktoteofi^Tnh which account jlm govenmrs ot' the 
ihsdtutiou Uttjifed the appointment to half a-y ear. ; bbt 
his Bteft<lia|58^*atid ability speedily repioved their scru- 
ples, . Alter holding the situation tor three years, he 
was iudw^d/by, tlio prospect of having moh* leisui d 
for tb^'^W^tiliion of his 'studies; to resign it, and be- 
■ocuito^W^ata^^tutefr to the sou of Mr Kincaid, a weal- 
, ,a^U afterwards Lord Provost of Edin- 

.bt^<gp^ con»c«]luence of Uiis comiection 

.‘'ihai hd wps raised to the ufiice for whit ii 

JliO .was ^ .qualified, lie tau^Iit in di<r 

High Schqoji first time, in April Hr; snV- 
. for/Jir idliathetoft the rector ; in conacqueiic<‘ 

, pf * whoso 'glowing .uwmities, an arrangement wuh 
;i^ei^;by u^Wi.ine r^fed on a small aihiriity, to he 
from. W^ptofits (if 1^0 cW; mid Mr Adam was 
cdnfii^d iu the'reqtprisihip on tlio Sili June 1768, 

Y thw p^ipdr bistoiy of his life is little 
ptofeshiomd labour^*, 
ad^ No Hoonor was- ho 

\ iW!;tih ^aii he gave himaelf up witli 
of Lis class, and th^ 
pWtSJ^cQhnac with ill, jipt forty years his day was 
.di^W4 ^dlfr^uigular i:iBgu&ty between tho public 
duties of teaching, and that uuu'eeried researcii and 
industiy in private, n hicb enabled him, amidst the 
iucessant octmpatiun of a High School inajster's life, 
to give to. the world such a number of accuruto and 
laborious compilations. So entirely did these objects 
of public utility engross hm mind, that he mUed but 
little with society, and considered every moment as 
lost tjiat was not dedicated in some n ay or other to 
the improvement of youth. Pew men certainly could 
adopt, witli more truth and pro]irit ty, the language of 
Horace, bpth with regard to bis own feelings, and the 
.objects on which he tvas occupied : 

niihi tarda flaunt incratauae leinpora, qttw «poin 
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Hie rector’s fto, whicht in the High School, 
most advanced of fivcy consisted of no inure than bc« 




m \ "A A ' 

^ ' f(ifc y J»pys, ‘ \rafi ap^ 

a'l(*brify as joiiiorl 

ui '{J^^ptoircsfj 'of ihii country in anti y>oj>aJj^ 
tiojjf to inoroasp jIhm i^umf)pi* lip to the your 

of hh (in#Tf>. forihat ytiui- cwfjmiupfi iCi? 

■i ^jJttnp!*.— tliP tiTiiiibpr that Imd pvnr betm tol-. 

‘ jprtpil i« oiip'c)rt^arand» what w i^inarlcablp, o^aal ta 
ihe amouiit; nf wh()k:fivp clasNPs duvin^^ the ye^ 
when hefw'tft ttwipfbt/in the j^chooJ. ' , 

lip peribnned an c«'SpiUia! Kcrviep to the lifceratuw*'' 
his ecfunhy, by 'iriirodupin^, in ids ou'ii.’fUiNS,' an 
rtddJtioBid Jmi.T of b'achiiijjjf, for Gi«ok ajitl' Gnpgra- 
pljy; neillK^r of winch hranclioft to havellfe^;^ 

pontpoiplftlpd in tli(» OKgntji^,lbnnntion (it this acttoA 
'fhe intrrKhir(ion of (iro<^*>^hhdt ltp.,„(?fFe<iti|d a l^ear 
or two after his plection, waa vegatdaS by borne pro- 
fp,^i!i(>rH of tlte Uiuv(‘i‘sity a« a dtingerons imsovation,, 
nnfl a!i nnwairantahle encroachment on the proviiica 
of fho Ooeh fliuir; and thte mpiisai;p was accor^ujgly: 
rpjii>if<»d, (though, it is sathfact^y to think, 
fuily,l by the nniled efforts of the Seuatus 
rn^y ill a petition and repim^htation to tlie 
eonncil, drtiwn np and propoped l)y the celehrtited. 
ih-innpnl of the I’nivertify, Or llohertson. This hup'- 
poiKsd in 177^. ■ V 

It is not possible for a man of principle and or- ^ 
dtnarv afVectionH, to he occupusd m gaining a large 
portion of the youtli of his couhtiy 
find N-irti)(% wiihout hiding A deep i^iidpbutiihility, tusd 
« p:o‘sunonut intereiiit in their pirpip*e8s ahd well- 
doi ne;. Tliat such were 1 )r Adandb feeling U ptoyed,, 
not loss by the whole tenor of hiis' UfoV' thWi hy htjj 
vsvide of (’oiiductiug the luisino^'ot\^hh.’^'^^^ l>y 
;l}r‘ fret scope and {Ipcided-bupport he gave to ^talbnt, 
puvijeuhu'ly when the p0.^erisor of it tva^ ppOr and 
h icndicss; hy the; tender coticeri with vs^hich he ffiV 
lon od his pujstlM into iiA* ; and by^ teat, pot 
ojie()ijivoci'il,, ibp enthusiastic attdfcfupent and yeri^rai* 
)i<Uj whi< li they entertain for his menjoiy* ,Mn his 
<'lu.ss-rooui, Ills manner, while it imposed teapect, Was 
I ijidly nud coikMliating. lie ^^ivas fond of telfoymg 
lilt* irlts^iiuenesfi of con tinned at tbwjfedn hy iiarmting 
cunous fuels and annjsing nneedates. ’ Ik the kdtcT 
pyiM of bis life, he was perhaps too oftrim^he hei^ of 
ids own tale; hnt il.ertrwas something amiable 
in thi-^ weakness;, ndiich^aroso from the vanity ot,,h«. 

dotie juueh good, and .jvas totally unmixed with 
any alko' of iipUishm'SK.’’ 

Dr A dam’s first, puMicatiun was his 
v.h'Lch api^’Kred in 17;:?, He hud .two principal ob^' 
jiH'Is ill coinjiilinsj; it : — to cojnbino t)je study of Kiig^ 
lidi un<l i.atin gsTo-’.i:o% so that they might mutually 
ilbislratc each ci'ur; luid to sujxwsode the prepew* 
terons jnelhod oi twudiing Latin by a graumiati com- 
posed in dial languJige, and of overloading ibe me- 
mory nltli rules iit Latin l.i'xanietcrs, for almost 
■very <’ u and every anomaly in itn grarnn»atic»d . 
ti'iictm . The clnuigo be propo^^ed, resisonalde as 
I w;!-*, ould Dot be efTerted withor-t runniM^ t'oiin- 
ter to coTitlin!‘'d jircjudlces, and iou rferiiig with esia- 
blished book,''. Althougli, thereiore, the g'-ammar 
met. with the ajprohaliwi of some einiiieotly good 
ladLO'.P, partinilaily of Ilishop Lowlh, the aiitlair 
had no sooiim* cdoptcnl if iu Ij’h (mvii cliov, and le- 
con)in(?nded it others, than a ho'?t of enemies nise 


fat.ioh..>iM ,vexatioti$ hobiilijt^ 
and thty- fiEU<rf,dijdvrMnas^^ Dr Oeoi^e StoWntt, 
thon pwiij^ipr^of {ikmanity^ wmrefethd Jfo Jtuddimwi, 
; wliosc fun&foir ^ ty^lfntonded, to (tttjfioy- 

»«de and tilfihi^ cnjUbc i^hy be the coipmehce- 
joeut of thpdetAin^d op/wsitiwi tlmt was king 
ina^ to jghy chf«ig^{ nefi- 

iimny tdibpWi^ by ifijftte bis adversaries, Aiow mid 

then ‘'blterca &r fom- 

per; aud^foy nigh and con- 

tempt^/ pres!^^tu«?ds ighomnee, fo perhaps to 
fod conciliation, 

yd]|ich euaUe man, wiittom the ^htest.compro- 

Of hi8 iu#mty^ to wdn his why by yieltling to 
the ^ ^ 

Hla wort (ih wh in 

^791, and 'has ii^fotn^lted, more ,thftW^ii«§^’>of his 
other prdflu0tio^b/’W give him a name aiS a elassical 
r The Vast variety of matter,; the winutonesR 

■^'cl ttcfeiiracy of the details, , the number aiid fidelity 
of tile references, the ronstaht liliaring tHK^ work has 
upon the clabsiirs, and the light it throws on them at 
every .step, were soon pert‘4ived and yppreiiated over 
the it'liole island. Those ^ulid excellencies abundant- 
ly eompensate for a eorlatn air of beavmoas, ami ilio 
absence of the lighter gi'aces of interesting style and 
maOnW. reader , follows him hh lie would do a 
faithful 'gdhie, through .a strange and difficult coun- 
^try, wim | feeliitg of pei^ect assurance that he will 
anrvo at the end of his jouirney, If nof by the plea- 
aante# road, iit legist by the most direct and secure*. 
'Jlic liojttm Aiftign/Un'it is noMr adopteicl as a class- 
Twiok in many cf the English schools, ind, even iu 
those where the influence of custom opposes innova- 
tion, it is foiuid in every inawter’s library, and recoin- 
'mended by. him to his ndvanceii pupils for private 
reading aiul refcrancc. 

' In 1791, he publisherl hia of G4iograp}ty 

in one thick 8vo volume, of 909 page.**, 
'w(hic)i had grown ii^, bis hands to this si/e from a smali 
ii’eatiKO on the semb' subject, printtMl, for the use of 
hfe.ptiipils, in 17^4. The object of this work w as to 
cwtieci the study of the classics with dial of general 
^powledge; and it accordingly contains a curioua 
compound of mterui^ting matter, unw;ie1dy as a school- 
hobk, and not always armtiged in ilio most Imninoup 
or engagi»g order, but valuable to thti j'oung student, 
for its (Succinct nreoimt of die first 'priwiples of astro- 
nomical, ii'iHihematical, and phym)(;iil science, and for 
the mass it contains of geogiipbiaaJ and historical in- 
formation, especially tvidi regard to the fiihulons ages 
of antiqtitty. • ; " 

His ChasM. Biographjfi publisbed itt 1800 , i# 
tho least ?n request of ail his wogltf^jl % ^iifcuinstunce 
owing, perhaps, to t)io mOte comprebdoistii^ and popu- 
lar plVi of Lemprforo’8rC!(S%i^ 
hibits, however, ample moWof widt-dfrectedindus^V 
and in the number imd acgiirucy of the ro- 

foroheofi, furnisher Un excellent index to the boat sour* 
c,e»,of. information, oven hopk itself may be 

thmijfin. Ineagm and jicanty* ^ 

Ills last workw'^ his ap- 

peared in 1805, printed, like every otherfroduotion of 
liis penriii the most unBaHuming form, and with th« 





A (s^den^ the of 

.. knowledge mtd |||ie etnalleet^ulk, Ap^i^Wd it 

’ U) <iie:eWeht,ftt tbe eb^^At wite. 

(;hiedy for % mo ef ^dbof^fli j^idtpi^>^4kWet| by a 
larger work, cob^iii^^^fMie 2|lt^tmtlothr osf ovoiy 
wor^ in the he Itad 

acquired by; His lbyif^^}e|:dt res^di 

and conwet' st&pfd and ;^^rved'!arfr 

thorityon thnrbook, Tbli!£|^,fiecow 
rm«ineanlfi^ df words, ttiloms^ 

and happy> pi^tion of which 

bound, . partieularly k ;ti |0 Jatj^ w 
well adapted to ratnove^tHe the yodnger 

student, fln(|. reader odi^i^jtanding tlie 

modesty, of its pi^toi^sioina/i.^i^y to :the 

more advoiioed. li ifii mucli tegret^d, lie did 
not pompieto h^ Iwg®^ wpi^i oh l|i^ cittend- 
ed Bealb "^|l3 lutiser |)Aiiipf thp email 0 |^e w 

oxccutedl - il(j hed pn>cecdbd . ^ 'tol^'ns,t^ ,Wbfd 
(JomburOi with a plenitude oCjiJluBtfation tliaf \^u!4 
liarc made, tluywork a treasore of Latu»tty, when bp, 
ivas eeized ip school witlt an apoplectic allection,--^ 
wjcastohed, perhaps, by the "mlpmeness of J«h 'appli- 
cation, and ilie small poyfion pf ;:aleep he allowe<r 
lUnificlf ; . certainly not by ma, which 

was simple and |ib8t(iraipim to .’jia ^^xtreind dogi'ce* 
Jie lingered fire dayh under the dWase* Atnidat . 
the wanderings of niM tKat acCouipatiied it, he was 
constantly reverting to the buwhess of 'tlie;chiss, and 
addressing his, hoy a; and in the lost hour of. his life^ 
as ho fancied (lini^lf examining on the lessein of the . 
day, he stopped short, and grow^:dark, 

you may go)'* and a|jp:ivst immediately expired. iFJle 
died on the 18tli, qf Docemhor 1809, at die lage , 
sixty-eight. u ; , . ' 

The magistrates of «l^diidiuigh, whoso predece$cm 
had not alw'ays been alive to his inents, slieW'e^ tWh* 
reapoct for his memory by a public funeral. A >i*i)orfc 
time before his death, he was solicited by some df hhs 
old pupils to tut to Mr Uaebnrn for his portrait, whi^. . 
was executed In the best style of that emiueut 
and plotted, as a memorial thtdi^ g^titiide ^nd ,xe- ' 
sped, in the library of the High QCaool. , , 

lie was ttvice married ; first in 1776, to Misa Munro, ' 
el<lest flfiughter of the Minister of KinUiss, by wdiom 
he hud several childnm, the last of whom died witli- 
Sa a few dttvs of his father; and, in 1789, to Miss 
Coflser, dauglaer of Mr C'osser, CornptroUi^ of Ex* 
rise,, who, witli tivo daughtei's.and a son, are still a- 
liye. (f.) 

^ A I) ANSON (Michael) a celebrated nuturalist, 
wipi descended from a 'Scottish family,, whicli hud at 
the Uevolution attached itself to iImj fortunes of the 
Houst! of. Stuoit; and wa^ born the 7ih of April 
J7*..^7, at Aix; k I^vcftca, his father, was in 

rho service bfliil,. do Vintimi|iJ«; ihen^Archb^sh^^ »f 
tliaj proyjnc^ * the ttsksiation of tlda prclat** to 
thb •archVishopric of ' about the yea^ U'SO, the 
cldcV Adansott also rbptdrild tbitbdr, ik'Odpipuuied hy 
hw inthiit family ;of five ciu)dron|. al) of w'hoin w'ore 
provided for by their IktlierV pa.|i;on>. A small ca- 
Uonry fell to tbo our future nititrajist.; - the 
revenue of whifk'dofirayed'tbe expenses, of lirs edu- 
cation at ibis! college of Plessis. While there, he 
was djwtiuguished for jgroat ^uiekiicss of appreJien- 
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mcutiory, ardour i Aut A iar\sfiM, 

hiis tpm pO partictdar, Wtil ho recciy^d ^ 

the cclehcatcd TpbtfiviUo Need* 
banj, Who bi^^o«e<l to he present, at bUp uf the pn- 
. blic exainkattons, and won siruck with' admirutlun ' . 

of Jiis taJbjjts • and . acqmmiients, Irak ino' ' 

mont timt. young Adansun received this domition, To 
the last liAUr of liis fife, he pevjsevcred with a ztiahiJ- 
m^t upoxawpled in^ tl^ ob^orvation and ^tudy of iia* 

l^flSPg cj)%gOt youthful ardour was well 
a^p|clycd,!h the cabinets of Ifeaumur mid Bernmd dc 
Jnsneu, a# Veil 4«, in tlie Jardln de« f lanto?.” iiutit 
yas )iis t^at he ropf^t^l the iustructioh^ of iI.m* 
prQfpjBSgro io such of ^i^^i^^W't^tiulents as pouhi mu 
advance with ^raprdify bqnal his own ; and Iwforc 
ho had complorod his hinejtecnth year, he had acluully 
describtiiti (for his owti improvement) four thousaiui 

of the three kingdoms of nature. In this way 
hA B0Sja/;^xhau^tad the rich stores of Rrcumulmcd 
kndwfed^JU Europe; and having ohioincd a smuU 
Uppctkitm^nt pi tim colony of Senegal, he lewigued his 
cammiy, and .emhai-ked on the 20.th of Det'cml ei IT 1 S, 
for Africa. /, / , ^ 

Tite motives which decided llio choice of Stuwgal 
as the Hcenc- of hitj observatiousj ai*o recorded hy him- 
self and nrt\ too remarkably indicative ol’ his ardent 
thk’st qfiinowlotlge, not to be noticed. “It wa^^’ 
aaya Jn a miemornnduin fourid after his (h^aih, of 
all, European' tiiitabUshments the most difficult to pene- 
trate, the most hot, the m<wt unhealthy, tlicmo^T tinn- 
gerdua^n 'every reapec.t, ai.id comsctpu.mtly the Icjm 
faipTTO to iiaturtiliats.^’ 

, Hl^ tolouf lfelbttiiiod unabated dttring the five \cfuc 
that l»o remained in Africa j in which period lie cei 
Iqcted and described aii .inunenso number of CLuitmiN 
amliplantR deiitiftarod maps of the couiuiy. and iuii<ie 
^trOUomical obtforvatimw j prepared gruuumus and 
(lictionaricH of the languages wmliwi on rhe bioiks ot 
the , Senegal ; — ^kept meteorological registers ; — co»n|n>- 
ged.’k dotkilcil of all tiio plants of tho couniry , 

*^VXiii, cdllcctechj^ecinViins of every object of couj* , 

6fe*ye* M. Ciivj.er he hud fccn the 

and results all these multifarious and Iti - 
l}fh‘lou.s eidrlioiia. ^ 

. The situation hi which Adaheon was ])!accd, was 
ndnilmhly adapted to foster origimdiry of gfuiiu* ; but 
it was also uitcndcd with ('very dtsadvantagi; that i*;»n 
arise from ti want of comparison and livalry. Tin* 
colIisioQ of kintlrcd ini(*]li*rts generally diminisbes ao 
overweening conceit ; whilst entire seclusion from 
literary society as generally increases the pri suinp- 
tipn of genius, and reiideva eiTOlb fiiniiliur by long 
uncorrucU.*d repolition. To these cause'*, aiol to dn' 
secluded life which ho, continued to lend even afier 
Ids return to Euvopcs may probably lie ti-aced some 
of the peculiar fealur(*s of Adsmson's chwut'ter. 

Thus he cl.'oso to ilistinguisJi !iim‘'elf hy ft new sy.s- 
feiiv of ortbograidiy ; ajid, iji'*i.ead of a simple and 
convenient, nomcin lalurt', hi' employed u set of m - 
hitrary terms, whoso etymology could not Ih' tm- 
ced, rnitl the synonyms to which he rarely coiidf- ' 

(M'eiidcd ti) pomt out. He wa.'- opinionaiivo in no 
Mijall degre«i ; and l)is vanity and self-confideiK'o top 
often led him to overlook, or to undervuiue, tjju la- 
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. bonra Vbd irere 

mqaay^/'-^' ^ ^titA.'appUcatioopt^WttpjwwS^iii'iw^ 

AliSwt‘ thft peHofI of A<?aTi.s<*tt*« to mont fjfisto4 it the 

plait) ia 375'1>, nataril hisito^ bad undjsr- CiK0«i»^^d‘:hkv3^h<>ijrt. Ac- . 

ji very impoi^Aht: revolatioft, tei the vahiable, , eo A 4iij^ ekparim^ntal jnethoi!|^ * 

;^«Ajgh widely diffemg, laboore of 'button anti Lid- tliatofapoiM«ti;^paii«ioiidfWe^ 
iifeus. The on^, loose to fiht Imagination, pttr- of &p^y|if^;)l|(C abtpiaimtly ing^enidtis, and 

"otiod o ''path AS 'seductive as b(.)autifu I ; the odtoi*, en-' ■ \' ' 4]^"-' 

toting with ipiniiti Tdiacrimmation kito erery depart- of a 

joent; fumisbod a thxt-book to pbilosoplun^ ; }>eings^ on lb^!^on$idaiitibii ^ oadh'ii^^du^ dtgau* 

the eplondid painthiga of bis cl(M|uetit riva|jiw tltoie^ Aa each he eata- 

who'delight latlier in IdUliUnoy of oolourioi, than hi hli«lw>4 a ' 

the chaste portrnituto of nature* Both of fhes^dtr* 'jiw'entb* * 

tinguiNhed men) h'om too clbetdy: oohfiiMn^'ih0i»selv6% ^'of similar division, 

to ibetr individual views, to live, Ip d,^at and the fc&wnahmA!'^ . coKSi^^^^ in 

ineaaurc, overlooked a most liitoi^ida^rancb of th^v primortion^Oj^j^ organs. ,;. ^ 

subject, viz. the general relations of ah heiugs, irom of thfs method confiistf^itoa'iip'* 

which is deduced the dlvieimiof them into families ; pfoslpg. u less rlillScult ;^p||pO^ 

which division is founded on their peculiar characters, thantlto foild^^ml^ctesund Ui^r orga^Wion. It 
This had formed an importii^ brtmchof Adfl^dnV . giv^, |ioWeWwj' di9tihct^ideas of the degree of 
aoHtaiy redections, and tlie hoM^^s'-tvith wh^ch-he au^ating iMjisyeen organi^ bein^)' hide|»endent of 
devcioiied his viewsj soon attratSt^ the a^lmi^tioh of ‘ ^ physkdoglcal science. Of thi# f mcMorf/* 

natumlists. To appreciate thoWmghly the vaJueOf ’^‘is as ho caUcil ii,, Adanson gave soJne ftmiunt in flin essay 
labours, it Will be necessary to mtnibit a rapid fikdtch ‘ contained in his Xrea,t^ puldtshed at , the 

of the general prlndples which influence n^itumi tr- ;^d>f his> ; , 

rangements, and tho particulai- v,lews entertained hy i iJftiil ihe apjieamiiioft; of' thii worh, the animals m- 
Adnuson. /' ,;ilial|ilthig shdfe bAd bdfe<lv W On tbiiv 

h' my oi’ganized being is to hr contsideih^^ an branch of his 
iwseniblage of parts, which, by reciproi^ actions, ed ^at, #fcle hw me^dical distnlmtion, ftmpded on 
produce certain elFects. Betwe<^p all of\ these pan^ liot losa ilkm, twenty of tliu partial classiflcatiuna al* 
n mutual dependence Bubsists, apd im^ ^eady'^ludini tu) is decidedly superior lb that of nny 

can lie cllccted in any one mmnbftr-of?iy senA, oj hia-jprodeccwrH. Idke every fir«t':.attenlp,t,. how- 

cnit sensibly afleeting all the. othet%^ i» h ever, it bad impeifectlims, ;|anl l^iO(|ej;'afofai from 

less degree. It h obvious, that there a itot having exf^rnined the anatbi^cal atttii^ture of the 

eermiu nundier of possible combhiatiSna'J lyhfen may animals; fiom wbicb cause be o^tted, lu his airange- 
f»e divided into two great classes, tli^,;jifimai^twd3^o . :,ment of tho class of A/o//<woo, m moilufcuus animals ^ 
^iulHu•dinate. ' f' , ' ; ^widiout abells. 

I'lie first step towards the knowledge of these < 50*111 ■ original plan was to have published the whole 

iunaiions, would be an accuntte aeoniuntarice^witmnil !<of die ebi^cvvntions made during bis residence at ijene- 
tbe actually existing organs. .If in eigl»t volumes; hut being deteiTed by the dilh- 

Hiid if a complete view of alt powsible Cbiiihitl^atib^a 'pities attending so extensive :h pnblicittion;' he abaii * 
wenv deduced, every organized bolij^'wduld be altot-; doned tW scheme, :«md applied himself entirely to his 
tod to a detgrimnato piaec) accordhig to itanrgahs;’ of Phnt»i' wtiich he published in 17fi3. 

and tlnwc would be a correct sys^hft^c tmwi^meot 'lu^this dm Ibund the application of kis general principle 
i)f all organic natura ; every relatiiJih every property' not lesaikdvantagcous than in hie preceding works, 
would be reducible to general laws; every function ' -I'ko'diiitribution of pjants into worfKri*/ fainilicB has 
might be demonstrated; and natural history would’ attracted the notice of botanisfaiiinco the middle of the 
become a ]>reci8e science. SucIj, however, is only aevouteej^h eentury# llentard de Junwcu, tljo friend 
the ideid ]H*rfection at which we aim in. attempting and inafriictor of A^lapson, bestpwed much attention 
natural methods, to which we carmot expect the ra- on this sidiject ; but, diswUisficd^with biw success), has 
pit! advance finic’uMl !)y some visiorauw tbeorists, but left no other memoHul of bis -labours, tbtm the ar- 
to which a steady perseverance, iinJouded by pre- rangtnnent which he introduced in the gardens of Tm- 
conceived prejuili'^es, will ultimately enable us to a^- JtjOn, in 1758. Vromj)ted by hi«' oWll' bold genius, as 
pronrbv Well as by fho example of SO distingliiahcd » friend, 

fbe nmst direct means of calculating the effects of Admiaon undertook lim Igsk 5, imdiddm^hefeU into, 
the before- iiientionfKl inodificalions, would be to de- eiTots winch had been Avoided by Jhiitiileu, he cxocu- 
termiiv^ me function and the influence of each firgao. ted if, ujjon tlio whole, ,irit{b ^asiimmatfe al^lHy* |u 
Jn this way, the great divisions might hi* made ao* the preface to tlds Work, kj||jS^ an elaborate WMMiftfht ' 
cording to tho most imporlant uipine, and the inforior. of the histoiy of botasy hert? it is hot <|ijfibidt 
Would 1)0 natmully founded on tlie riJatiouH of the less to peracive, that on^ hif hie chief oljocts was to insi- 
iin))orlajU. ofimus. A scale would dms be c -tablibli- ni^fe his own claims »d pfUbed at tho head of adep- 
od, not loss coriiM-t m rt^gariiing the order of nature. tiSe botanists. n. ' i 5^ ^ 

than if it had been lomied eubseipienlly to a full exa- lu 1774, (eleven years itftfer' lho':appearanca of his 
miiiarion of i)1i iter woi l-s. This pnnciple of classifi- FomiHea (f ho. submitted 1)0 i^hfi cojifiidera** 

cation hai been named by sfAue phiJosopbers “ ihe tioA of the Academy i)f, Sdencea an immelMO work, 
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jrfiWfew- ^ fa 

^ (ill kiJOtVH beingiii iu tlio 

heavens^ T\y«#y"*sev<^ 0 jfci^ vo- 

, liimtia, of wi jfljjplayin^' 

the w4^ae» tlmir 

ilistnljutiw, ‘ litt|f r^nove 

ttit>'moirfl« |iie 

tlu'ee.'ldugdom^s of'the ^ 

had'iioeii ijitru^d; 

ta fl&parato oad pul^lSish ^ ow#/ 

leavi|^i^t wl^At wa« f hut he ob- 

tiliaaiiiSj^ypb^ ibis ; by ,>bieb; 

uieaas baa Jbeen 

^ whi?;h, if we may judge iVom oibW;Wbicb W w w- 
' fcreat times gave to tbe. worid; woubUi^ posseasad' 
gi-eat jnerit, ,/ v' . , , . . v;;/ . 

Ill the midst pf bis scieiiti^ ia^oufi, Adapsoh dcvq* 
ted much of lUe attention bis te|Ir> 

iiiga had p]mb^blyi^0n 

his ycsidonce/in'iSetlbgal r scwce^ name the ^ 

slave trade* ' Apaious tim coiu/bi%a^ 

(rf Europe, as \veir tliO; AhicU) be 

addtweii ti inj0H!ioir to'the^h^to^^ Fbic^lk he at*, 
tempted to dmnoUstrate ISen«ga):' ?)^as vjnjU fit-' 

• tod % prodiu^tjbii ^>< 11 ^, the valii^bm p^duc^.bjt ' 
ludiaiii uud |bat^ bjl^^iuitabUi 

eiicoiniigienieuti ' ^ep uegnoen iU%bf bo iudttee^ to 
engage in tbe jonitiyativn of; the soil. ' \Thi^, pj^op^i.^ 
tion veceivod no ; eiiopiiiagomeotk 
mstev oiMbe FtOhet C^ompany { 

’ iiiiNtaken notions of patriotism led him to 

ovttrturett h'om the friends of dm aboiitiem in Ipgl^d^ 

. tlm details of luspiaU still remain unknmtn;! |o\.the 

Of Adansons^ public lift) fs^bpi; re{Uab)f , 
bo said; for after las rejertbm |j|f 
sel of the academicians^ lid seonii tp fiave pursued bm 
pbiloaophio, career in siien%(md unpbtrj^ra, 
meat. Engaged in such oeou^mtiona, it migut bare 
been supptiaed that be woul^^bt^vb been ^epipttHl ; 
■ftom the evils of that terrible which hss 

' been productive of so mtu^y caldmitim to Jiis country 
and to EuropCc But tbo paac was v^ry dinWent< As 
, . bo, had devotod bl^ to science for ipi own sake, be 
r bwl never made ilttboiueaas of atKiipriiag^WORlUi ; and 
having no patrUno^ fismoi bis ancestors^ ^ bis only for- 
' tuno consistedjO^ por^ns, , Urn rowmd of bis lalumrs 
Senegal; auAthe pilbse td^^the apomm furuislied 
by bim> ^ 'the J^oyal cSb5n^f^■ an. injustico and 

Frenchmen, 

|ho/(^iwitU€fet 4wup*hl^^l)rivod :^is baruilcss ipan, 
known only aaian ,(hlifl!tnant Id sctonce, of 
he Ji^ tso,<^b^|v |^pedk ,v^A pension 

the^ /Academy suli remabiud, add was, snfiicient 
fat his limited w'anti^;.bdt( 01 ^ tlMirt.4Sps.Qbuion of tliut 
respectable bo^y by m ihhauetd i^puMicapS) ibis bis 
last resource w||a;;p^'^i^hUatcd Wbezi the revoiii- 
* titmaryfreiwy ^'subsided, andsc^ a^n received 
tlie, bpwago df Fr^cbmen, tl)4 reproadbfu) poverty • 
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from , the Ailamwi 

Tpublife fdimikUnd the fouudlfes of .lbe Institu^^i'e 
prottd to, name in the t^iiiWd^ue of its mein* ^ 

bersu BjUbi^is lift) was nmv draWii^ ^par Jto it-H clnsei 
He tHeAj monllis of sevuri-.fttdlVring, mi 

tbe3d.i3l:Augdfit JbOGi, , ,, 

Adipw^waa Ufyer, married. In hU wiH he jv- 
queste^,; the o^ly decotatiob of his grave^ 
lai^of flovi^rs,fgtttbi?9*ed.h'oih the filty-eight fbimiies 
;^|^b he Jiad ' astoblisMt — M ^ A\ toueiiiag, though 
Cuvier, ^^;of rim more durable 
ijidnpiedsNivhidb b^ .bas^ erected to Idiuis^df in his^ 

' iuftunweiuiiwl iwdu^try, 

^imd ajbl^ophk'al observer^ are con- 

; spbsimiid.^^^ ail his,WI&j^ Sejrenity of Ids imn- 
per imd tbeA|^ipillbet6li''^H^ncHs of his heart, ciidcar- 
, od bim. lo the few who l^ev^ him intimatoly. On the 
/dfb<»;blUKl, it must be admitte^l, , that, from early ha- 
wbitSf, ho tnisled too exclusively to his own. talent#, 
deign to exarnhm the dwcoveries of 
;dtbl^i^%kO '41^t a thousand times fa- 

2 ^{b^'.;|riprs, as much pertmacHy as he did in 
iUOst^'ij(]^U)^tt^ truths of Kcieucc. Cuvier 
a rUlil^^fiable Iciatance of his coiUeinpt for^ 

'orary, tbing^ltlMit did not fall tvithin the scope of his 
own. observations. Altbougb he hud be^owtMl luoch 
cure on the subject of ?iio$ies^' yet, iu 1800, lie was 
only of the dbeoyories, but even of llic 
tery; eiisia^cS); of Hedwig. lint, though his vanity 
wito it was not .aecomjmnied with fluy laalig- 
fehlii)ga;j:and, notwithstanding his misferiuney, 
b©v Won ni*%w hm;d tp accuse any jxusou of having 
' couWlhltted tO'infiict them. 

I; jLlfe/inoiA^;imp6riw'l^,.W E hia VojfUf/e. io 

. anS ft. bw of F/miin. To i Uv *mv 

tuner eduie idfifsays alruiidy Noticed wore buhjoiiied ; and 
\i^}o,tts orifors . were 'published, at difrerent times, iu 
.ibo Tmnhctk^it if ifm Avodmypf Svkm'vs, 'I'ho 
yolyiues for 'to years 1^759, and ITOI, contain his 
Q]^;jpCVaiions upoii to Turd^ (a species of whell-fiKh 
e^d^iclmgly dCiyt^CtiViSi to vessels,) and his Account; 
df'ths'jfeo^^WI pwiinBOUs African tree, now known 
jap^r the Tioiiia of A^monk< The volume for 1 7 1>9 
i^aw^estmg dist^ussion byAdansou, upon 
‘4^y^'fer(pi"‘of ri)!i& varielie^of cullivutod plants ; loal 
lu'dtowi to ^773 and 177WlJ:ill be found liis valuable 
otoiVations OU gum-beariug frees. In tlio Transac- 
tions of 1767 be gave au aocotmt of tlic Ostiliitloria 
Adtf^soMh which be considered a self-moving rege^ 
tiildo.; imt wbicli ought, accowUng to some observo- 
rions of M. Vttueber, to be mnked as a zoopliytc. 
lles^CB ritese E^isays, Adau&ou coutvihuteil acvrnd 
valuable .wrticloa in .natural history to the earlier part 
of the Spppiupfent to the find L'luyriopM- ; and ho 
is,, also s^pow to, liavu Wen th(‘ huiIku- of an essay 
on the of thi TotmhdHiw^ (Faria 17r>7), 

vvldch Wars the name of the Duke of Noya C'araffa. 

, th M* Adansm^ }»ar (hivier..— ^ 

it Physiques dc fJnst, Aatwmfy 

Tom. VfL ( 0 .) 

VAI^J^b.UNG (John CiiRisroPKER) a very enii- 
nftul German , ^ammarian, philologer, and general 
scholar, was born at Spuniekow iu Pomerania, ou the 
^3Qth of August 1734'. He acquired h is eletnei^ai-y 
iuBtruction at the public school of Ancliuu, and^'^that 
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/vadung. of Clofl{ep1jei|fett, noav Maga^‘burel^ 
h\i jicj^^e^ica^ at tho 

fa tlffl'^'r 17^)9, ho fipp()iiH<[‘<l'|TOiii^'iv At the 
(iy&ifflfcsium «1‘ Erfurt, hut rolinquisliod thiti situation 
tw|)l yAATs hFi(‘:> and WBiil to jtshks pi a lairoti* ca- 
nt Lc’ijwic, whero he mitiuiioif to devote him- 
for a peVtod, to cuiltivai.ioii of letters, 
and partieulariy thosij eatetwive and lulmrious phi- 
lolOgitial resoa^lioa which proved so iisel'ul to the 
lanjjuage and litepivture of nis native couutvy, 'Jfn 
I7B7, he. received the appointment of pn 9 ,|^j|p llhm* ' 
dan to tlm Elecjtor of Boxony at Drbden,‘ 
honorary title of Aulic Counsellor,, Here be 
I'Hied to reside tluriuj^ the I'Oinwnder of hb^e^ul life* v. 
diacharg'irius with dillg<‘iico'|ii|ftj»l^tegrityi tib uatii^df 
Jtis situation, and prosccutiii'g' atudjeath 
tliA last, with indeisfatigAble industry and’tnaaliated itAa). 
lie di(Ml at Dresdurt,’ on the lOth of Sopteoiher 1800, 
at iIjo agf* of Hevenly-two* , > s ^ 

The life of ft mera acholir la gi^erafiy doatitilfto of 
interest, and tlial of Adoliibg, Ji^l^tdi 
tirely ii\ literary ftochdidn, prAoittij .tto vAfif^ty^orin-: 
cident to the j>ch of the biognipher. Of his private 
•eharactor and habits few momoriuls have been pte*. 
served ; but in ihesc few he is rcproseiUOd »« a inati; 
of an amiable disposition. Ilo was never married. 
His constitution, which ivfts rciharkably Robust, ren* 
dorod him capable of the most hrtenso and'pprOJ^ili’ 
ted application to study, insortiiiStti thal^ dowm to the 
period of his death, he is sahj bf) hA,vo djOyjoitetl four- 
toon hours of ovory day tp literary lohopr*' > Ho wa« , 
a lover of gmnl cheer, And spavjCjd lie^thAf painij ;J[ior;’ 
expense in procuiuig a variety of -foreign wki^J. of^ 
which hw cellar, which he faC9ti6u«fly 
Jus liihlwi/ifm aSVA’c/w.'ow/i is said to, haVo obntAihpu 
no h‘-ss than forty different kinds? 
efisy and affable, and the hahitwalcftb^l^ilhesA Olfih^ 
disp<Mitiou raiidered hi« society most accept^lili^ 
numerous circle of friciuk ' *' r , 

rhiuvorks of Adeluilg are very voluni}nous, 
is not one of those, perhaps, whicli dbes hoi 'iphliwit 
some proofs of the gtmiusy iodu^ry^iii^d: 
the Jiuthor. But although luA ponjWaa tisetuHy om- 
ploYoil upon a vwioty Of hubje^ts in differeOt depart-, 
meats of Uu*riUure and science, it is to Ids philOloghad 
lidmurs tiiat ho is ]u‘iiici|iidly indebted for his gnmtro* 
p Illation ; and no muti ever devoted Idmj^elf wiih mwe 
zeal and assiduity, or witli greater .success, to tho ini- 
urovernent of his native language. ^ 

In a country which is subdivided into so mftnv^dis-^ 
tinct sovereign states, possessing no commou polifUal 
centre, uiul no niuional iieiitutiou whoee authority 
could command differenct' i-. matters of taste s in ft 
country wdioso indigenous Uteratuvo was but qf recent 
growth, and where the dialect of the jteojde was lield 
in contempt jit the ^^overal courts, — was no easy 
la^k for !i single wrtlor to iiiKhu-take to fi\ tlu* stand- 
md of alanifUiigc which had hraJiched oiU. into omi- 
riety of idioms, depending, in a grt'at inefisure, upon ' 
priiu'iplen jihogotiier firhitrary. Adehing iffcj-ttMl iw 
mnrh in ibis respiTt as couhl well Ijm acco.eplished 
by tlie peisev<*ilug khours of au hnl nd. By 
im-rms of his oxccllciu graiumans, dioti(ni:.’ > , and v,i- 
inuis works on (lernian «ryie, lie eontriburod greatly 
lon-ai'ds rectifying the orthography, rciiaiiig the idiom, 
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and fisting j^e stahdwd of his ufttiX? 
the differed dialect he gavf^ a 'de^idecl preferehe^ 
fhat of the ^lisiiia, in Cpjwr Sw^ony, 

and pqrttively rijjiofed hy^ry ihfti yvaa contrary 
to tho' phya^lugyJ'it^Sit^^^ lKe1»cst Aocijjtylof 
'that provmcoj, ,;'ftiwl;iil y'rftiiijpj of ikdAo aiilnpra 
whom it piid|iced^ *7^I adojmng this narmw prin- 
ciple, he ji» IgSherA^l)^ timugjft tp^.Wvodiei?^^ too fasti- 
dious., In A dkh‘ct 0?^ iVikma was unddiibtcdly ‘the 
.ritehoat; as it tiu* carlietf e\lIti\Ali?»l,of,^^ 
iiiany'j.hul AdeJuf|fjM 1 %a% went too re^train- 
iiig thd Wgulj^.wibiA ih,ft of this amgleldioni, 
the exduAimi:pf,oihej(i, ff it might, and 

i^y haa, ^un'ipd addiriQfi)j^Vic]in&ss,1l!cxihi]ity, and 

Ha <Ugtion{iry of tWA ’Germatt k generally 

allowed , to feiailpariorto our Engliskdicti^j^^ Dr 
'^(dinw^on*, so in its etytp'<|ij|fk'; wui 

w, perhaps, up^rtbu whole, tlie best work of Uie kind 
of , can boast, ludoml, the patient 
of investigation which Adilupg posso&ml in .so 
i^iharkablc a ucgreo,. together witli hk iatitn^e kriow- 
kdgo of the Aflcicut bjstory and pro^rf^'siye, revolu- 
of the different dialnct|i fipm wh.ijSl the nuideru 
G^man iA derived, te«doi|'e|l |lei‘;uHwly Qualified 
^fibr'tlie succicanfii! petfonhince of the^ckite of ajox' 

It'^bidd gfeptly pyiJbcd 0 mid lend 

far too whie.ft ih'id, were Wo to attempt to 
• reftdera W’itli An iinAlysis of ]^he several produrilluis of 
; this volumixious aiitbor ; but we should do injustice to 
. hw inmniovy, wci;^ wu to iwiah over, in totel ejh‘ncb,;his 
very learned wink', entitled, pr d pc* 

T^etfU History tif irifA ih Lord'^ Pra^r, 

d% d in wnrhj jiw. hu^nd {(rnffnaytK atid 

dkdeotft. Ihe hint o( this work appeals to have hern 
h'Om a publication, with a biiuilar title, pulffish- 
O^f' by the celebrated C'ouuul Ciessnci\ in lou5i luit 
M plftu of AdeluUg is much more exUuisivo. Unfor- 
I'^^iely, ite <Ii(| not live to fin^h what he had under- 
' ; hilt the vwirk 1»«« been continued, udtli much 

^ftbility, by that eminmit [hiloJoger, l^rofossor VaUu*, 
foipp^wdy of Dalle, how of iGuungsberg. The fir>i 
vomiu^,! w^lH’h contaiim ftbe .Asiatic knguages, was 
pi^ildiskeA ^^iif»e(liat**ly after the detdh of Adehmg, 
til, e secon'dj' whicli cmnprehemls the European diiilccis, 
wftA published by Brofisssor Vater In 1 809 ; tiie first 
pArt of the thiid volume, which is almost entirely the 
work of the last-ine»)tioned acholoj*, appeared in ISlSf. 
This thu'd and It^st volume is to contisdn the languages 
of Africa mid Americji, anti w0 enriched with, 
»owe veiy vuUudde innterials, commuuicated to tlw 
editor by Baron de liumholdi. 

Many Of the works of A delung were pAhlished ano- 
nymously; hnt wo l>elieve the folhrtviag ;di»t will lie 
found’ to he complete and «ipn'ect. ' ' 

J. Aewp Sclumhhhno der Vi^^ityndm S(d(iU~Ki'u'ff& 
tind FruditiahatidiL I^iew pieatte of Historical 
ftiitl Political Events. . , Erfnrf. 1 7 59-G 1 . . l^vo. 

)i, JSipu'fi Lflm/fhfhidv fhpr JOiphdtf th/if mis dnn Prunz. 

Hfttl tilk AfimrhyVdrinii^n. New tiystem 
of Diploinacv, ' tronslatcuL from the . I rehch, w ith 
^otvH, Voli MI. III. Erfurt, 

3. Neiw Dafdiwurdiyhciien dfr geyen/tvarik/en G&a^ 



Adelutlj*. 


, . 'te ; A . lb' -E' _ ^ 

qAiwi/e.iwf Npw* M ljijioSrsO^fl^.'prt’sent ! Ver^-i^isii^^!$ 0 iirm' 4 tfii^ ‘Adifiuiij;. 

4. thr i^uH A CejuTal Cati»l<!(il:&<<f 

with Aft Kot«^^ im(l an liwlj^x, ycflj 17^0. 

<if tlH> Dlsjniu^ btsii^HioVi * LwjwiSiU?^. .. AW^ thc Sd, \?<ii 

of anti Oj^^nual of ilio *«anio peri^id^^'^ub-* 

AJhUm Kmfr ^ 5?0. Jirb/ulf/f! Kruf^^ w, s, 

tary'of S5mW,,f|^0tii te , m Theatre d:! tJjfe "VVV <>t^ tho Bavarian Sur^TS- 

Leipfe'1778, I7gtl», 

<5. i^A/* 1780. 

«T Suitti. a vola. '' v., ' ', - Mn%y'll!*<>cite<i^^^^ ilbr m Year 1780, Lcip'^it*. 

7 ., yol!hiMif/f^ ', •,. 

Sudirnkm, A (/tnn^^^vlil6tt)^^.tjif ^ UrsjA^ iPat^hi/fim ufid (kfjai- 

undemkon to AustnOiii%*/‘ ^ uiev J. \'\ i^- 

Frendi of thi* ProHideht lunia/s Orfpfi:, Proj^fei®; auU of tho 

llttRUj 1707\ 4to^ ' , . V. ■; , : • )iil<w'iJi(jrn lipycniimonta, translatoil and coitocUhI 

8. Itc- ’ ^ Sroln. 8vo.. Wpak*, 1779-8L ; 

rroutlorw. V'oIb. L— \’lir. fcppcniiagon abd £iei^ie» Kinnlm^sa ^/wZ/Vr- 

1707. . " . ti0eit^i^ &p0rn)iic auf E^Vin^upg di%Vu(trlmtt^p 

ihietion to Uiiivemd vola, Berlin, 1707. ^ uhzkkun. A Slioit ’Conipoudiurii 

The first, vo^^mt^ by Prof, mrwwr. ' ; ^ K Arte mwl , «<> far ns llioy havo for tlunr 

10. Wtrkc ilci PMhm^n nm Souci. Tho , .object to satisfy tlio vyante, to increase the plea- 

WorlvH of the Wiifanopher Smici; ti'aiwkted siireR of lifi,s and to regulate the government of ho- 

from tlui Fromdi ^ Krtm’ti Y7w^ \ dety. 4‘Vol8. Syo. Leip^jc, 1778-81. liid Iklit. 

11. ySimtAinagazin^ Fourteen JfumWtst^ I783;0. ' ; 

of tin* I'oliticnl Maga?j'nc..*^,j4a,ii>sio^ 1768. ' S4* firV^&oA/e de^ TentSidieti Sprache^ ukr 

1:^. {k%hkhtc ikr ScblffidpWtimd l^^ ' md Teufsvhe SpmfMvhtr. 

zar EntdrchtiAf^ rZa' nordus(Mm jutoA Ja^^ \ On tlie.Hi«jlory of tlie (Jerfnan Language, on Ger- 
pau nndChuiamikrmhm%iiH)idtnyfl^iiXi\xy^i^^ man I)itt%‘t8> |iU}l Gemtau Onmw^^ Ibid* 1781. 

V^oyages undenftkon with a View to diwbVer ihe^ ' Bvoi. ,, ; <:, . ‘ '* 

Kofth-cftsl Pas.sago to Jajian and China. IlaJ^ 5J5. Ud^r dtir Spraclw viiddim fiou ♦ 

1768. 4lo. i: jd^ On the brigui and Struct uro of Laii- 

1 ;}, J \‘rsmh Gm'kicbic dvii Jmiifi& dud^ns* ! KUage^ . Jfoj^, Vl78t. '8vo; . 

ICwsiiy toward!^ a nt^v History (if tln^ Ordei*, ;of Bt© 26. Tcidst'iii.BprmWmy zum Odfraiudtrkr 
Jesuits. Vois. Land 11. Berlin and I7lpiJ ««d in Ihmdtu* Landin. German (irnm- 

1770. 8vo. ^ \ war, fer tldiuso of the schools in liis Pniiiisiau Ma- 

H. jYfffiirlkbr und fdkffertiiJu* Gm'hkMte vdfi jesty'e domhuons, ■ Berlin, 1781. 2d Edit, impro- 

Jk'mcn, Natural and </ivil Hktpry of Califiiir*^^^ y^ and en%|tb4f XJflS. This gnuiimar has been 

ftansloied from the English. Si yt>l8, j^enigo, ;i7ijl9-;' . > 

15. f 'ftknarisftm/ in dtu ^ ^jAhridfei'JC’ft’t of ’Guwuan Grammar for Schools. 

IVhmm'fuifttu., znni kntzcn der ^liidiirp St^hutf^ k ^ 

Ehum-uts of lust niei ion in ihip pnnvipai Arte 

ScicMces, for tlo' use of the lowter Schiwik Fi'aUlte , d^r '‘ Tmhviwn Sfmvhhhte fur Srinihn, 

fori and Leipsl.-, 177L 8vo. Bepriutod in 1775, Theory of the German Ldiguage, to illustrate the ' 

1777, II Tul 1789. ; " ; German (hitmmai' Toy 'Schools. 

16. iUwtwtZc wZ *Sc/*?/>yor«y, 29. Tpid<tkHiid Sr 3for(^ An^malmigm zu E^jipms 

jfimcr imiffnh Gbnoariw OwroUda • ‘^’ GtsddcMt' ron L'ngdmuL Tindd’Huud More’s Notes 

Erfftm Doinmi C/* Ofrji)^iiii»., in cmupr^n* to llapin’s liisU of Engl, Yruiislated from the Eng- 

diwm ndn(thnn,'i^(iii^mrvrhbi tt dictHdi fmnid{s lish. . ^ 

wwiifii}. Touii V.‘ Ilalle, 1772-78# ; This is a iiee- 30. VrrBuch ein^ Ge$chi€hte der Cukur dcs 3hmh‘ 

‘ fill of die Didlonary.of bucau^^^^ Vwlmi E^y towards au History of 

Chai-^nmtife’s'^dtto , ■ ^ the (^ivlluifetiiAk of tlH> Human Itncc, 1782. 8vo. 

17. 0 fammhti!^^ 31. XAdpsifpnr PoMschz ZeiUiny umi Alkrky* Leip- 

(Ar i7o(// y W 8b:Po1itic.aKlouruttrBml ^3l^‘•pilauie9. . 

>Aw<oj!? Omimiidisdtdiritisrht’s WDriadmeh (kr 
mwkf\s (tkr det (Ai^r'0utiidte^' KalSay lowiu'ds a Ehglmkm Spwhry fir die TenL^bcn, New 

complete Gramntiiti^l tsiud Critical Kxettonary of die Graiumatteal and Critical Dictionary of the Euglish 

Higl^ (brmari Dialeit, with a (kmataht comfua^i^^ . Ibnguago, for Germans, Leipsic, 1788. 8vo. 
of tlb other Digle(-^rf, i]particxdm4y the t^ppigr^^* Meptra 0 B'lir^erikkn Gmddchkt zur Ge^^ 
man. 1774-86,, 4toi'S V, A '' . rAiHdeder (Jnharf zur NaturgmhfdUey 

18. HV/crw' C%rwtC. Waller's vnd dem Felrdtane } am (ka Sdiriftm der Altade^ 

from the Latin. ' ^ mk fkr Wiswmhaftefi zu Brik^* Conlribu- 



^ A;'D' 

AJuhing. ti' tha .Hi^t^^ll'CuItiire, ,i(^-»bjA;i'iii!^l|^^’’y')fe 

Mit Apiwul- lisBcd & (hjii; %f|^ «w^* '(■H.j;p'‘:'''-. 

wpBfeiDtha'Vr^'icttonsof 'tnoAcadf^ybf So*, ft' • 
Bru^liuv;j,£'Wd. 8w^l-eipsiC)''l'!K!l- 

3^' ''p€>r;^zitna^ zu Chfi$t* Go(tt» ’is ibaeii^MilajBd^ ^ ' 

♦ W^tm, b(^yt of tife' ';y . ^ 

^ ti0n« awi locher’a ; 

ioer^l Dictiojiife :Tli6.8e.ttddHio;»s % Am^] 0, •' 

■.4to; fe vola; , ■ ,. iKi^r ^noe'- »:i ii9^^:;JI|ii^t^W , 

$A Ifeber den 75?i’/^M ' of '■ 

3 vols. Bfiriin^, i7w3. ‘ :' ^ V ' ‘V v‘ ^^*****' 

3(5, Nem l^ipztffer '' 

iLoipsic Litoi‘wyJoumal|;ip|^WC»A aj^ita, other 

by Adt*luug in 17B5, ^8 _ ;f8yantap®^'^s|!te ip, act^sSible at^ll 

37. G'mmkafze. det' ^eiSteJm 'F^eW'-' ilie interc^M H* 

“ pies of Goi-nian’Ot^bogiuiphy, I^pjs^/iySS. Svo/ of Afne«^ '.'-'^SWW 

38. Gcf(chi('/iUd(M^ '1i|pf‘ enter ^ 

heu^hmkmgm hfiz^itt/Uier ; b^' ^ii^pcured 

• nmhar^ IhffMimmr^ 

Sedm'dm^, thn gttn}(i \m^hi oyor$f^^|ie iKatiicte , 

l/n/iokkn* Au HiKtoiy of fti«»an Fv% - v^ 4<^%ven whi(3i^^^ 

of the meat celebrated Netroraanber*}, hef0 at a tfeiin ,fhe 

Conjurors, Astiologers, 8oiJtljsdyerai, &c. 7 

Loipaic,' 1785-87-811 ' ' . • ^ ‘: Ofmt</l 

39. ' Gvs'clMtederPhihsophkfHv JU^ha^ y\ I; f;4-C>t ' 

Ilistojy of rhilosophy, for AmateiitSa 3^ vok. ' - denote tlie 

40. VoktanSifc Anweim^g zur Tmkicfm after Oiey haw Wn 

graphU" nekst (inem iddmn ^ ^lawi plate; 

Auspraihci Orthogeopdii^ wetfemity of | 

(!omplcto Systotti of Geriiijm iflilih^tophy!; Wat^, ^ 8 

a »iimll Dictionary for Prqwhp<^i^' Oi^t^ . scale, if tW pJate in 

Dinivatitni, Ac, sj . wls. l.eip^<^ .i|86k^ ; with iib4:»(|ii‘ace of a merenry^ we 

1790, ,'^ .^'4' s^l '6 hd\that^a certam add«ioii4 height 

41. Joftol* Pukrich ih onfer to separate the 

Begtmf) Gi^Mchk. d&r from ntmuiyt The foree wMcli kept tlie 

im Sdtwlihmhen ,Z6>Uak^*'^ bodies hi wntact is called adfiemn. Three, sets 
small Contrihution to theilwti^y;<i|E. experiments on this sabjeet have heea^ published by 

try ill tboage of tJie SuabhSnMi5*^l». ^ , 

1788. 4to. G' ■>:'>, :,s",.'' '4 '/ Dr-Urook TsyW'inapfq^^'j^W^^j iWrted 

4^2. <?<?»> ia^tbe I%ilo80jpmcat:Transa^^ for 1721, desmbeK 

bmh der Hoim Tiia/jSw^m the.roS^j^ of his triais to deteriaipe the weight neccs- 

of the (irammatical and Cntical ^ jAsraie fo boards of, sisses from the 

‘ Hig:h (lerman Dialec^;. 1 vol. Leipsic, J 79^^ 2 Water. TIio result of his eitperiments wan, 

8vo. 1 795. * ^ V;i:^ ^ 4< ^ ivoight necesswy is nroportiotittl to the «tir- 

^XMUlm<kieii<tOderA1lgimiM^SpTdfih(^i[Jmnd/^y^^ i^^ • 

thridates, or u Gcnml Hisk.vy of LauguiWes^wkh . lu the^l^ 'i^73>Tiuv^ ascertained ex^- 

the T.ord’s Prnyer, as a specimen, b nearly fiye huti-^ pevtmenttdlv |bb ;fotee « ^ adhesii^ ;,^ .eleven difforem. 
dred Languages and Dialects, jjkdin, Vol. I* 1896 \ metals of sMorciiiy. The tneiahi^lirbicii he. employed 
Yol. iJ. 1809 ; \'ol. IT!. Part 1. 1812, This gr^ut m'ere pure. The surfeceof eachbriisiin inch (freiicb) 
work was left by x\*\ .>nig in an uahmshed state i in diatrieteT, and poTisbed. The ^Ikiwing mbie cxlii- ; 
but’ as already mentjoned, it has been contimiedhy 1^‘lhe weight in Vtouth gmnW isoi^teary to 8epa-<. 
that able philologer, Professor Vater of KoningS'^ Wii|9f Wadi metal from the mercury^ 
berg, to wIwuB the public is indebled for- an excel- Gold 

lent Hebrew Gnuhmar., , Silver 

Tih m 

It is obsi'i’vcd by Mftd. de Stpel, that the Engli^ Lead . j - 397 

are much better acquainted 4hatii the Prench with the BisUmth i 372 - 

literature of (lerimmy; but we liavo met with very * Platinum ^ 282 

i^,w pofisesstd of any knowledge ol tlie works af Zhin . 204 

ibis lomned and ct^ld/rated writer f and^ with the ex- Copper * . ,148 

• eption of one or two of hiw smaller ossaye, none of ‘ Antimony '12^ 

them, wc bohevo, iia.- evCr been translated into the Iron';* . llfi. 

language of this oouuny, Jn the above list, there CobaH • : 8- 



m . ttbt; xtt •'^^;' ^ ' 

A gi|wt im^t»or gt‘<fc*p(®f4j^t$ tliat Iwdslbke (IiSiiIe^'^'!'' 

jeict: w'Ai6 ;ijnB4d'‘i|^'A’«<iMiii^ veau^%. ' \. ' 

(/ 'Biailin. 1 / ' H|i' ii^ttr^ _ mucjr iA jMik^y w 

ttretiAYaripus’aiiiibattiiicei^a^i^^ fbtood', that adhera ;. Shimi' • ' '«(||hpW,^ 

whea ' iiirtSiWp^'jP^ mercuryj'^ht twicp m ’ 

T>ropartioh% dilnlai|i1^% ^yHe zi»6;do^^i fwd aUjpat’l^y^ gr^at h» 

deterikimb tha^ d^lKtafton dpaa. *'! Now jaiififelyr at^-tiag oidf 

of in intensity;; in 

ihermometpr ; ■ and giVea ■? force Itaowu ■ 

dimiautipn. Bit it ia m i^to ^t£'W tJiwe 'is ont^ • 
details mpccti%'ltia.ij3*iwffifeatii partitdfe'^ at 

that appearpmafftdhS^^:?^^ - ; '' 'V>' i^h^ affinity in 

■Be^idoa bodies; 

exunoiae^ the rise ojF tdips^ fwlap^^oa takes plaiiibatweea surfaces of any 

phenoii^a^:;id4«^ tt ;■ 

<iujeof iwitoioa; iWu^ consider that these surfaces tonsl'i 

treat of it heie. liaptow pijInjjMibd a di^rtatipM; atoms united into a large masa.; 

, the subject >0 tte year ia wh^^ ht^ that adhesion iauotseaei^ 

V lis an historical detaiV ti^idSi however great ilie ov 

curate. ■'•Jils reasdniugAppeifil^^toJtiM)^ Ve rand’that its strength incj-eiiscs ' 

rect; though sevettveg^^jpl^prd]M^^ wp consider these 

ol>»curcd than Phmidathu demoiit; nhehpmena^' we'shffl find reaaon to conclude, that ad* 

sliations. i .y'y ; y' ^ Which, acta only between -the atoir.K 

WImju we make ej^^l&daia on the adhesrokofj; ^ Ib is tbpreloie mm** 

i^olids to liquids, atai eiuipavoitr lO^aai^tialji the fbreu^:; .;jy.V :ea^>if*cie»?«^^^ iMnify* . ' 

riMjuwiie to separate tkem dflEifijr, twt> Casda ’ ^ The depend upon the 

may occur* Tlia solid h^y sepamtA frdirf iHe •■; vstwSnOT^af feetWeeu the, adta^mg bodies. 1 f 

‘liquid, fir^ f oi* its sutface 3p|y;J‘c iftdveted aihln ^ I^^^Vak^the twp puHa^es will Hepamte by 

coatldg of idm liquid wina||^;i|^;aetaitWy^{|iMf^^^ solid will retain no im- 

tallow he plained ittreoatpet ’#{ft mtoi'; whatever* This happens when 

from it by. weight# atKces«i^% iufrqdtto^ mercury, or lallow 

opposite scale, we^tlhau i^bd, irftiSft*; wifeit*! .; if ’the^iffi|lifry. be strong, a cunsiderahle 

talren place, that the auilfac^ of v'fe^ the two surfaces, 

that it has not carried fdmig it d silver i^ brought in eon- 
the water. But when we etti^fby a, yd |ft#a* is tlie affinity indewl in 

Brook Taylor did in his 0xperiw^te, contmue ter a short, 

Adiard did in many of, his^^tlid case K takes place betwedi tlm. 

AVe sludl find the whole jmrfboe of ;^e '.* J**' .^hirf.'icJfigia oie gold' comes away white, 

ly trH^f ■ that .is to^nay, a WOKury; the experi- 

iiiuitiM arlhering lo the wood. force of {Ulhesion 

of these twrMSises.that can Im exkiints the erhosive 

ing the truetee.of adhesion. '/Tn^tbd is»ch ot^ier. We 

is not the solid which sepwrites tWpi> |h| Ifjttid; l)]gy: though 

one portion of tlm liquid which ' it be iLniand Wliich hds a mm-Ji weaker affinity ter 
other. Such experirnimt^ Bteroforts mei^iiry tKaji j^ld has* if Ufctean surface of pktinum 

force of cohesion Wvfeaii the part)di^;id* tim Jte kepifor iuna iu t^mtact widi that of mereury, 

not tlTc force bf ttdlu^n batwe.en tlie.shlid 'apd. % a very. avidoAt amd^ation tokos 
liquid; Now, as ’^^^?(Mq(N^ents ^ a iutteee of Wood, marble or mctol, comes 

and Achar(1k‘bn|{ ii^\ta^thb lasted, 'it in contact with water, un removing it ^ find tliat 
that th(»y ennnot be ibi^ii^erdd aa eaperiteeuts on ad- surtece rapist ; that, is to say, it, has OarWVd with it a 
hestuii. We iwoirt ffiav^oro leave <if our thin film Pf wateflrv This shew!» ijj^'tbat the adhesive 

conbidcratiott at pisesenb Tim ^ W^cr^.^ t^mty pf Wler to these diflerent. 
cJos of liquid# is weB kimwil^o dlm^^ lM>die9, k teire of the par v 

poraliire inVreiWesV tBl .a!‘c«»toip?^p«a^ tlqs Ucla of*^ WW^’W'ua^^ other. Yet this force is not 
cuhasiun disappears almgather, and wtiqWH assume '^ sufficiently strong te produce a chemical <H)mbiuatiuu 
theatote of ehwtmoutda,;t^pattiojM^bf^^^^ iWtwean thr mpective bodies. Whpn a siufacc of ' 

oBcIi other. Hence, reasbu A sugar or ^mon salt Comes in cmuact with Water, 

periment% the mihesive terce dimilfahed us tlm tem't ffita audace i# out merely wetted, ff the Contact be 
pemture increased. - ^ ^ contfeiiied for tilsiiufficient time, dm ,‘ solid fosos its co* 

V Adhesion is obvikisl^Aii attractfc fordo, by whi<‘h besion, ami i# dhia^lved by the liqtikh I'his is a coin*, 
the two Kurfoccs jane i^pt in. contlct. It ^ust ovi- plicated Cose. The water hy capBlaiy attrttotten in*.' 
dcntly increase a# thd sumccA adh^g, beciiffise the simuttes itself through tk porwof the &ugar, Thc^^ 

' VOL. Li* ART.'** '■ V U : ^ 




',5ft ADM ■ A ■D'.v'M; 

Aiimirii, dtftugasr, a*» depr^etl c4>hewo$i onJy'^.jgOTerameoi of |hc AUiwirAi.^ 

^^*^*V*^ Jjy tiiis intemttwi^UimSiSr W i^marnavy P^ '‘TV^ 

eadljotlitsri ihoy griiittau|' iifwolvoor enter ^ifi(led..^l|!i^ with.nutpwfy to wear 

ittl^R'dionjical cwmrt^iimUon witi tbe water, (j.) ' wwd dot0Mno «H oewfos jrelatiiig to the ^ and to 

, ;JiBMUiAU wither Itbiifi nor the iiwme* take eegflisi^ of all ofleficca tornuciitmjhe^^ , . 

'diale.y ibllofWogiiiy^es.h^ Tfeae oaW^bo 

‘'wie body of ivo tbouj^^iit it pr^^r to the, aaiwe o^^cofi whiel* does not spi^r 

^ treat them anW^ awdii^th wo^ correct detail, m this to hove bowl |^o^n Iw the Jawg*»«|?eH,ef £<ur(^ be- 
. I^ace i it bein^ ^ intewt^, that djicso Su]iptenieQtal the tiio^, off tlie holy wawt; yiewVi in Arabic, is 
volttiiiwjs ahall eatiihft a foil and accurate vievf dF all >chief or eotalniuide}: pf fcwef it same word 

that coweertis the couatitutiow# goy^r»««i|ik;l^ tJje l^nlwsiila of India, (as affieer ul 

ciency Of tho Ikitish navyi Of ijBiih ir A«iwh!*| th(i or princea,) and the epar of 

therearetbrBede|jfree^Admu'd,;!if|i^ and Bti& have, tlieir 

Admiral. jEltuch of tlioise ^lapws eoW^^of WJJe dh^ W ^ the aea ; amirU 

vi.sioMS, which are di^tinifwsiihd by ^ die naval orinaineiit. The 

colours or hence all admitala M|iim the iarlic)^ with the noun appears, we , 

inon title of and take rsuik and ieowmaiKl bbliey^ in the anhaJa of h^iitychius, 

ill the following Older: ,, > , / ; : , pat^h of;® > ifee ten^ who 

Admhals of the lied, of the White, of ^he Bhib .,,|C^ Otl^h Cn^aT/ ^ mttwi*w^jf;Seu ini- 
M<iu«drons, beantig theii* resp^tlve dags the, tiaain* ■ ycrofo#^ says, ^ In rej^o Sarace- 

, lop-gaMftnt-maat head : Vice^A^Wrijls Of theJ^d, of ;, i|uat)ior petores s^tult, Admitulti voca- 

ihe White, of the Blue Squadron^, hearyig thitar ^i^e-^'- l^eo feeyidendyhnWei^nent,aw is, omit-, 
sijective d^ at the fore-t(i|HrallanM«ttst hea4 1 t!ip., French, who mj 4mmL The Spanish 

Admirals of the lied, of tho White, of the Blue l^ua^" JlniimittS / the i^oAug“b®b the same. iVliliou 
drons, bearing their respective flags at the mi^ft^p^, ^hujd seem to iiyej the, origin of tlie 

t galhmMnast head. ^hea hi^ some «-eat 

It may h^ remarked, that for a century nefiii|r \re ; It is xdiviotisi Ijien, that the supposed de- 

liad no Admiral of the lied squadron.^ jfliaiflsg, accord* • riiad^, the ^iroek, numer from the 

ing to a vulgar error, Jiaving been tak^n/ite its by r Freh^, [z<?« «tef4a^ foom the Sajcon, are iwieiful 
the l)utch in one of those arduous atritggles/ov naval audumtu^oi^d 0tym4 

Kuperiority which that n 8 d<m^as^ 0 lwb The n^ud of time ahmit which fois officer first 

tain against the naval pwet'jcrf m makes m appeai^eO in ^ governments of Euro- 

tact is, tho red flag was laid aside . neau^nations, cotrobomtes the suppositieh of its having 

two crowns of England and Scodafi^i ^W been adbpmd ^ imitation of the Medltemmean pow- 

ilag wjw adopted in its phtce, and Wuafly by j.em, pi the of the Christian heroes from the 

tluj Afonirolcommaiidmgmiiuef* hjoly wars. According to Moreri, Borent dc Va- 

ever, liiLS recently been revived, pir ,aii #W0» in y^ IJ^P, was tlw first Admiral known 

thy of the event ; namely, on ^e ^^moiionjj^^ njirttal ^ Ja Fiance ; hut by the most approved writers of tl»at 
odiem which took place in November ia ’ ^a^ion, the tide was unknown till, in 1284, Enguer- 
Ncqucnco of the nmiUorable vietoi^ Wfoim Cousay was ccinatituted Admiral. The first 

S(?o article Navy in thi8.,Sttppt«tomit. s y v “ >.‘. U '1(| jAdmM byiitfoU! that^wa knew of in England was W. 

Aomiiial of thkEleux, is a mere Wmnwy Leybbu^e, who was appointed to that office by 

tinction, which gives no oomman^, but lin iiu^Msasa of 4 ; :F^w$rd I. in the year i 2 m, under the title of Admi- 
halt-pay, his being tliree guineas irdky^ jmi dmt art,,} efo|«^jp|?yr Uu Ho^ d^Angletme, . Maiiana, in his 
Admiral two guineas. It is sometimes conferred, ki,t ^ SpatHt ***ys lincho having re- 

not always, on tho senior Admiral on the fist f^fbOval , , aolyed^^^ make war on the liarbarians, (Moon,,) pro- 
otiitTi’s, being held at jweaeut by hia Eoyai;||}gh|^"' |^d 0 j^mt fleet; and as the Genc^se were at dial 
tho Duke of Clarence. If the Adruiml of 'thftflh^ tinw very fmwa^uViby sea, find e^qjerienced and dex^ 
ftlioiild happen to serve afloat, he is aufiiorise^ fo. csi''* ^ terb4s'|ikiloxi^ ,he,aeot Oeima to invite, with great 
ry tho union fla^ at tho tiiain4<^gBUant*mas^ h^, offijrs, iBenlto ZakbaiiiM into his service ; that he ac- 

whicl) was the case when the Duke of Clarence es- eb|itod thpse #ei», and brought with him twelve 
nmud Lc»uis XVUl. aewaw the Chanmd, to take.p^-; .^ships; that the King naffied lutuhis Admiral, (Almi- 
session of tlm Throne of I'rai\ce. „ i , \ jap^f) and conforred on him the office for a limited 

I'he comparatm rank which flag-officers bold with • This happened in the year. 1284. Several 

office's in tim anny has been settled as foQowe by bisv |^^<mfoguese audw observe, that their office of Almi^ 

Majv^^i y’s tmlcr in council : derived from die Genoese/ who liad it from 

Tho Adiuirftl and Commandor-m-chief of the fleet " Bidliaiis, and these from die Saracena; and it 
inift the rank of a Field-marshal in the aimy. Admi« ?.!.i^{Km from Souza’s Genealogies do Caza 

rals w ith flags at tho main take rank wito Genmnis ' that in 1S22, Mkepr ; j^aniiel Pi^ agow was in- 

of horse and foot. Vice-Admirals with Lieutenant- sited from Genoa into Poi^gal, and appointed to the 

generals. Bear-admtrdft with Major-generals. Com- oiffice of witb a sdiuy of three tbouaand 

iiiodorcs with broad pmlatits with Brigedier-gcnerals. , poknds {hvras) U-year, Snd Certain lands, fito*, on 
S<*e Navy. condiUen that Im should fooiAfrh, on lifr part, tw^ 

Ao vtin AL, Tiij. Lort) Higk of E^olako. An men of Genoa, all experienced m sea affi^ and qua- 
ancient officer of btgbrank in the state, ia whom not lified to be (tkaidis (captains) and arraim (masteie) 



,1’ 


Athriiral, , qV WhSiirteiis, and 




^ro ob^ousiy 
' Edward ivlio li ^ 
t^Ho|y]| 4 ^, aii^'^ 


i deri^id^ V 

.went to 
" " He 


m)i«t have jak%{toutlii^ of Infbiining 

bimsc^lf cono«^jfi|f ^t^icnce of 

the vanotis 04)untnc6 to ^fl'Mleditei^fiau 

•^an bppbrtd^itjr Wlim ao able W 
, would wh(!»tto tlib hud 6f 

Admira} eitiatea 'Ik Brig^d ti^e> as 

are iodlued b thinks or db 

was first 'crfeated to 


ti(Hied, wejMiayd to eft*, imtafSSi He 

able 14S to* d^lde. . SMjiSetng be ttoMjllbr bis *d 4 tjio drbita and pmiui- 

.bo first, Edw^d office ; King Joints 

and title 'from the Gibbese^. bt t)^i^ 1 |S^fiatt^'^^o^ cA^* 1 %/i AMraf 

[paged th<i uifaU'H ol' the 
SrCrbifry Pepys all ilit* 
bt W'jlliftm and iMaiy, tint 


itaiargenbjmb'^of’A^ 4.‘hni 

;v'C' ,.: ■':. 

-‘^'OnHbb^f?P'Novem^ qt ijigfi 

Admtnii tlbe first 

the gxieat|mm^ of atate ki% tho toiMhisjone 
Durihg Commouwenlth) a iommittfib bf pm'lia* 
nnfiit misimged t|»ebfWP8^of be A<lroiraltyi‘ V Aithe 
ifift James (hijtie 


Heetotatkiii) , 

of York w "tiigh Admiral 

co3$bajfli^i 'W4ie on tUe 2;^d May 

Admiralty in his 
it bytbbgreat ofiiOBm of . his 


Spaniard^ or flie Bronob.; or i* diw<dilyy^^ abd 

from the ;|A'aeeh8, tugainst whjm Ke fi}i4 by 

with whom bo had aftiSTwaima^'indc^i^ v 


...-.^- .. .. - 

It wodd^m/hoWbVer, thftttfceofSr^ ;^ ^ 

Edwiwretimej'iijerelykononirj^^f^ J llighneas George Prime of 

l 3 t) 7 , ordm'fi the at hb 

»»,} ...i»u a" : u *1-*. —I i*. X. 


eouise. 


lU 


. In the Gth 
of 


ahip, \vql^f/%A tib'toai^deiic^ of thetmion of the two «Towns,) 
; and, in Ui|$\ ' Witb % eoatol to aeabt Hm; ,»nd at hb death <he 
f® to the ^^Queeb' ptod m tl^ office by On the 


peril and witlioiif d^ay, to^ 
wjuippwl, to cany bb pAyfilb 

same year, 

}im to provide, tiassage abrose Kbremlier 1708, it was again put in. commission, 

the seas, “ tot et tales W ebdiwi” m the eo&td^ or rafe, the Earl of Pembroke was constituted Higif 
hie of Dover CaiHde should denifind^Tfd^ <w*6 r 'Admital)i: >yith a councii P> assbi him ; since whidi 

being mentioned of the admind- '' (Kyi^ ; time, , the olBBibe of l.ord High Admire 

p* 3^*) ■' . ; ' ‘ ’ ‘ to l^Webuted ** 0^11 toda .Coinmihsioners of the 

From the ; • 

umtttferi:upted8ucccsOTohbf:,Afe Int1mt#4r?»e ^ ^ Pribca George ^of Denmfmk, wk'ii 
appolufisd Edward Chaises AMM of tlie Nbi^^ fi^^ havleg sutr^^ by a formal instrument, 
the mouth of the lito Thtfin^ M i^hS^ V:P»’»fit®^ «Jf*d advantage 

vase Allard Admbfll Of ttie West, fito thb itoiwibi to tlip odice, for tim benefit 

the Thames westward ;fa^these two AdtdiJ^#dm ‘‘ Ibid^^i^ 0i' A pubtipi with tlie exception of the sunt 
North and the West were COtt^ued dbto W W of{L.il500 |k*year, tb bO dbjXKtwl of in such maimer , 
Edward III. when John do Ikkuch'iidirj Cbi'd Warden iaad for fid as her Majesty, wulei 

of the Cinque Iforts^^^Uskble of the Tower of i^idon,. her i^ign^manua^ ^lould, direct; the salary of the 


and of the Castle of Ddver, was ConititUted . 


^ X<6rd tol hitheno toll no 

miralof Enf/iwid $ Wtnmoycma^telWM^^^ topr^ thkb SO^ iukk^, was now fixed by wiiiTant uu- 

was again divided into north ai»d Vp^t^ ipd «► a-ycar ; which mm, by 

imed until the 10th Richard Iff,^Wbi^ Richar<l, B(m dt-T'l^;iSpi9|]gP 'II<>^W^^ seven com- 

Alain Earl of Anmdel, Wf» l^oinW^ Adipit^ of l to the pre- 

England* Two years after tW»> it Was agaiii diVidetb f eerS'^Wh #a vpart of the commissioner who stood 


, , in 'i$e pa^ut having} boweiver, been made up, 

frto otto funds, to LAOOO a-year, and, in the year 
of AlheniarK wtis toW^tnted M^hAfindrtA ISCJfi, by Lord Ho wick, then first 


as before ; mid in the fifieentb yoor of the same req 
E<1 ward Ear! of Rutland and Cork, afterwar 


North tttid Weist; and after him the Marquis of , Dorset, 
and Earl of Somerset, SOU of John ol' OkuiAf Dldie oif 


Lancaster; then 3 ^ 
ceeded to the same \ 
pod in the 2d of Ho^) 


But in the sixt.h of the same rei| 
niiml of E» " * 

person. 


of WiOcheskiir jaext mo 
^toh too more was drop- 
IV:, and divided as before. 


nd. b^tep pen 


& ofto of Ad- ^ 
irested in one 


Lord-Comraiaaioner,. to L.6000 a-yetw. Since tlie 
^surrender aliOve mentioned, all the droits of AdnUrat- 
as they are called, with afi the fees, emoluments, 
perquisites, &£>. whatsoever, have been taken from 
tlie Admiral, and applied to' public purpoi»cs. 

These dmits and perquisites are by no means iri- 
. ^ , coiisiderabjei' A*> iSnummwted in tlie patent, they 

^ ^ iollthHpjttiy Yl.;JoW rousist of fiiifoon, jetson, lagon. treasure, deodamls, 

of Exeter was citxited Ireland, del^iota ftod within his jurisdiction ; all goods pick- 

*..»! A. «.**«:« r. «!:&.. od up at aha; all fines, foifpitureH, ransoonH, recogni- 

to constituted) '^ sauces^ and pemiary puniHlmients ; all sturgeons, 
whftjea, porpusses, dolpliins, rigs, and grampussei^, 
**^and ail such ku^ fishes; all siiips and gowls of .he 
enemy comiif into any creok, ttol, or port, by stress 
of weafiter, tolatiakke, or ignorance of tlie war; nil 
ships seized nt sea, salvage, ko* together wiili his 


and Aquitiun, for lifo ; and fn^e^thi 
VJ. J(Sm Dudley En^l W War^ 

High AdmiTalof Einj^n^ Indan<),^Wales, Calais/ Bo- 
logna, tlie mai‘ches 0 ? the smbe, Normandy, Gascony, 
and Aquitain, akp^Chq^n-gejmnd of the nafy and 
seas of the king, lb" ^e 27th Elinabeth/^barles 

Lord Howard all the aforesaid titles, with the 




ib, ^ M A , 

vJiiiliiiL f^hai^ 5 which rfiar4}8 we,?(^iWAr(lft (Sailed . hfts loig A<lrt*natty* 

f)rdh»hI)r^^ojF fWch, who gyiw ;;wain /' ^}^:'‘ • ■■' ■,> 'V;;- ■: 

tii6jiP|^«il» ft»',|uj^^(>^^ja' tte'd^ AOWfeAW^ (Hrdid^ qf)^ * l^is ii 

;iw4pi^ dim^ All friFiw jww wh(>lJy igr^Vod 0|!fey*:ilti Wd W^h 

f hml'^fuch Wjare'of rfi^ , ; AdmliW ' m W 

4»i (rim ^^AimaiKuices, juav Iw thouj^t pwper, when»iii Jl^liiWwrthjeA to the - 

'ariii Lord High?A4i^ii|i^ aod enjoyed ^Cfti t;W tlii^^ ^{w:Am»itted tliew 

lol^the iwfy, an thdt lJ^SnqiiW^ all other decayedand bf dSd Alipirals <Jf lS«flMBdii'; ^ 

ibiaervioeaWe stoiies^ v ^ , 4 1 ?/*} ^ Aftcjr.tlie filrot in^itiu^ the office^ . ^ judged all 

Tboujp^, by act William aed.Itfy^^> wbun hap^ 

Commid^ers ^xrf the Admiralty^drd^i^f#*^ ^th 'tdl,, ., acesording . 

ami eingttlar aulJbiri^* jViadijj^JieiflSti^^ W by Richard L ; 

. which have'b|j(m,‘''«mdwii*b>mjjyd <haii'i.|ra«^cnpt 

in the Lord Hi^ the' tpilmwlly rec-ei* 

’lierng, to all mteuti^^>Miip(^b)i(^<>a^ «aid of thej-wortdf' ' 
initjHioners wen^JH^d Hil^ 'A4tmmV'i0l;B^ y<4;' '‘‘the' ' ,^ya iiir , Li0fl.^i<*'4enkinK,^ 

thore i« thie ramailfiable d^l^acb fO^^lho two pat)^*,\A pceiTcd; m enter- 

hy which they are coUatitUted, ih»i'’ iiSe patsOnt of ^*y nwof defo- 

Lord High Admimlmemibj^ofryftMi^.of the British 

.part of hia oilice) but (diledy 4^4^ Jdb judkial^dote Ui the judgment iu aea ; 

aa a magisferato;' whilat, . 

to the Lorda Commierionyiii of w patenia" grint«l bo- 

particular in directing then: to goyorh<tJ)e4fiWy of tlm J;:^eeU)^,tfie latter Henry III. and 

tiatry, «nd is almost wltoUy eiSttt aa to their no anontion 

•powerH. 

I’hcwe powers, m act forth in l^e patent tp ihd yiS tbw Acriiiirala enjoyed either ; but, 

of i^^mbroke, in 1701, are, tl»« pfweif.to act by de- ■ ’ ibb yritn*, ne^ eatrauixiinary 
puty, te take m>gvii8ance of id catie^^AFR and iba« r 1 ^^ and it would appear 

ritime, within hia juiydictteiiv W The preamble tp ata- 

persoiiB t to prosorre public forth, that ^Vforas- 

wfttera, and crooks whataotym> and conimob. clamour ^amt coujplaint ^ 

m well for the proHerration ttf before this time, end yet 

lishes ; to reform too utraight netai fhySAjjunFftla and their deputies hold their 

gincs, and puiush otfonderet aosMi^^ places pf tlija realm, accroach- 

piiotR, masters^ gannora, Immbai^^/iw t^y,l$d^r ; ' ing^t^^ helongeth to their 

pw'sons whatsoever, able ami SySba WriMi^ in pmtadice of our lord ilie King, and in (ie- 

ohipn, os often aa ptMsaeioa shall tmfl ^ ancrlmpoverisliii^ rd* the cotinuon people;" 

over theyaliall bo ihet with; to ikppoiat w thifrefoix^ directed that the Admirals and 
rals, Judges, and other odicera, doputi(;a shall not meddle, from henceforth, of 

^to remove, sutpeud, or expel ii!bbm,^l^(|mt ^y dtlng dono'Wi^hln the realm, but only of a thing 

tlieir places, aa be shall aoeo<^rii4^&^ y**^*"^ afterwards, in . 

sanceof civO M maririmeJawS|:|i^vt)l 4^^ as lotted hi the pi^nihie of the sta- 

(hw, and maim. .' >' ''"'''m;'? W grievoiw complaint of all the 

It was by no means m^cestejpy that was oiwiii^ tlmt tlie Admiral’s court 

Adnural should bo a professibnal man. Hanijf V||pr* no cognisant of any contracts, pleas, 

made his natural eon, die Duke of Ili^jmehd^ or^ of any thing ilono or arising within. 

High Admiral of England, Whe« b6 was but bbfes ^ by laud or by water, 

old. When the High Admiral^ n of tbof|(«tlt bwt that Admiral should 

ill person, he had usually a ( 2 <>mati^n under ^ i^vu c^ltekco i)t the death of It man, and of xnai- 

li^ccd, appointing liim admiral and cap^^n-gHoorOl w done in '^^eat ships, bein^ /kpj hovering in the 

dect, 4ioinotimes with powers to oobf<^ kmgtrthdod,' spikin’. str^ of great riters, >oly beneath the 

nml generally to piuosh with life and Rhtb; ? S^oh jl; 'teidgos of the same rivers D%h vthe sea. He mky 
commission was granted by Hoary VllL tb Mr Bd^' ships in the gtXfai dbate for die gteat 
woid Howard, who executed indenture witjrtbs^ king of the king, and of ,||^ . have 

to funiish 3(100 men, 4B captains, 17.50 soldiers, 1^*4 J^Mri^tion over the saltl floats^but the said 
irmrinei's and gunnesrs; tlm pay^ himHolf to be lOa, But if tbetAdmiral or, hia lieutenant 

n-day, of a captain Is. 6d., of the rest 5s. as wages, that iuriadictiim*. by 2d Henry IV., the " 

and 58. for victuals each man, f^r^ twenty-eight dayky -Itetate of ISrii Riebaw BlSSSt common law may be , 
together with ceiteib dead shares, hdldptl against' th^ |f ^'llnaa pursiiw ymmg^ 

It appears, from Mr Eej>yh‘ Nm<il ChUectionfi, tliat 4iHy in the Admirahy C!bu^. fj|is adversary may re- 
tlie Lord High Admiiid did anctontly wear, on solemn odvmidouble (laniag^ at and^ the pur- 

occasions, a gold whisf^ set with pMous stones, edanit, if attainted, of L«lb to 

hanging at the end of a gold chain. The whistle, it tho Kin^.,: ■ ^ . . .. 



Adiniraltjr, the Vite- AdmiMiry. 

'*i^-VW,]|uteIy«ibjBcti|otte^|t53W^^ ^ '''’r.Vo: 

Ma ; nrliicb, bdvirever* jgiu^ diTVil^^ur Iiim ttn Vid}<* 

Wfttetsj, cr^s, aid all.plifciWtwJ^^ A^niird Jl wa « i>Me Viceh^dtfM^ 

jd>Wn]g: aid ^ watei*, who haia iwi^jliy oJf L,,1000 u^year on fee ordiimrv 

th6Bhoi^ ^ bil^«i4iatd% ec^tiiaate )^ tbd iiaV^, aid oaa the Sbej^bitii and 

to the Beawjudt and hi thaaa, Jip oba^yi^ t^ Ad- Orkney iidawda. 'iV <>f nwntt' ^od coIo- 

mindt^ hatV ftd jtsvMdction H liU^atiiK#^ m meshcaa:%'CibnMa»^id!^i)lTica«Adrdi‘d 
. and cmh «3«5e|kt tn^bna |iad ^of wreck, by the I^ord Adinii^ ComtnWOrters 

L<ml Coke pb8ot^0«» that <f betWM; the )dgh-water AdmirdtyX gailemly a iMimuiidiiion from 

mark and the low^trotet ! Aldmirfd bo^ i^etikigp^ounded onliio llth 

juriadietion a£^ wi^^ (UU^ nn4^; firtbOr oodhin^ 40th 

' long (uttWaoivi^o^.jii^y'all pita*- 

one^,pbl^;tJhate tlie seas, 

■ vintm mperimM '"■’ ' ■' ■ vo- 

But, though tlifiajtatvS' rcetnd^ia^^^^ HigtiVf |nd^ ^ ibe caidt to consist of eeven pcr- 

Admind^ that he ahalt not bold pM<^f tm% of which ll^%Oy«#oiV the IWtenant- 

iii tbe ^miy of fi.tountyi be^ ^ot or com- 

makiivy execution nj)on4>«-i«hi4i"^^ k of, the squadron, , the mcniliers of tk‘ 

*tako either bodyjir gooc^l'npqB & qthei^vife* judge of tlie vice-admimlty 

his jurisdiction^ W^juld often proW-asd^d^W^^^ , «e ' of .war, and secretary of Ae 

ftk> can and dow hold hi^ ^courf Ao body df a in the commission; hot 

couhty, SoJIkewiee, tbe iiiij’^^wingybppi^hffl^d^ ^any'^indj rf? others selected fi-om 

and try ^lersons whoxu^y haii^ tee^ of odenedx' JndWn idtahai^^ fadto^, or platers, captains, Ueu- 
cognisahlc at c^qin^^w^ iq 0rtmiimt'*o^C^ of incnof wai’, or captains, 

ilect, in any port or at ; ^inalArs, or mates of merchant ships, constitute a lepal 

se^, provided such peredittribatO; dhiaheadv betm^c^ ,, o' 

for such ofteuecs, either . by^^di^inarti^^^ or in Ae ."Ilie. Vi^-Admi^ty the colonies are of 

Admindiy Court; and in hi^bours,, creeks, 4w?d to inquire into 

Ike. lying in any county, tblx'High AdmlXal.afid |ho. Aui^i ;df ,dd^tion of Oiiem'ieS, ornentml vessels, 

sheriff, or corona, oa'the (Sairt^ tiiay%/b4y«t <ji»*^ur^ for the benefit of t)io 

nmt jurisdiction. > , ; ’ ^ .captom; ,jqf Wl u«;tio take cognisance of all matters 

The Lort) JJigh ™ lus qSj?a df the Lord High Admiral. The 

functions by the falJOiwing p]rincip|^ ^ ' s c liagpo^er tmly . to, institute inquiries into inis- 

1. The Vi(e-Adrrii^ i 

2. The Judge, '""■ v .pg^^fsuite, 

3. Tin? Jb'gistrar. y, / ■ / '? ' .^0- Admj^^^ The fiSrmer are usuully known hy the 

4. The IMaisbaL ,> ; ' ' V\ . / ; ^V, Ae latter hy that of Imtami 

5. Advociite*gen^al, ' ■■ -,; s . ' ■/- ■ ‘ ■ *■ ?/ , ' ' . 

6. Piocurator-genewd, . % r 'i amt foreign posses- 

7. Counsellor,. / • ii; , -V, CourUt have been estahlUhcd in 

8. Solicitor, ■> ,^'y >':?., v . 

\, Tk Vm-Admird^ mWK^I|ti^aua/ ™ Bahama Islands, Bur- 
ials deputy, or lieutenant, iu Jamaica, Cape of Good 

of l^tii and 15th Rhdiard and aw the person The 

most pi'ohably who presided, it' At^pre^ Courts only; Domi- 

sent the Vice-Admiral of En^aud it a pqrfeot Xme- Si- Vincente, St Christophers, Trini- 

ciire, gcninully conferrod on scinio oiffic^^nf hl^b dad," St Cervix, Martinique, Berhice, Demerara, and 
rank and disungqiAeil iharactar ilt tne M^ic^ %x l28SCqmbo;,.in addifmiv to which is a court established 
YLug a sakry attached .to ft, in addition ,to lik' at Sienm for the trisdond condemnation of cap- 
j>ay, of L,469i5:S |Mr «wwto», . turedvslaves Only. 

tni of England ui Ao lame, andw nah^^ in addi- In tone of the patento to the Ikwd High Admhal, 
tion to his half pa|^''^k L^3701{ 4^3. yice^Admiral, or dudee, ia any mention made of prixe 

' Each county of EiigiiM Its, Vito«^Adthtiid, which jurisdiction, m^casion to search 

is little more Aaq gu Ac inA Ae recorda ef Ae Court of Admiralty in Doctor s 

patentgijAs Whim 9 ^ yeated Ae Ad- Gpmmona, toaaeeiiaAon what foundation this juris- 

/niral himself. Bipolar jA^era were also .^ted to dictiod exerdM by tlm judge of Ae Admiralty, 
the ju(^ei of tlm admu^iy eeuntf but this . but he conkl AiAover any pir^e-oct books forAer 
wae found so iuconvenieht aud p^jodi^^l to Aose;' ' he^ 1343 9 tto simtencesitii Aer bach than 1(>48. 
who had suits to oqnimmu^' or de^d Mire them, Jtogistrar could go no farAer back Uian IGiH), 
that Ae Duke of Yewk^' whmi. Lord^tfigh Admiral m " The pilor yeicords," says his Lordsliip,; << are in con- 

i663, caused instrujmtomi to )>e diewit up,:jh order to fuAm, illeg^|4\ end without i|]i|lex.'* 7'he prixe ju- 
aacertoin to each,; his .province; whereby Ah wh<de 4s(Ucrimt. may wreforo be considered as of modem 
judiciAl power remaned with the jw%9} and Ae up- auAonty, and disAict altogeAef from the ancient 
holding tbe rights of Ae Ati^uiitA and levying and re- powers given to the AdmitaL To constitute tlio aii- 



k U D'M _ A" ■ 

.idmiralty, tJioriliy pri*^ ‘c$u8es, ^ umioiv , ships tf{|t0n W^eli thtf debt Admirubv 

'’imjjaM;'’' '' Siii*Y^ 

* , thti IpIfflOFireftirttt df ^eteiy w^» to and w^uiro 3. ^jmJu^e* The |p»ti»wts to tb« Jddge of the 

tliiiifeMttt of AdmWtJr, «nd tl^ and judge Adwbietty aftd Vlcd-A^^^^ courts^ niu^^etty 

#ttie Mtf fiiitfrogate Or.Bttjftogatos^ . ly In the ninfttidW'es |^oi?e of th^Xora Hijgji 

ufkMi all ^mer of i^lfu^i^/ Wiaurea^ prizes, which he 

; ^d t-eprieelft, !all sinpa and llwrt ate or ahnll owi ’ ^giJ^ano^ ' tte jmrliomdnt of 1640 esta- 
taken ; and’ to hear and deterge occordhig to the . MialH^ the ^oe^of Judge of the Admiralty. Cbutt in 
Oohimof tlas AdmimUy^ or the lifc#' of nation and tbi^o peiMOna, l^tb-a aelaiy of L;500,^-yeftr to oadu 
a u^hmnt issues V the Jddge of the At the llestoratlOiii tiiorelirere two Judges of the High ^ 

iftfAigly, ‘ w 'CpwrVpf AdmWt^^^ 

, The Admiralty' CouH bc^ in veidib^ # for wh'oi no judg- 

in which foreigner* of idl natiotta^y hecome ijuitdra,; be had.^ l^to ^e lievo- 

aii RppeaVmay be ha^ 6(pr)*.,^;dedti0|«|j!i4 Appointment only wingfl pleasure, 

tee of the Loyds of His^^^y^e At that 1^ (Jharles Hodgee'W constituted 

Hoar and determhje according to ^.^mbllahed .dndet ; of Enafand, ^^fuamdiu m 

of nations. . ' 1 ''Tv'v^'' "' ‘6^’', sWw of L.4(M) 

At the breaking OOt Of p war^J-lliAWiiA High Ad- ‘‘vaddtlHonal X*4i(l& out we proceeds of prife and 
miral^abo receives 0 H^om tba of l&e AdnilHHy; but^^ in the year 1725, 

crowiii under the groat *eaV %ipower him to 1 rW Jattk SUni' WOe^dm^isl^d from the orrlinery estl- 
giant 'letters of marque ^ ' lOAbii by the House ctf Com j^ir 'WiHiam Sco^^ 

jiny, he having no sueh pdwbrhy .; present judge/iiV cohsequOnce of tl^ o*itraordu^ 

letters are mdficr general or <^ial j*-gonmh vision' i. ,';^rtcief^ Court, Imih 

giautcd to private" men to fit out s%8 a* tlwir oWa* li iWarybf X»^5i(>0’ a-yea|^llm^ estimate of 
eliarge to annoy the enemy when dfienavjr. ; 

caacof any Of our inerchaii^ being robbed <)fv4ifr ; ^ AAmlra^ in certain 

estates or property by foreigneVs, the Icing grants them" ^ cpIooies,vlhwAhy list (leorge HI., are allow* 
letters of reprisal against that, nation, thoit^ we^may . ed a i^ltyjnot .e^ to each the sum of h,U0(H) 
he in amity with it. Hofora the kttdf ban be Sued a-yeaiv l!a»:^^atd the cemsolidated fund ot 

for, the complainant must havO gono tjtrdogh the pro^ profits and oinolumeuts, 

socutionof his suit in the courts of the stale; wnoim no*^cef^%*io Xr^f>OOj9C7' 

wibJectH have wronged him ; where of ju;stjij» bh /de<> oi^tOSa'tiuVof t^^ fees fb im taken by the said judges, 
nied, or vexatiously delayed, be tei a table, is directo^^ to be hung up in some 

of his losses and clmr^s in the ; Adndri^i jUpU]^ i ebn^ieuone, hi the court ; and no judge is to 
here; whereupon, the King is satiefiod he hoiptm' ' take any fi?A Mj^d those specified, dii^ctly or indi- 
sued ail lawftil uiean* to obtain rodr^, and his 0^ reOtfy^ on pdl^ Of fo^h^itura of his office, and being 
inicrcrnliug should produce no^iMSttet* effiect, spsM and ou bis retirement 

letters of reprisal we granted ; ig^^lWeyer^ aa^nMjiiji^.'^^n office, ’ ^r sk years’ service, bis Majesty may, 
be evident, until a very strong iCoSe ho* above mentioned, grant luiio 

out. Tills custom, which We ;m8y npA^ cqnAdea^Aa jtidge an annuity for the terra of his life, not ex* 
obsolete, seems to be a remnant of ^ Of ancient j^kiWiTig L.l006;j^ Thi« liberal provision 

Greece, called <fndrol^mf by whigb, ;if;||i man "WOs' ' 'j^rta/the judges of the oolonial courts of Vice-Adnii- 
slain, the friends and lektions of th« d«£<^^ Ipigltf \^*^y nbo^d all suspicion of their deetsious being in* 
seize on any three citizens of llie pke^ where the JbinciA4;hy,^ 6 suspicion they were 

murderer took refuge, and make them Avos^ unless; ; upt eiij^y Iroc fi-Ona, when their empluincnts depeiid- 
be WHS delix'ered up. Both, Oliver CromwcHond ^dg kfUid^^bn fihmr fees,^ 

Cliaries Ik have granteil letters of reprisal In DuAng the Imyfpt a session of oyer and tenniiua 

fbe Due d’Epemon seizetl on the ship Amity Of^J^- to try ^ held at the Old Bailey 

don, for the Rorvice of the French king o^iiwt the iwico a^yeair. /Tl^ .f % Ibis purpose is of 

Spsuiards, promising full Hatisfacribn } but none beiug '1h©,,saino, nature with those that are granted to the 
made, the owners obmi nod betters' of reprisal from judges when they go the ciredi^; that is to say, to 
thf! Usurper, ainl afic i .vsrds, in 166S, fh)in CWics *' determine ond punish all crimbiri offences, niisde- 
II. In 1666, Captrtiu Butler BatiKw had letters # nirt^ours, and abuses; the ^ of both lieirig the 
reprisal against the Dimes. The Dutch having burnt :aamj^|#heir limiiii diffiaront ; the wm relating to, things 
six English merchant ships in the Elbe, wdthinthe ' .dcim Upon the land, the other to thmgs done 
territorieK of Uainburgb, vyhich city, instead of giving llio Lords Commisaion^S o? die Admiralty, 

any ashistam'o or protection, hindered the bkgliRn me fnombers of the Privy^Couheil, the Chancellor, 
from defending tliemselvfes, letteis of repriaa! werq all’ the judges, the Loida of the Treasury’', the 
giimted t(» the suffered against tint city. Lastly, SOOTOtary of the Admirolt;^, .th* l>oasurer and Com- 

one Jiistiiiitmi, a noble Genbese, Indrig indebted m .misriqneFs of the Navy, aojim ^b^ the Aldermen of 

a great !,u»] to .iosepli Como, a merchtmt in London, L<nid6D. and Severn} DpOtimi of the civil law, are the 
which he hail ^-mt-ial years solicited but could members of tliis commission, any four of wliom makw 

no snrisfaction. Captain Scott, commander of his .<i court,! the quorum being the Lords of the Admiral- 

t laiestys ship tin* Dragon, stationed at that time in ' tv, Ju^e of the Admiralty, the Twelve Judges^ and 
tliO Mediterranoaii. received urdeu to make reprisal the Doctors of the mil law. 
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The eeseloE of oyer end tens^inW laeti^ gemei^ly talned m tlw* ftctingoriy ^4miri»it> . 

from one to tht;ee 'luid 4^ court is eiiti^iied us juuior aud^hile l^e i^er maken aome^ . '] v. 

each day with a dipner Ut 'lihp eitpeuw of ^ .XA>rd times frowi'ifevil!S,000 .to u-year;.4he latter 

High Adinirai) that is to ady* of the pubUp' ' r^ly repe^vies from bis- pn)feiEiioii^r]dtilim toioFe thau^ 

The pro^diugp of the ed]iH from to L*$p00 a-year. 

in dkm^ or, as thieiijrleo# the from tide tolide. howowr, my prohttWy be owmg, iu a great d^ipw, Ut 

3. The iZS^'^ror ^ the^J^d^ralti/ has, hi^evto thepewonal cWadtpjrof the mch wlio Md^W 

held his place hypa^t Ihuu die Lord High Admh^ situadoaia^ , ' i. . ^ ^ * r 

ffenerally for though the A dmiral himself,, aad ^ 0^ 77^ . HJp, Admiralty's Troctor stands 

Lords Conimhiaiom^ df Admiralty ho(d^ their places precisely ia the^tuamAiituatioii to the King's iVoctor, 
onlydUiingideasumt imd what^i^^ remmrk^ thaf WssAdw^ tbutof the King, though * 

able, the oihee of Reg^i^,]|poifofl^ been grante ‘ dtere ia a dpupnce in their emolu^ 

ed, and is poir tested itt 'jn^yeitdo -Ife ,hii4 ilo/ the att^ieCi^ Aolfoitors all 

«alary^.t}m afoounji of ha >miduidehta de^hi^ ceutoa^if^apei'nh^ ' 

the number or i^tures, 4^iK by . j^iittVe (^Ui^ of ; Admiralty and 

the court, which;’ durihg the litowrj so eitor- court4^ conducted by the 

moils, Atitin ISlP, an M j»#t ^; Teg^WtilQ|f ,, /king’s 

the officau of llegiftmrs of A^ini^tjfttoS ^ Up a grievance, but trhich the gontlompn of 

by whieli it was ehacted, ^ that pp regii^fPaf } the contrary, maintain to be for 

of the high court>f admtmte;or of thihigh fnxmp^ ihatr Jt is supposed, that 

rtf appeals for pfes, of high coi;^ dylegatoa- ift 0^ the war, the King’s Proctor did not 

Great Ihitain, ^all, after the eypiimmm thednte* fe^lvu a-^^ 

rest now vested h posae^oU: jin' feremmi therein, be iTfc ihe Admralty is the law officer 

granted fora loam te^ jhah dttpfog. pfo^ nor who is chu^y nmtters coimertr.d with 
ho exK'.utoil by deputy diat ^dn ^cdunt l>e kept in the, duties of the Lord High Admiral ; his sa* 
the saul offices i-esp^tlvely.f f pi ^foes, dues, per* 100 a-year besides, his foea, wbidi, in time of 

ijuisites, eraolunient«, jmdprofite:,recoived by amiotf w»fi may be reckoned to amwint from L.1^00 to 
account of the said ltegistrm?8i| out of which all the'^ L .1800 A*year. > . 

exposes of theia* offices itte W be paid; that one-'' 8., ?S?ic is also an officer 

tinrd of the 8ur(>lus shSid Wl^ to the R^iiMr m(^« Immediately c^mlected with the military fuucr 
to his assistant, (if an aisistiiiii shotdd be necuftsary,) >; iionili of, tlm Adto He is stated sometimes as- 

and the remaining twp-thhi^s to tlfo considtdal^ fund to the itounsel; hie salary is L.400 iu lieu of 

of Great Britoin, to be paid ^uaitody idtb tbn .Ex* ; for the naval depnrt- 

chcqu<*r, the iiccoiin^ of sucji aurplsn|t:. vto be pr^n^ hi thho^of war, amount to L.14,000orL.l5,000 

to the court at least' Jfpurteen daye befoto eimh di^- ; ^a-year. ' . / ^ '* 

tcr-da\% and veiified oh oath.‘* K tlm fleet is a sinecure ap- 

4. ilie Mcmhal This officer x^hea his a salary cf L..I82, 10s. a-ycor on the 

ment from the Lord High Admiral or Lofds.C!oi^x]^ ^timato of th^^vy^; but the Dqmty ^htdge 

sioiiei s of the Adthiral ty, and hedds his sitoatilii} ' by . , . ‘A/^pem ^idcs at Portemouth, and mssists at: ail courts- 
patent under the seal of the High CpUrt^pf . Admit^dty/ martiai b^ld at that port, for wliicli he is allowed an 
during pleasure. His duties are to miii«t ship^^^ mm«ai «ahuy ||f 3UH6. See Navy, in this Supple- 
porhOUH, to imprison iu the MarahidsOa; , to Wr WV , ‘ ^ (k.) 

mncttbefoi'e the judge, mu) to atfoml exocutibnsi ^INpS, (PltANCIfi IIj.ihch Theodore) emi- 

cmoluments depend chiefly ou^fd^ 'mimber of nyitherafitiic6,^atid in natural philosophy, ’ 

brought into port for cbodemnatton, and thd number ^ b^A at Rostock m Lower -Saxony, in 1721, and 
sliip.s embargoed, and may ptobitbly 'bo reckoned LiVbnia in 1802. We regret that 

time of im, wmmmibvs fopui L.15Q0 fo hxirm«mis oi information do pot enable us to commu- 
L.2000 a-year, out of which he W to pay^idn^ ml^te auy particulars in rcgaid to his personal history; 

1^.400 a 'year to a deputy. In ' peace, the u(hofo % fort shin) give some account of his contributions to 
molumento are probifoly^not sufficient for the j^ynmhf ecieiK^. knd toeso, after all, form the most interesting 
of the deput/a salarvi , ' . ^ ' ,* ‘ mem^iiak a philcyopher’s life, 

77i( Adm'ate^^^er(il, This ofifoer is appointed work by whicJi he. is best known, is entitled, 

by warrant of Uie.Lfo&.Cimimi^^^ of tbv Adini- Tpniatnm pub- 

ralty. His duties are, to for the High lished at Peforabut}^ in YJI^d, It appeared under 
Admiral iu his Court mAfItoiWty,<^irtat of the Sanction of the Jmperiei Academy, to which the 

and other courts; to move and dobgfo, fo all causes theory had been in part communicated; and it is 
whereiit the rights of die Admiral 'are conoanual, for said oft the title page to bo Imtar Sitpphmiti Om* 
which he had anci6utly;k sa)#y df Jtiwenty marks a- mtd, \4cad^ Pa^r^poUfami* The wo^ intfood me- 
year, and an additional i^otvaa^ ^fo^tod 'to liimjn ritnd this dktineilpii, as bedng the first somatic and 
1695, of L.200 At preset^ be has L.213, successful attempt to ^vply mathematicei misoning to 

8s, 6<1. a-year, votojj) oh'^ttic onlinary estimate of the the subjecte of electricity and inagnetisni. Already 
navy. I orraeri y tlie , Admiral’s Advocate was always the lhe<wy of l^ranklin, ^idi regard to the former, 
retained as foadi^ 'Counsel; but siiiai the chfolts were #aa veiy gOfiii^ly received, and was supposed to 
trairtforred to the it^own, ha has gradually ba<te sup- afford a satisfactory explanation of the plienoinena* 
planted by the^King’" Advocab^i , who is ^nerally re^ But tfomgh it seemed sufficbot for tins purpoto in 
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^cpijius. thp comtjlijtoftnd jsomowltat Umpt manxu^ {n which the 
hitherto hf^en treated, »ot certain 
ih^\|il^;;iia«K> would ho!^ M'bea the cot»dlif‘<ious were 
and.-matbe^ 'Jo appljr. 

tt^ t(*$t Vb« what: ifipitiuA ithdertoolc, and wnal 
ha hefi^ executed a ixlann^ very eatirffactory and 
complete. He , fias . treated very fully, and per- 
haps Itan nearJy tohauttted what may he the 

Mks of electricity ami imfegoatiem, or the eqnUibriniu 
0 ^ tlteb foreea. A .giM fl^d yet iremaini},/^wjbm^ 
the motion of the electric fluid be oottahieredt 
and ita diatxibutiott ov^ th^ ^<H)iea of a 

given figure ; whero^groiiter difBeCilth^ ate t<^.|je 
counicwd, V ami where the 
the iotegml calculuii in tho I 4 Fll*^ a^ 

Poiason have begun to appHetj^Mho! mVeat^ 
f ioii8 of /fipinuH in their own departinbitt led to very 
satisfactory results, and the.,exfmt ag^l^nt be^ 
them and the phenomena, AciKi|(dly W ^ ox<* 
tenaivoly observed. ^.^otvrithstanmbi^iH agreement^ 
we cannot consider the theory of pOtdSWana negative ^ 
electricity as being yet sufficiently estobliihed. ^3l'hou|;h 
tlio assuinprion oh which it hi fbnndml appear v^ 
simple at first, it is found more,rCprtipIe^' on a nearer ' 
inspection, 'riie assumption dtat:> fluid resid^^'i^y 
the surfaces of all the bodies termed electrics j ; 

is highly elastic, and strongly attracted, at the^iimf 
time, by the particles of the body, on^d that while thit 
fluid TOmains equally diffused overlie' sur, to 

body, no phenomenon whfitever givea'ihy ihfotina^0p 

of/tft existence, liy certain 

however, tlu* equiithrium of,tl]iailoi5l;.IX^:ho.^^^ 

ed ; tl«e fluid may he occumutod^af, 0M,> 

one side of 11 body, itnd entirely, WithdniWh . th^ 

opposite. It is when on electric is this 

state iliHt it exhibits tlm phendnmpa of dOc^Mrixdty, 

between which, and the cahnrtus^ itiStHnted;, Oj^ 

sti])positions just laid down, j^?Ip4im8 

n'nmrked the ni(»st exact agreoiriCht. pne'grOat dif* 

fu'iilty, however, still remams. 'The ncgariyc cOdaibf 

two electrified bodies repel one afiothwi^ jrwt is ibhcli ; 

as ihe ends winch are rechoiwd positives . 

. an effect cannot result from tlie wore tibseiij^c ?jdf r 
H substance ; Avlien the electric fluid withtewn, if 
repulsion still continue, it rousi misc too the 
tufti action of the particles of tho’ body, itselfej. 
Thus it would appear, that, intljealisence-of the el^v, 
trie fluid, the tondency V ihe particles of matter, 
to repel one nnoiber. . This is aJriqSSential jiArt-ef to 
theory; and ii is not acfurato tojiay, tot the do<<,?. ' 
truie of Franklin or ,d' pin us suppot^ no . inore/ttjCC 
the existence of an el« ^ric fluid diflWd over ibq sur-^ 
fares, ami strongly aMmted by the |>ai'uclca of bo- 
dies. It supposes, besides, that those partide^i^ in , 
the ahsi’n('(? Of tlds-4phl> nuilHally repel on© another* 
This not only takes away from ilie simplicity of the 
hypothesis, hut it is obviously a very uJinutmal, not 
to wiy a t'oiitnidiclory awppositbij; Ik^caump,* when : 
the clectiic matter is pcwovcd,, liow foipes it to pass ■ 
thfii the ]niruele« to hody> notwithstanding their 
iiiuriia) repuhinn, still cohere together firmly an lio- . 
fore ? This ililHenlty is aOknowledgiMl by /Kpimis him- 
self; but it would seem that the theory had taken a 
strong hold of his min<^before he was aware of thm 
(consequence from ao tot he became by degrw^s 
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rccoiwIM k> « euppoaiiion which of pewd to him at ^Epimu. 
firtt ijo| a litUo incoijgriwi^ ' Thia limit not surprise '*“ 

Ui^: not alwitya thfit, ,ayeu among* philosonhcrs, 

vr^ meet with to candour,, ot pei hupa wo tould say 
,to Oou^e, with vvhich Newftm suspe|i(ibd Ins bep^ 
b his ciwo gto* diacoiFisrgi 'tW* tjruveml 

' g^yity, 01 $ tog 08 to.cri*onqou9 opinion then existing, 
about to magnitude of to the looop » 

tnbtjbn 4|i her orldt appear htconsitop^f ith to 4^” 
scent of falling totos. , -1/ V 

; Another remato, made tiy.^pinmi himsehV to 
v^yes in' it a ; . induced 

hiin to vjew to theory toii^jerifye^diifi^^^ 

^liodgk he con^dora v^ie different" of dec- 

^ Iricidea b to ,^e Mine 0^ defect, 

or to which i» defictof in 

to l^ho other, he admte that 

\ on which aito 

tov. This 18 a sir^lndica- ; 

tof to^ to differtoo., k to. ^f to kind supped* 
liyojare not left gt a Jem 

a aubatgiictoWto*'® w heat, or heat 
to toaoncB of a substo^^ Mto If 

«to as mqch toto the ime of 

itoo prto^itiiM^ as WOpld certainly be 

Itoto to reto tohv ^;Tto toni should be done 

;toh totof to to 

The inves^atos:^ ASpinus, however, are l»y no 
dieaiis rtmdto^ positive 

and ^ jmsitive an<I negative 

elastic fluids,, 

lia^h totong . to othmV itnd both nttracted by the 
^ toics. Most of his in vestigations ihay W 
^ supposiiirm, and, ihere- 
Ibrei.ttoy fur ttom^vjvps ntnl for their 

Odtfato 4 than the prim i- 

pto from w’hto toy deduced, 
f it is to to intoi to tills, that riipinns ivas the 
■ saw the affinity betw*?cu electricity aixl 
magrtetb^^^ full extent, and perceived tlie 

lidlt that tbes^too another. 

He institUtyd a i-egtilor series of experiments on Uk* 
minm <#f to TmrvmjUi^i^^ which he wroUj a small 
^rehtis^. to in ,176^. ; He. is to he regarded 
abo M to {nventui; of the Condenser of Electricity, 
to^topk|to ot which he ga^^ the corii- 

” A toy (txceBehi ^he fJieory of -Epinus 

was ipWudto V Haiiy, in 1787, in 

, adopted the 

to- to duida m hbf' own treatise, JUgcxfi^ 
dk Pny^fifi, There is a i'eih|toto cumeidence be- 
' tween .mpinus's work on etecfeit)r end magnetism, 
of Mr Cavendish, given b to Phih&yjfiikd 
J771, p* primupk'S from 

wh|p -toy set out, and to "hich 
. toy. ere iii a great to some. It op- 

tors, "‘ however, quite dSisto* /tot Mr Oaiendisli 
Inew nothing of to. work flf to Bussian phtlosoplier 
rill hie omi was compltod'^ niode of procepiiing 
ie. more geometrical, and sdtlto parts he has gone 
tothw*., 

The researches of JEpimUi, wtoto <:dnfinod to the 
subjects now meritioiKid, but (*xt<jindlftd to most of to 
branches of natural philoaophy. toule the itotise 
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l^owledgQ that: this » iib» 
ced by the IKimW 
b«<m well floqt^ntied' ^ 
i^omotimeB to haee bad/^ 
servatory. Ide ti^^ 
ter and the , 

eifectfi of parallt^ itt?’ _ 

8im ; a dink^ fihli}e0t£''il|id 
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IftCfC: 

£mr, ftnil-'W^" 
e^id%«M'f'<)f. 
'^■wty, ii^e'M ' 

"lift* 

I# 'diftlNw, radiate 
mnft ’dtoftflim ' ' 


(1764) pecuMy intejreath^^ neecfmi^ 


lb % 'iia «£i»blui!tyy and for lltf* 
me eqniUbiiw of ' 
' iv coheemfug tlio‘ masLiTna dr 
" •y^oecua'red when ho was 

W'inibeerniiifg magnetisin. 

however, 

k tintt tin^ In ik thveat^tton; Mbh le ii9o'm;ooiMjf>lW than ii 


: tM iw^jeh- 


of Verius' whit^H wa« ^ - w 

Hoon esgeeted- 
In die 
iff aneiden^ coAf^t 

heoii treated of 
other «u'‘the aflwiityjhetwbeft' 
tiam. Ill the W 

the first tltne^ the 

.i.': 



fOsite adnata bf a i^emnetrioal 
abte^far iia ti.) 

; perM^ impro- 

tor Wtnmonly 

, Iho niaderwili find an 

subjbet> under the word 
l^'My 'ofthe work^, and Ve aliail 
iioti hf) neeeeaary^ under the 
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XJsDKR the ardde'i4l?rtil^^ . . 
dia, the memorable itiventioti bfi 




biip^a YSr^tdf Fol- 

nmro, eactindb^ signification, ire de- 


diat '^ardcie wA ;d)mb^m,v . 

performed thw#^ 

Uant ^eceftSi aai 
philosophical 
mounting into dio i 
among men 
vnd likeWitib . 
once of hilmiin i 
The te^ 

K , .... 

me^P3iimt , 

dlscdasion concemini^'!' 
termhtci their fioalh% in 
regnlate the fbr^ jmd 
or of thcif imT " ^ 
ebrrect add 
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/|arh?l ^ 

'mm IjBl- 
iibo ^ ,|^o8ei of 
Sttrioijlir ' ati^ts’ at 
df dj^tiion 
desaf^ 
I'^ents at 
'wesjuieip. ■ 
Jyhagmetb-f: ' 

iSa^idb de^ 
ivan Btmtum, OK which 
iy of thiif 

ipfet desceft^^^^ . 

>, tho;)(ii|!OT Ammmmj; now 



die ad&t "wM sudii^y df 'bifitocma ; Oitd, passing ra* 

e ; dm the diffel^ filivlt^dona related be- ^ 

to select aomeiof thtdr ;mom varied and striking 
tmmi; dpd.m boM^i&de mid^ the narmtiveof two 
m^ifte^V lately madd' 

v' ,' w. ■ 

' I,* •' ^ f * t "f t ,'^ * ' '' *1 ^ ^ , 

' nfi^istage mlocSety, men have eaj^y sotight/ Gradual 
by Be odmAwloto of superior skiHaiid higenuity, to Diawnrery 
attain adsmntages which iihturo has con- of 

tribes of mfiimds, by endow- **®"* 

Wlm d |>ecu!kr structure aiild a peeulhdr force ^ 

The rudest mva^- llij^ from his my 
infiatmy, in imltatid thd ewiini«| of i to, ' and phiji 
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Ayrdftau- oTi the^iils!ki''ibF iVirfj m n^ty and a pk*-^ swiftui'sa of , AtVonatt- 

. suveri^i^,, Wiu'h seoin 

rae!j3lM)y'irdrj8|iWi^f jm '^tt ao:;'^ffnfiaod m it$ Wy'W 

■^i^:p6ridaii^i8d,'^jt;tlie'te thfoiigli ■{jitteat«:<if'.Wfe\Scii^ij^i|fo^ 

■ 'tS^%’*t<^r ^itc of the 

■lUid^oati%'bKSoink'l4j^ 

tfoO'WiiiW iievil }v>^ 

et'eVy-boe,' 

t<v 'tl'iO' opiii^t|^<j!i3iiiti^»;'iboi^'.,,?^^ ^ ^vas 

jlie fai'co' ofioai|: 1 |)'.';'.,Sil^;^%Jiji';'^^^^^^^^ of fty- 

ioasts irt'tf ',i^pjjr 'ttifl.®.''' ';;<^r|aiiww«^'‘'cpuritiey<i^ Ifl^iar IJa- aud (o Ma . 

■ ', atkutO' tB ' engdtdWiwl ' feyvid- gifians.. 

^B'advriiiUrbua;' sai^i >iia;}nveiiti<jd 'of tBt 

■ row iwas, or To" tlwso '|l|l^^nftipn^ 

now Ka-'' 

vi(^ti6n» iri iu ’ ')t<l^ failjj^.; ^''^t!|E^'''l^ Brt OjoV^Ojj^f HBbi-ihay, rpaUy ‘<1<*ismp(l. ' 

fended tethe rijjipwSySwiBtioO'y/^^aod.' ,to;oxa«miie ■' 

TQOst "of pondoroun 

' potaevorainbe; ‘ '' 1 ' ;'''.■ if ' ' "• ' '"’ ■' '.^' ’, '• ''’ ff' '' ' v 'v ^^1i^)^U6t sqpti B ooqVirtc^^dJ ifeat tlib , propositKJniA 
Vnio Having lUifiiovqd! liis sMl^^iJl^onqpibp of ttte ' 'hB |wBe , v«rj^j>«jldn^r fwpnd^d on ruall- 

tt;n)f>t« to watei[^ tBi enqc^pasa the dt w^ 0^^ ; w; mSj^pt a« tlio sjVortivi^ 

ay through min to dosirc iikoWiae ilia ihaBtojiy" bf>||ip?lf|y^r ISusj^u of fairy* A n»ertu6 

inc Air. in ii-hich we hinatho. In all* a^, ««u:0^i%Ty» lufot , 

ingenuity been tortured in vain ewiib* at TB' ;'ieteei^ i» perfect prodigy, pretond- 

Btory of ImuatcRtideB ‘i^ a^ >Moro than a cietitury 

had generally proved.tptWlr\p^jfe(S^«^^^J^^^ and tbence 

with automatons, of the cliiof V^toters' of 

g<w, wore yet, equaUf Mqdianwi in Europe; was re- 

emme«tGiijekgo^eteraniSliji|e^pmiV^ w!^J^rfan-' of note, to Imvo, like Ar- 

i*d by slupwrocic on the com of CflilOTin, dgyc, which disjjkiyed 

lievod by his adniirit^ tioi^tempto^ ite wmg<<, before tile Emperor Ouda V. 

fitjtictod an artifljpi^ dore, prBlcH ly ijib ®*'^i** public on^qe into Jj^xmnhet'g. lint, unfor- 

systcra i# interna{ fl|)mg 0 , waftbd'/lttff ®**‘*y’ Jlcgiomimtftmu, 

ftir. If such a 'piepe of |[mrfin Wly,yeai!a,_^^^^ that, visit took 

w^e may b(fr''lmfe . ■'. 

in the acencs of the bper^ by > While tlieihoHef iti necromancy prevailed, aucli tales Dark iVa- 

or wires. ’ ' ■ ' / , t ' ' ' , '' ‘.v'f '''’'^’t?^'''MV' !"' i .'^Uhtfid 'colonni of the most 'hu'id ^ hue, . - 'Eiory <lni- turn of ifi»t 

a* Bo thbroughlv wi^ the SHidehln, by ihfemal maehin'atHm; were imagined 

x nhLil to impoBtihility of; mB hfSnif rtilh JibpetudUK rfi|6ugh the sky, vomiting flames, 

i)w> noiii-, j,erihed tbo ahsoJute^ r^bl^llih Jek|y ^ scatteriugihe. sbede ^f.pest Ucnce. Grave 

the first order. Tlie aWwie" Jij^teir ®Vtth ventured to 

on his empyreal throne^ for above fhc hoighWofGlytti^^ iiS^^ me^Od df imitating the compoKition of 
pus ; and to tm if given, from the region such tofiific modators, A mass of largo hollow reeds 

clouds, to point the winged lighting; And : Wet^ to bb dispbt^>mtd hoWd together, then sheath* 

the flaming thundeAoIt Oh 'a^echd ed coi^tetely ^ fkin; and smeared over with pitch 

dispatched Mercury, as hut inbl»biei|et^,: andyOrf^ hjMWM this light and bulky 

wide range of atmoi^phere^ ^ enj^nb, partinliy set on l6r<^ itmd launched in the 

f«>m whom we have iKrtTowed the j^r«aWi>art'o^ oirf;.f rfiickest^dw'kness into th^ might be sufficient^ 
vulgar mythology, likewise committed such when borne ulong by the forced pf the wind, to strike 

to certain genu* or, ministering spiritH, But the gW- ^JtmtanVpopulace xvith afiHgh* and 1^^^ But 
ing visions of ihr Bttsl received a daikor tinge from ^lipich spectacles would come' tenors by 
the charactor an^ chmato of our Gothic micestqrfs, '^^miwetl'fiiilure, and,tlm iuiOJ^ihjo'ph^'reas of know- 
Hie Aich-Fiendliimself was, at no rtny (Hsmut pe« So W as the year smell Catholic 

riod, firmly believed td have the special ' control of Was almoU'A^ijly burnt to tishos by ; 

the air, an\l to carfsor In the whirUvbidi and impel / «h unsttcccHsful cjtperimiht.^.^i'rftttt sort, instigated, ; 
the howling tempest. ’ Those wretched creatures, and probably dneoted,' for the edificalioii 

whom tiw? u)if e<*Hng credulity of oiir auce/itors. par- of flieir flock, by the ;li>t^%d«r of priests^ It Van 

ticiiiafly during ilm prevalence of religtouif fanatici^n, atteioa'pted to repreacint tB effigy of Martin Luther, ‘ 

stigmatised and nimderW under tlie denomiuation of w^lmn^ the monks finnly hiilievo th be^ the' very imp of ' 

witclies, were supposed to Work nil their enchant- Bataii, under the form 6f a wiu^d serpent, fctmish- 

meuts, to change their Bh&q>e«at a-ill, and to ttaiw* ed with all tlie req^tq nppenai^k' <if aforkM tmJ 
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AerolUU- 


'and hjdaous’ :i$ 
eliiiSfley at B-|ioi 


i tbe 

“‘*‘- *■“.', apdd** ,tb« 



rute'^. 

l^fltlor At*. ^ }i6 ;j 


kT 

wnnight a|> b)veKgi^^^^ 
aJv^utum'' V“*' 


;U’ed, Awronau- 

f])Mi TOpstleN of birds , 

maiutaidi ‘ aj^ ' 

, t3?0 prnvLMi "; ' 

^ of the ' 

«|a»*r '4t . 

m- 

peculiar niottonoof 
its of tbo Iti&d llu;^ 
ito. forco' in tSti 
[o!^ to thoso ex« ' 
for . at^portiiig 

attttOB- 
ijipO^bility^, 


JV., aihI ^ strei^gtb, ' of ' as- 


f ,imt*irtil for mtin 

irtsirtualj^^imtf^R dazzling pi'o- 

noody pnVo^by bpliHpg aid among the 

Bcanty troaHUry by -vTSte notious ciitOT'^Cosniolftfff^ 

BtotK?* Ho was’ ^OiWd by jllio composition Ofcid Notions 

baev (jf 'fuiigland ,ii* GaJJoway 5 Wti ^ .baying^ and* : ’ impoi:tajit liints for®f 

ceodod in croatiug «rM(;lig} rjfcoh^ io tltd of norioj navigation. The four®*®”*''* 

height of bin entlmski^i^ bnc^iV* ..fnttUy anil- aud fire, or aether, m-- 


aRToriish the com*tief8, J>yf|li0:i.4^ 

more extraovdi^^y.^V .ji o’ 


ijuajiti^s and ten- 

4^0^, tvei^. B 0 pt) 0 a 0 d to coim this universal 

, 'r'.....tL i;*i- ■'l I ' 1 '* i." ^ 


ample wings composed 'of viWto^ bo 110 - : fuamo. Earth* ifSii^; heavy Ami. inoi-t, occupies . tl*e 

dertook, from tho walla of, jdy Odn^tojt^ the sy8totn* andi u^ve It dotved the waters; 
througii the ftii* to Frau^tA* oypftnment |i6 had air, f^tp’ilsvlighto^ rose imwards, anid inTOstwl the 

flctilaliy tho folly or hardilihpil to uy* hut:%;|oo^ difbiso ethereal 

came to the ground, .and htoborb, if 1 ,.. , 1 .,. 

violence "of , the fall. iWbia 



have attnicted ihem. to the aii^^ 

This aiwloto has furnished ^to I^un? “^ ' 

poet, tljc subjert of one of Ms rude ^ 

A cftotury aftor wards, Fk^det', Toete^ ?of,the,,gm^5^ 
mav*Rchool at Tubingep, entor^lb^^^ 
worshipful magistmtes jfif tiuit city Mtsture'^Ott ' 
tlM.‘ art of flying, wbidt he ptildiimod .at .the laptie jji| . 
f*h-vi-« years, yet prudently coiftobtbcVIbiinsQlf iirim. 
barely exphiiniiig hw thAo»;y, ' A p<w dtoonk* 
over, ambirioiisHo tliejoryj toto 'pai^Opi 

having provided id^oif Wil^, jlp^ 
his flight from tWtorf Af^i' high i|PTifdr$ feui eiiioun^ 
tering a. cross whid, jj^iachtoery mij^vepishd fad- 
ing precipiirtusly to tfe'^tmd/W hriib 
legs, and perished tnifioi^hly. . SmdeUt Aini*; 
lar kind is Hatod to |i»yA Up^ued not Ipiig aiiic^ 
near Vienna. ' v . 


l•(KK»i0iw 


, warm air always rises ; water, 

:tMi,^ IphAi^ by ois.cosiri?e.boatj flies df wards in the fijrm ^ 

or, ^v^|<mp ; an4' tlto porto of inflamed bodies 

to 'We formed a jw«t icin^of 
Which a balloon could bcMiling 
ecmi^iotod; tVtiB Albert of ij^ony, a monk of the re-A'fowgb itio 
ofdor of .St A%uftin, who lived in the four* 
t^|h: Ojentury,. and wibte a learned commentary on^j^^i 
tho pWt^al Works of Atiatotle. Since Are is pore at- Saxony. 
teuuAlM than \nir, and floata above the region of our 
atniofph^fjiii; this ingenious person ^conceived that a. 

|>(^ipt) of su(^^ ^tllimil substance, inclosed in a 
light hollow glohoji' would raise it to a certain height, 

And it suspended' in die, sky. But the same 
philoto^^^* «glmy jtubjfM that a greater mix- 
ti^e.of mr introduced into the balloon, , by render* 

'' U’ » 'i' i.» .... 


The unp^issibility of. rising, w evc^iC|JW^ i% would 'cause it to 

yofHy- pended in tim air, by tlie ifctiou dCacpiid M the some way prOcisely, 

5 iirst tk- inipftll(.d by human tor^ise, fl||t\<|emo|ijsitrated bv as water admitted through tlio seairis' lif ' a ship. 

o'JsirflWd .. 1 . V..* -.-.'.i w..i’wr* a . ..iJi- ” .i.„ - • - 


bprelii. ** *^^^*^* ominiAjf ami . n^1|S^ tlm rcji^eT sink in the ocean* It i« evideiit 

' philosopher, . who Uy<>d tn the tortfle age- tlmv notijitog wanted for completing Montgol- 
and ivas ihorohgWy 'acipiawited with the. . trim prin- fler¥4wC#^, bm to carry thoto;^^ 
cJpIes of mechaniciatid pneumatics, tn hi^,|^lebratod cUtiQu. , ' . y,'\ 

and excefleht wpitf,’i?c ^.The Jdeafl'of All«;rt of Saxony tt'hre long pftciv 
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VCi, 

and adopt' 
fdbyldathp, 

JOXA., 





J»f a <J#;^«lW5lkal^ Atfrowau- 





8^66 it«' 

|;'idr, Woult'Mki^^ li^'. 
and CwjwrClipcr 

Sohntf ‘ 

■int 

Uti0. id^ 

iito«c6, W lia iiU V* 

thin M, 4)8. T4 
aud tiftilA^ irngiit' 
th«6|(y« 


liknJ^ 


idimUm* sdtki^ft' 
^VithA£be.tl*n«»i; Tbay 

mieal Ko- ' 

iiona of^tfae 

’te^4 C6dtia^&'‘' , „ 
* the d^w which' 




lojf^Propnwl* 
,^of Cartlan 
■^attd Fabry. 

>7? 

;Oym[mT 


idleh ftlKmtFidioAopiii- 


Cyrano dc 


i.’ ifti. was. !td>'"8it 

., .'T’ V . 

Ho. 

Jwiij4rri^:f.^hiW8« 

. , 

i ’ lift met^ 

^ j ijS: rh)er1ifii he a*d^ 40" ’WjlJiia^ pi^ofeHnioti, 

L;'’i|5lSt'h;iri^^ ^ity and'philo- 

— „ ^ 

to the hi^av^nfl by Uhi 6ttn*d fhj^' Iti 

day. Many tieMS} imhuM With thi^ weal^ed liehT4« ' lii^;,|bjil|nbh>^:%^ :^!4 l^arYif^d Swlffc borrowed tb« 
iiigof that Agh, bad 4o that to Laputa» Bergcraai intro* 

ogg-«bql1 tilled with thoB 

‘.■■tho foot of sererdy/4e:.pf* 

Vdwwif .'^itf^ignorob^ 

1 jomnGy to' the 

fost^pi. round' liii body a 
‘ili^7.v'’ the tnoming^s 

► ;'ThO'Mh^tb«L.suu,,by‘,i^ power, ex- 

riH.fi^'bn ii|ii' to the rniildle regimi 

tlie aupiiiM^ sotue of bis flaehs happen^ 

tbfft<it(|rentui^r'a^nk' aghin to 
‘ ;^ihe|:roui»d, j|Ow I'here be eon- 

r a aetlng^by a tmin of wbeeia, 

%bub'te^lo^som height;^ kit fallmg 
M jwd the misfortipi& jUr jM bia leg. He crept 
^*^xSS,/1’‘a|U0,^ compose a salve, 

I '.4at ;w#4 H idato%ij|jieOl^^ hie bruiHes ; and rc- 

ehgpOeih ilie' poissession 
'fixed W,U n number of 


'origin, fBld ebed^b|r 4o'' 
imagined this pure ' humidity v#: he.vdca^^ ' 


'jlioase, Would, oa tbh 
aliniff the beta, ai^ 

WWmdcai Tbia WhuttsM fancy iil linfidbhw^ 


Pro?ecu of eernrd , fact, by Mi^r Lguiii^;; 

b'aUjcr. Jjpjj ■ mur^O'f ** & bv&e'iH 

^'‘'‘™‘- erfitwitli 


pose it to the aiiti during the 
and it tvllt esM^jf ahd.Wmt ei 
inents,” Tfe’ Iierform thie ^ 
scidi.v hoWeyof, li^propoW 
ewrtu's ©r !^ 
tbiunoet jund lij^teat 44) 

be wmild ihtroducf'o 4»h . . . 

nitre, sulphUr, aidd 
tliese active bodies, ^aiidod /^id &i 
more bent of the aun, J»uat .(mring , . 
wai’d«. In this way he t|jOii!|^^e 
tas might be construotod. 



kett. 


Ifimsolf now in die car, h(\ 
__ "^^*4 l|i« vriopjkets,’ Mid darted upwards 

‘'jlWlrefiesa'j.' ' retired ,^n- 

ladrtlo 'the, 'oiftw^the 'moon .appear* 
^^^ i:4inatO>y to etpi^d^ ' appr^^ the 
4)# imtmty, he w^.horl^aiicildy atoijff, and 
“ ®fj the lunar aui4(^< iii4 a most dencious 
t gpwu. y 'Hewji^ o| i^rse, he met , with 
JfterflbnagCB, iiHldvtiE^.^idP^^^ ' 

gsn\ mind, diid fi^ di^tdd ahoVii the mean 
the raocoimip oiul 

l^’H^lood-stained ' globe, 

.. . V .., tei^^erac ImW with 4ose 

he rocohnnfimla lining mhide widi oMi of .‘laljos* stt|{ii^al beings, .he illws;wipa(igd diat a naitve of ovir 
fos or.o^or UK-onibiistiHo materials •/ and to feed and 'rpllai^ utterlydisgiwt^dUt tho’^^l^es which pollute. 

siii*<worii mould;" had once On a tikn Tytw'idMl 


had yet another acbemc to 
^ asc^uit of the automaton : 

CiiVi^ of die dove v'ith Ingldy ^4(i4ft4i^ 
was so gmsfdy ignoi-ant of die pri^(f^ijb8i^of>yi8d(^^^ 
iLs tofimposq that this imprisoned fluid 
the mucliine, iu‘ 4e same manner as wind dibjBs a sail. ‘^i 
Should »m h a forte be found notsutiteietitlyelp^'^^u^ 
bo tinally jvcrtimndnrfed tfee application <^‘4Sre ; hotj, 
however, on Rccoiuiit of its buoyant pro^^y, but be* '^l 
caust' of the propulsive power which H uJwrts. “ To VptWnftc mbabitaptS 4 
previnit iho fire from consmuiuig the iVbodhn machino, ^IfiiteiConvorsatioiWWh^^^ 



support fitoadily ibis fire, he suggested' a compound Of 
I mi tor, Kalts, and ovpimeut, lodged in metSdllc tubes, 
which he imagined would, at the fiamo tunc, heighien 


iWV sin-worn jnOuld," hAt1 mice dn ,a tiitio jm)Tided 
Ittiiiwelf with a pair of Very fiirgo itnn metallic 

vessels, which'he ffll#!^itli smoked and aeakd 4 the 



AKROiriB'tecs. 

Sglifr; tttd I)|iij^; th« of tbe air ** cpntaiaed xaufit Atv >»,*„- 

buoyant power of m eojdoe^' l^ afteravticuum liwl 

tho ’Iig^!^;regi6a;^,d|iir at«' ■ -of.., ^05 powls, tor 

■'tiacrtioay-tbe^^^n^oan^ him . v Those ,fo^ff-3«iW4;jjo»}a, thoro-/.,' 

.;' to 'her m^ atm^onplmj^i'a^conibrn* 

'" phia^y^'. ^tlf>f «d #b|rip#»p&' ' 

. ', ^\mee;i^;l)^ hom 

i^aacli^^a ,ef,i^ii'«0mo dOiwM'^aiA^ayy. tioo$: ^ mw; W: procure a ;lo»ceh 

. iia''fM^;di«eoiii^:'^tf , 

our ronwmio yo^^erF^iM phtam ,tiji«'' 

' . power of ^a6(^nHiQia' 

r«ete'4,tb , ' v„ 

, to rdoit' 'ia ',. ' ' ^ ^ ^ 'i;>^ ^ ^ \ ' '? 

^by 'fidliut&p^' M'tbii;'-eoiaseoFfl^:;^ltvwi^ ih^M^ 

‘ virtue m: a'‘mere''oa}x» ifbidb' oouM;ilm.|(Fm^Vi^^ .'apinat; ^md 'oudom^ure wmim u» 

ball* 'Aid^rf.hy^»ueb■wKllw•l%^lfc^1^■*^^ij^Ai.'^M^ ^pbrn-^^imd 

, visit |be «au, WitH o^^:,t^is^^ ■ fW. ' copper W0ij)d,''r “^‘" . 

.'ho conetriioted'a che^i "Of-ver^ .enible it, ,' - 

high and three feetiitide$ WhcitS&M cnorm^ 

the highest of all the octing equally on 

dm top, and the bottoirt ^W^^i^^ pohtft to con- 

opened ,oui;«ards. ' l^th. M ' iS«;]^e^,rfiut hinweH *ha^ ««i* n m. die l^etah. A& the ai- 

while the eun’e iiiy% Wi£eni^ted:jan^ mttl%lipd,, heiSomes ^ upper rc- 

by i'«d«ict}on from wo numoix^l of the ,ct^' maidsineiy couW to a certain U- 

tal, heated the air i«tim^)S>^‘^ drovef a;|wat Fpto 

part ojE :it out below j 4md jie iwjijended: ^C^dlf ,to*v^ bf opemug occa- 

- WB^rds dm glorioua lumiipiyt ili'^ 'aam}t'',ift|no, too the cavity of 

dlvint light, which ,gleanle4 F^ 'ITioro 

^ ehameHed gold and pdrpk in directing and 

to our purpose to, follow tb©^,roitt;^# tW^ hynieausof rudders, oars, 

which, though difigawedV‘^ii4W s^^'lous onac- 

visions, evidimtly shipwreck, from 

uautics, . .''‘"'V ;i'''.';'.’^ ;; Yet what, moid 

i The most noted uid 

Schmo for vigj,,iijg tj,e atiiB$aaphet», 

uav.|<«ting gyj^, i-rajUjw Lanai Ma book die art. of aeronautics, 

^ ^ ' language, and ^printed at the * i# a«^ ftll 

aspiring dtle of jfVorfmno ^ ,<»r iortlhcalions could then 

project was, to procure four (!oppk,hii#^'«^ . ^ Completely subdued or 

dmiensions, yet so extreme]^ thitoi^ di^l,. after the # {Jp^Fd to make any sort 

Iwid lieen extracted, diey BhpsW4 W eiP)^* ; assailants, 

Hidernble degrtwi, speciflcrfly the ^ W ponnagtatiou horn die 

- rounding iiiediiiu). H»,entOim’'JuWv-^m'eiWa''^^ ■;,':> 

tioiis, to prove Oiat. the buoyant fmwpr thus obMIjned < P to conceive, that the very 

would be fully adeanftlq ^ prod|iw\d«^ doa&^4 ^uf- .FSb#W w^f wimM ducats would ^,sufiiciejit 
feet. Yet h», oe^<;^io hkn<h&i :on^ . to 4^y dw all thjs Imge ^d delicate ^- 

knowledgo of ged^^ puri^; JButhw po^, fortunately, no^doubt, for 

with die pi^re^j^^ Stance, j^evefti^d min^fiom 

any reforenco to.tlwse squandered* , tlieir weuldi, m 

nuition ofdm Ii4r<'p«mpbfpttb.i^^ t^u d0rJ^Ui»4#»W^w after the philosophers 

' sillily detb^H' ill , 

He iMitneS that air-js WO^thj|ikv"Rh^^ '* i ’ ^ 

di^ u cubic iWt of: FttjWr pl^ aiwjiij ? to haverfe^uiedcgree, 

^ : uonmquendy, that bulk of- tbojeOTOih.^^htt w^, at 

Uis Cnlcu- k <>«<»<•« «M u«' ^5 :^i.;yery,.gciwUy cpndj^uHb ..litn»k, 

lationa ipotia' of J,ana, ond ' ^^^ tt!:tovlSnil^i,^»»oa«ure*f, ^iiotell^, And fciturmius, t4mii.uieA it,,,^d se- 

eadi of his yWiet^yishad Abbiit SSfoot^ Igde^ '|i,ny pei's^dU at all 

,,ter, with die thicIi^eHa of o^iy the ^art of*an nc^juuiht^ with ‘actuul experiunmt, inust that it 

. inclj, tto" motel wdgJmig |foun;tU, ^oWy itapracd^ .^'sing ovi^ij od^ei 





li) 

Ai^ionau- Rttenuated 

it'i could ipi^^ 

etioiis^, I p support e^Ti own W€tf^;|itr 1^: ' 


^hWIri^JbdR 4 ^roti>a- 


IV^jpct i)f , 



: itt; 

;« pajsttl tiuivlfi;] 
soa ito 

wb^^R bail is iurtt 
inodntaiuSf aiul to 
and'ol^lUd 
' tfeau a titild 

“ „ 

’ Noah, it wbuld be .ipof>l$it>le, btf: 

......i, > ^ii 


i^ddloriv^ WBlghtioi-'^ ' 

r jr^wbrer , tO: ® TOiwajiidav^iittlfe^ Bi« body; V* 

|j* . (puse is, ;lbr: that tho iiitM«, aonso 
dtiide; of. ^bo parlij from 

whi^;%the^twdse, 

port n tvho^ an»y, wilt all ^1*4 jjibt ft>uud bccif' ofU'o «oid) <if 

; But we need not stop one oonsidojP binder pan um*. 

' ieot so nbd^itlv rhimni*ksal Whidh mrafvea. ^iir J’tW uroSsuro of 


so pbde^tly <bimoi*ic 41 , whibhjnTOlveaj beaia^' ^; i® prefesure of 

tJio erroneous »bj3|H»st%i' tlwt of the uppai^’^ part pan 'make way for it, it 

roidons is,, indepotidud^ly ^dtii corhpttis^ ;, trunii bvor; lor (H^rnfeil), 

sion, the bghtev paVt^. 

'T .. - ' rewstwi^ie that,"botfe 

It mmot f^l tK> 'attike, *dibTiMwey,;i||jit w the ah', whieh, (le» 

w1i« have occupW themsaly^ oi surface merely, must 

at aijriaj imvigHtimi, were all ^thoig |’^ exert on ratre. suli-^ism- 

Tnii nwBfflflfititd howev«if,;'ii|ror makiiiff eve 

-2.. ' 'I.*' 1 j ::_.^.!.. r •! 


whether this pursuit- ia tp ;h6 ex|^uied* 
habit?* of sedusiou 
of i*(tal life, "or froin tboir 
the relations of miracles and c 
.. wtudi might lead them to s.^ 
wnry in Uio artuf dyinig thi:ottgh 
schemes of tWt kihd, product! 
tain a few just principles, gert^r^ 
ever, with a lfu;ga.po!ifl^ of aj;»u4 , 
is tho distance l^bth ‘snchl^diil^i^W 
. hibiiion of the ojtpetihibn^ MS^lf* ' .'V . , , 
<:^)iirnMjd Avrifers Imvo; stated, 'that X^, 

!d*‘a*ar published the Irue pnnciple? ’ttf 


Lordijncoorbund assertion w© cahho^ Wp, 

has' really , no tpumiation, e»:jt<;o6iT*d 
by indolencb, whuJi'jtot^^ 

thi3 diseovertes over mad© fe 


it was writfcon, 

be uiiphilosophi- 

k| a hofel ^ in a Ihiid^^'f 

: i|^ os^)lwlu*d by Archimc-jo,>ns. 

;v'db 4 ' hydrostatics were farther 

;i in, ttmlfea times l>y Stevenus, und othei' ear* 

Btii* Wie principles on which a 
li||k|y^^,i^ h> rise in tlie atmosphere, were 

..■'i’i idierwjirds, : when 

lar Jjltter part of the last century, 

“ h' isypi’tomtpg the properties, of the 


4. 


'Ihe Grw^ks 

^ 4^ h»>©w that air k greatly dilated , 

by ingenious medical 

‘ * . ' 1 ' '• 1 1 ■, — H '' at, by $pplying..t^^|a):<0;(panNion, about 

I hey mtat|tke,iD<h?ed,, tho diaracftl jr^a^ constmcti'pdf the thermome- 

m^k to represent hw as an placed it.i^a rtnong light. His 

to immOrteJ^y;r^« <ibieay mi i the profound h century 

oompi^^henaiye oi* the V tlut a healea iron, bir a burning taper, 

i«.«. of iho ®RtU? of, human ^ipwJ^dge .;, near ouo of dm a<^e^ Tiif^WUoliied bu- 

to ^pbrnt out a sioglo fact oi^' exciting a 'tPlM- cam* it to ■ 

" .c 

‘in^jnts of Biif- 

.d.ome cf vho 

^ ' :^^'/.'.v;V;;'V-,^’' . v'’ ! hsiAhr 10 exhibit a cobdBiv«'''d!a^ ^ 

\Vo can- nnd only u I#otd Batons , aci^ i^t,w'arui air, aione 

works, \rhicli <»u he eon^kmi^ea as nefeitmg.io aCro- iii%iiiu4ffiiisted, lias still IM) veiy griiat nowerjof asceiii* ' 
nautics ; and they bodi pp^j* in ^bik collectioit of siopl . The buoyantly, QOmnmpiwtcd ito by 

’■ ’" .> . . • ' ^ ' m "' ' '^X, ■ ' 
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tbe i 



iSfdiD^clftlly 

l6ivset- 
i , ih a 


tic^. tUa liamtfey ifi" in?* Sd!^; 

w-Y^ when ' 

thun c^hiriiatt ^ 
fuV 

i«nswMl»4;pg^, h tbagraiyi^^^V i^ .J)^', 
liftbijr, to 

jbt^t ci^niilr:' ii» ’: wtfe'' ii 

liig:h(ncst 'Hie^^iate im^jaiingi^ioa^ aiid.n^icuratQ 
iii Hydro- iii IW, otori^tb^ 

t>un G^' at lenst »evoh tunes ligfeter tfeinn am It 

ooemtad to I)r Blafsk ESinB^Vi^iW a, 

‘ T«ry thiB bi%i filtod wlt^i byd»^n:i(«, wpSW wli5 

iKo eielin^ of 9 rooti^. Ho '^njfcdi' 
theidfentoio of a-cidfj with tbo viow:of OiiOwiifigy at 9; 

^ jjuhlit lo^twc, wich i jEiipfetirttejrtjfc Before I® 

jiumerod^tl^iluditow'; hut, Owing to so^’ u^ifhi^ge^' 
accident or imperfection, it ^cbon^H tp“ feJh *5niU 
cideiwnted prolV*i>«or, whose loBrro .state Vlif* h^tth, and ’ 
cold ht( mdolent tamper, more Oiiw ahbwc^ the 
finest discoveries, when almost >Vifliii!i rW*h,'to oscapo; 
his pem^tration, did not Attempt (p ifOpcat tbt^exhii4<& 
tion, or aeck to. pursue tho pil^ect ap^ farther, $i&- 
vend yeai-s al‘teiMNnils, w PiflDiihn^idpa occun'ed t« Mt 
Cavallo, wlm found, ho^eviP'^ that b)a<lders, though 
carefully scrai>o<l, «ro tbrf heavy, And that China pa- 
per i« penneaWe to the gas. It iarft^Or sin^dar tiiat 
he did not think of gold-henterV skin', which had, for^ 
like purposes, heap recOmmencU^d, two'vCenturfOs 'he*^; 
fore, by the graminanau JpsPph ^diigpr; atid 
. other WTiters. But, ir» I782j this iiigeniou^ imissOiv 
succeeded with the pretty expeitiipftni 0# elevating 
Hoap-lmbbles, by inflating thom pd^hydt^Otf ,<|^<u V 
Vowor of cotistmct an aeronautic mtflTppo, it js umlj^^re- 

Asiccnsioii. quirod, therefore, to prbyido of wffWoht? 

fiapacity, and to fdl jl wi^h hydiopti gttS^ Or. air 
whicli is kept in u rarifled state. Thofo^rpiand stren^ 
of the material awj not so (isaential pa in |^ana'« project, 
since it here suflere an equal preasi^ <<m:borfi^4pi outer 
and its ifuier nude. Nor is it an absOliitle'hpttdltlon tt^t 
tbe substanw^ of the bag «h«i1d be qhtMiimpm'vioua tO' 
tl>e gas or coniined air ; tbougli sqch la dlffect, by aU 
lowing tbe partiul escape of the; huoyiptt fluid, mnat 
inentttldy dimiuiMh tlio vigour, and the du- 

ration of the }>o^ve^ of the balloon’s ascent* , jThi^ 
power is evidently the. excess of the, weight of, ah 
lupial bulk of atnuK^pherk mr above ibe aggmgatu 
weight of the indiplod ga^, joined to that df 
bag; and of all itt^ appendages; lii ot)j<^ wbnBi) tlfil^ 
final power of ais^t is^^tho difference t>etw<iexi 
. tbe weight of the " included gas Awl of tWt of an 
equal volume of exMsrnAj air, fortbei . difoipiehed by 
the tveight of the wdiolo appaiatus. ;' Bu^ atg^sing 
tl)e fori a of the balloon tq rcmtiiaiitt tJie same) this 
counteracting foad, as it' dopi^ntle oh . tho * quantity of 
surface cpptaihbd in tln^.bag, must-be proiiortioned 
to the ^udm of the diaii^ter^; ! whereas the diflW- 
ence between, the internal! and oxternid volume of 
fluid, whicli constitpius they whole of. tbe buoyant 
! foicc,' incrcttsca in a faat^.ji'^Ox,bv«»g phejmrrfone^^ 
to ihA capacity of the bag# or tbp c«Vot its, diame- 
ter. U hen(H9 follows, that however small the excess 
may be of tho jqieciiic gravhjs of the external air 
above that of the bollecud fluids tkm must idways 


wAt^; whilcji would en- A'^: 

abfe^ii amunt uu 


yroiw'J' 

lit-'', 


of its fti 
sion at 
points wA^ ^ 



8e>onautif?.s, ebnsidtu^d^^ its (h?tatl, 

i' the air '!r|e Velocity 

\ jrhe Htiibdity of ita.suftricn- 
I* in thh attnosplujre,, Tfiese 



Cilice liidljopps- 
'yt^‘;,t|iq Spbcrfcal 
Cidcu- 

cdtehbii&.at the 


: ' itjj: iMek si 

'' tho^AiewJ\ahd;pf| 

J ^fdhhd' to Vpi^.a.- . , ^ 

’'A'' rftcuumjluopnfyi 

' Abiuhl?;^:procuVed, a ^f^thn foej diametbr roust yf 
1 of 40, l)<^#idsi W'df twenty foet 

I djj^^Btor,; with.’ tbat^p^ ppuAd^ ; and a ballopu' of 
''; ip. diameter 

qf iOOO pounds i-si^tlius augmetitinjg., 

Alum'S In'tbS; ^0 of the :cubc of the dianroters, Biit' 

; air expbu^' bjrlieat about ^e 4d0t^^ of its bulk,, from rii ^t; 
for Aach'm^^ on' FrfbnudmH’s Ki-aic* Suppowng, 
th^forfi, tliAt tW air jnplqded within the bag wen* 

Vhea&it w degrees, wlmdii'is os much peibaps as couUl 
• bo well supported, it w^uld follow thaji one-niotb, part 
tff tbis ftiffd would be driven out by the warmth, !and, . 
f'onde<]|Uentt^,'^ tliirt the tendency of tjlin baUoon to rise 
MpwanbiAVpnld bo cqlMd only to tlm nimji part of tlm 
.entire poWqt it pomble to main- 
tain a liOAt of 7S^de^s<^ tlm lialloon, tbe buo* 

‘ yanii .i^e would yet the sixtli p?H*t of the 

abfiolufo ascopsional powen 

‘ v ^ The dilAtj^^on whii^ presence of humidity com- fiom Hu 
'.t mumVafee foVvi wiJI, ;4uiing fine woathoi* in i.f»iB cli- "ddiiy 
mate, amount: generally td (mo-eightleih part, tJjough 
it may Aomotiinf^ »‘«avh to'moro tlian the double of this 
quAb^ity* .. But, ip ibe tfopical fogions, such (Ulatatiou 
wiBi^fbmoiilyAXcAedihotwtrotteth part of the volume 
of flilid. ^ende Imo^t air thrown into a bag, likewise 
■ Wat^di |mi£sttfltcieni(iy large, would t'auso it to ri;^e in 
il6o Ail^qe^berOk Ad^^d, however, in this way, 
cphstrubmd of c iinen \voul<! require 
enor.i^U9. pot. loss tlmn 'three huudrod 

' i It m the titdon.pf heajt and moisture, that git^*s f^^>^n Hot 
. to. aw ‘the gi^ Axpansfon* 'i'ho white .wnioke t<* 
with 'which the ballooiuj are tilled «m Montgolfiers 
plan, was found, by computAtiou, to bA at least oue- 
tbiril specifically lighter than the e.xtemal air* This 
purer :sdtVbf smoke^is. ’Scarcely tvny tiling hut air itself 
charged uiilh, vapptm, being ptoduCod by tlio burning 
of chopped Ktiatvj , Or. vine twigs, in a braxior, under 
tli« orifice of the bag.' It would have rc(|uir©d no 
fewer ' tikan 1 59 dbgre^ of la^at alone to cause the 
same extAnf of rarefoctiori, ^ 

Wo 'have therefore suflicient data for calcjilating SmoAt 
'ilie buoyant forc^ of the comuum fl|‘o^ or rather iJaUoffiis. 
smoko, balloons* Uns force, being qsiimated about 
pounds mmrdttpois when the diameter uf the hag 
18 ten foet, would amount tn 136^^ .pounds if the 
-diameter Werd fifty foot, and to IS, 600 pounds if it 
wore a Imndrcd fsn, ’Hse weight of the liueu cnse 
lAay be rcckoliyd at two-liftb» of a pouhd, for a spbei'a 




, Tlfmtm 0 ^ 
a very jneWwy, 

paeuttjaticflj' iar\d^v«riftg' >jii^S(>'f^ 

' vitie* «f 
viag tlj® tiiiwf 

ietennipate |ir©ii8ito^' ’teW ^ 

IQusft b«.,iav:®rBely 
'TWtfee-bydro^^ 
witbaUi aay depuration, wiwsfoi^*’ 
of the ^ra»;eolumn of 
at.moflpberic'eir;; ^t%iV e*i>#n! 
and i^uires no motjeiliJparttttiii , 
jar, obeif habw, und ifermonpie^. If 
. in a fin© tubular oriSce. V ’ i 
(>n a very awwlewt© 


jHallooitF; 

wiihHy. alter luukin/e^eiT idiotranc^^ 

may coiwader m ' ' " ^ ^ * 

lonn M «ix i3j^8 Bg! ^ , , , , 
iiio«tpir. CipS«a^©«%, 

, fiva.»irtlw of the ybhl»^ bwStot 

to* it« capacity, dr udll have ^ t©™|^ ' 

4l)e Bttnoapiiere, that m 'Jte ^ 

H pound tmvrdtqwis for a '#16 « 

A s|dM5)rical'; balloon ©f' fiiteerilbfet 
jhcnoe tetV® ® buoyancy of I Iff one of tOTfcy 





_ an amlerai^d 

iph ia refy aoon checked, 
i ^^nt^ned> by ih© ini^asing 
|i)|^ maaa inuKt experienced in 
#© iu* ib© velocity Vldph u 
^ ^ aceeleratfe, 
dyuamici, he t<i that wKkh 
in the. .iKun© time, as the 
to tlin, ’atoegate weight of 
I: ;th©.«#itlimed fluid. Tliua, 
11 ini^ wHh ii force equal to the 
^ weight, the celerity result* 
■(m would be expressed, 

the, number of aeconda 

ed ffiiwe launched into the air. Its ac- 

} ady^hce, * hdWe’iUr, being opposed, the bal- 
ad ii^[»etunncey ^ thi^gh still nfiTcct* 
|v;hpl^ paeijtld^ velocity in perw 

required with* 


; ^^ille reloc^ at which the 
tiiie teai^anec frem the air 
buoyancy of the 
- ffeiis^ime a clrcte 


to 


dcu] 


ISnOt^ PpO pounds ; and one of 

But thin silk, vatnis] 


than ; ©nc^tdti u pchdn^ in the direo 

l^igpendlcalar to its Sibi(,\6 me the 


or ^fU, to render it tmhervieaifl^ is found wdgbt of tto .fluid,' having the circle for 

to weigh only twentieth ^ of a ^otnid, wheti its b««£ and ^ ahitudo eqiM^ to tlie hmght 
formed intd; « ::^b^^ one foot diameterii^ A silk vwl^ a heavy Jhody hi %OUld" the 

balloon of fifteeri‘!fe^ : diametot^ would hencir weigh cblerity. , But nadr % kapl rrf sea, , agd at 

IH pounds; one of -^i^feetdiameteri 45 pounds; ihwn twnperature,,^:«tto aunaspbeiic dr 
and one of sixty IBO pounds. Where- .; ^^17 fad |biglt,'ond incu^jd^tiiljli# circle of ona^t di- 

fqre, thq power by such hnlloons ainefar, Weighs a ; Wldch la. there* 

would, in pounds ««|W*ctively 101 J, fore^lh© resistance SufiRsr, If 

855, and 702a It foMoWs, also, that a hatloon of a ctgried forWawla -wift ^ 33 feet^eacii 

foot add a half in diameter barely float in ihe second. According to the satne theory,, however, 
nuTiosphere, the weij^t diTito vutu^hed silk being then whidi we owe ,to )d>c ba^ty of Newton, the resitt- 
exaetJy balanced by die im^iyant '^rt of the body of ance of a sphemis just ihe hdf of . tlmt of its gene* 
hydrogen gas. rating ettirio, and coasequendjr a v^ity of 40| 



■ 

Cslerity* i 
the A«' 

oi* 

B^lf)on<<’. 


Tertnuial 

Velocity. 









)^wjri4 

.locUioK and .uf xH^ 


foire<j‘wpre,4^j!'lW^w^W 

or .. . 


Ktawplo. 
rjf«p<*ial ■ 
’urinula. 


fn^t,^ dium^tnr^ ; 

an||^;^|^nMal power of 100 pounds^' Tbb e^ort 
is 0^^wtjy:1wi|i «ame ns the ninth pdirt <iif a pound 
for a llobe |»f a fo^ diameter, and would ituh'efcrfe 
be countervailed by the resistance coji'espondiiig to 
a vftl^tl^ 4<)5 divided by 3, the s()uai'e; i:oot of 0, 
otvisj r^t'aaeh wcoud. The balloon w<)uld there** 
fore ^ih tbo altitude of a naile in about, six miV " 
nU^. Its accekru^Jg force being only ibe sixteentE;^ 
part of ,it4 total wei^it, it might have aotj[uited tbe '^ 
imiforwi i^tiou of ascent in tw'enty secpnd^^ <?** h^r ■ 
fore it baa attaiued the height of i^pO t&$%l This, / 
example differs very litthj from reality, and t1>e moA! 
thod of computation will caaily be trausfefred to other ' . 
cases- ; ^ 

l|ut the resistance of the air assigned by theory is, 
from the (‘ircunislances omitted iu the simplification 
of the problem, geiieially aoinotvhat less than ibo re- 
Kults of observation, lu low velocittefi,; this diffe- 
veiHv amounts sehloin to the fiftii part of the whole 
(effect { but, in the high velocities, it inctmses con^. • 
aiderably, exceeding even the third part, in m'taiii ,, 
exti'emo cases. From the numerous and accu^to 
experiments of Dr Charles Hutton, wo w^y, 

('ver, deduce a simple foru^ula, for mq>rosxmg, iho 
terminal velocity of bulloows, or the celerity, of their 
uni form ascent. Let a denote ^ the djotneter Of ‘;tho\. 
ballcnjii, in English feet, and / ita ^^uBlonal ‘ 

moasiired iu pounds ocow^jcfe ; . then wiil 


as it apjH'oaches the np];ei‘ strata 
of ifi^Wiihere, }nust m, tho «^rno time neccssaf^y 
escape by" the orifice ahou' iJtt» 
brasimv ,?'Ino jyeight of the ^included duid. and tlmt 
of consHfntiiKi' its.^,bd)^^nt forr(‘. 

in proporti ntlo the tlMni^h- 
't^l density ofcilP'iJiiW wliidi it floats. The 




’ t^l density wliidi it floats. The 

balloon to ascend^ till its* enfeebled 

buoyancy js' tm^ Ip^gOr hble to s';tl)p‘>rt th© incuUk- 
beniload. At tlio height of a milu nhoVe the 
tacc, the would, be diininjsjied 

mthe/^OirOjv^^^ iinWfiftb part ; but, at im^ajUtiMe of 


tln-ee iivi% amill halli^^^ Avould h© hne- 

half. : At' tlie'onliruiiry teml)eratdro^ piloyjmcy 
^wmd4 reduction of ' 'the. biindi'^d^'^j^^^ for 

O^kV.wcOnt of. 278 feet; i Resuming T, be' d^ for- 
merly, at^edj.'ipid Biipposibg ^ho balipoii' to Jiavo a 
, apj^riefl."6hape ; its, actual power of asc^iou, esti- 
f in pounds avoirdupois, will he denoted by 

aignifiee the diwneter in feet; or the 

cube, of divided by tlio eon^iant nmp- 

ber 80. ,.! i express the ratio of sittnospUerir- 
donsity at 4d} aurfa^, and at tmy given lieight ; iln-n 

W '' . ' ^ ' 

will’ denote the dUuhdshed buoyant force ai 
^ w w 

: that .dtitudo. / . ■ 

'Vik aHU select, for example, a bAoiit of lOO feet 
dkmater, wdiich is ojrm of the kigest dimensions ever 
fxmatmeted. ' Near dm level of the sea, and at 
the oYouuiry temperatui*©, iipipower of ascension wouhl 
bo 12,500 |>otinda bpt^ at, .the lieight of 8000 feer, 
^ pt'^^oniewhat more than a mile and a half, when tli© 

density is 'diminished' one- fourth, or s= 7, that 

' power bccOfiiOB reduced to ~ x 12,500, or 9375 


very nearly represent, in fijet^ thft velocity ; each se- 
cond of its regular ascent, or that, VeJfRnty wbicli^, 
. would cause a resistance from tlie atr, pret^ic^ly equal 
. to the buoyant force. *Or, to ex^as the rule Iu 
words : Aw 1 be diameter of the ballboniiii feet is to 
tim conafant n umber 40, so is the oaiHiro root of the 
ascensional power in pounds to the terminal, m* 
unitbriii velocity of ascent eaph soybud. To illaU' 
trate the ap])lu’ntion of the formula by an easy ex- 
ample: Suppose ilie balloon to have a diameter bf 
00 feet, with an accelerating power of 144 pouiylai 
the coiroaponding rate of uniform ascent be<!^i|)$t! 

40 • 2 ' 

gg V^HL or j ibis, that is# 8 feet each ^cdnd> or 
, about a mile iu eleven ndnutes. 

StftUility of III. The last point which deminda 'attention in 
SuRpen- aeronautics k, W tdiMlity of tko tm^pmdon of « 
MIooh (U ap!^ given /wigfit in the ^mrnp^. The 
circumatauCCla ivhich might regulate or determine that 
stability, requiring »0me little exercise of thought, 
have been eiimmonly tkgletted, and tery seldom exa* 
minefl with due care. . li tWil lie proper to consider, 
fh^st,' the fire or smoke bonbons, uud, secotid^ fee baL 
* loons flut'd with hydrogtm gas. 

»moU ;; ‘ L The warm humified,. air of tho: balloon' con- 
UallooMi etructed after MontgoIiiCrV^plan, sui^ripjgf less ex- 
' 'TOt. ^ 'VAUt r. > 


|iQpnds, being a tkfidency of 5125 pounds. On ihr 
aUppo^itkii that the hfdloou was at first so much Itind- 
ed aa to rest just suspended at ,the ground, a ballast 
of .^812^ mi|Ht have been tlmiwn out, to make it rise 
^^the ali^tuiie of a mile mid a half. Hence, also, the 
of, 125 pounds would have been i>ufliciej*l. to 
gita. thb ballobh wx elevation of 278 feet. Ftir the . 
sam^teaaon, 10 pounds of ballast heaved out would ! 
poseit/^ jf^tat llie staface, 29 feet nt the height of 
; a'tbKe aiid a half^ and 44 feet at that of three miiew 
■ fihd'a ' 

' The stability of ilio suspension of halluons filled Hailouu^ 
with hydrogen gas must depend on piinciples W'hioh *^11'^'* 
arc ^Hi^y dinerisni, and less marked. In these adrq- » oa*? 
Tiautic niachinos, after the gas has been once intrii^ , 
dfi<*ed, it is closely shut up ; '^ond, therefore, haring 
constantly the same, absolme weight, it should like- 
wise^ in all sil^Uona!^ .exert the same buoyant force. 

Hence, ; if ^ capable of indefinite ex- ; 

tension, li Would still continm* it-'i ascent through uii- ' 
bounded k^pace. The deteiminate aqjacity of the 
bag fdohfi can oppose limits to its ris^^in tlie atmb- 
sphere. The upper strata being rarer tham those be- j ' 

< low, wUl have less powder to keep any ^ven bulk sus- ' 
ptmdcd; and the actual buoynncyif/bemg diminished 
. from that cause, the balloon will find its station, at a 
corrbspoitdhig height in the dH^ mediui^.,i . |$ut 
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thTB (limuuitlon of tl»c biioyani fttfp, ihifr ^paiw- 
^ quent j»creiiK(‘ in tlie doiwity of the hydijogen 

ily l)o od»^d witJjio ^i^Vaaiitvate 
,otlj<*rwwe the .r^c,,wow)!i| h^ btu td, 

ili^ds hy the cxpai^ivtt eilwtsi of tbe^i fluids ■ 
, ,^.A%if<riy-v^Mlv0 U act^ placed. of |he 
';r !:lialloon, calplatetjl^to givtlWnt before the , 

dwtentiem^^s such bs endatigeij the b]^i;i|]^. 

ibouidttbt^, ^ first be filled, coinplotely 

Se^ah»;i hgut, allowed td 

As dt inountii at- 

' .j tntSjjibij^, till lia#; ^ta^jwl 
, ite» fuU dteieitiAou, \yheii the snfely-;V4ro .my i^oine jto' 

, act- . , tfut sueh dissipation .df t)io, gns 4ij^% by a^ pre-i . 
a ■ . vioua arrflpgpt*>eb^; tp be 
f • ed. If the l^h> 0 h wrfihteiHled 

of four miles, it would npt; b^ to fill more ^ 

than half its t^p^ity with fipid. To push 

the ciuu'ge.ftny taMiber iu ifiiWi woidd only <*ecafi' 
«ioM a suj)erfiuou» Wtaste of nt&terials. , By throwing^ 

, Aiiipai't of his belief the aeronaut oiay rai^<e..hun^f 
htij^her ; and by opening the valve to pennit aotno pf 
the iinprisonod gas to eNcap^^ he may descend again; ^ 
but hotii those ex)>odtents are .attended by a wasteful 
expeiuliturp <»f power. . V'r ' .ivl ' .jt’ ’ 

■ft is evidept, tfiat a laiUoon,.(^ bate no stability ofv' 
4i<uHac* eqpij)oise, sO'idng aa it retuains in a loose or flaccid 
staU'. The slightest petiop would tljen be sufficient. 
*.f-o make it rise or fall, since, ^ under ,sti4» circumst^- 
CCS, any ebange of i^ pt^ipji pould lioi in the siqaU-V' 
est degree ufl’ect the nteosoitj of its .buoyant 
The general clevaiitm to wbicii the balloon ddU 
aren^ must he (lettumined by its quantity df b^illast, 
conjoined with the regulation cd; the safety rvalyei bttt. 
the fltriiiii of the silk Ctisc itself would be tO ,T 

confine tlie ascent wljthm. oertain btuiiai and ;t 0 ' pro- 
cure the fitaliilify .of the floating tuafis. if a 

huDoori, fully distended, liad yei a slight ' 

to rise, the imprisoned gas, sufficing morp atid mro " 
conipressioii as it gradually ascetnls, '-.woutd 
profmrtiimidly dOnser, ami therefore 
spomling part of its previous >lmoymw;y. 
brium would hence soon obtain, whicbin^fair^ li^ ^ 
floating inaduno at a detenniuato beightHn.,the ^ 
f^bero. : ' ’ /■;■■•; 'ii i*% 

Sup|)ohe a balloon to he capable, wirlumt any[iilii|nA'V 
ger of bursting, of sustaining 'expansion 
the Jiuodj^'dth part of the elajd-icity of thu 'indi^liii!#'' 
fluid; tltn whole buoyancy would, “by such an Vdlebfi- 
tion, be (liminished one five-bundMth. part, pr Uiia 
floating machine would subside 55 fpet neai? ibe sur- 
tacp, and aink pvopoili<v!ially moi'e in, the upper re- 
gions. To produce 'J.e elTect, it w'ould only be re- 
quisite' to tJjrow rpnmioTi air into tlie bag*, without 
Ruflciiiig any poiliom of the hydrog<’u g»)* to! escape. 
On thin principle, Mednior, an ingenious Frend! che- 
mist, very soon after- the fiHt dis(vovery of balloons, 
]»roposed to regulate, with their ascent and j) 0 - 

silion of equilibrium in tho .fitmosphere. Tlie mode 
Avliidi he HUggeslod, was to ptae(‘ within the priiinpal . 
hullooij a niucli smBlleiriphe^ to be filled or< ahUjindly 
0 iih common air by help of beUou s, or cnipiied again 
iiy opening an exlerior ^-alvc. The aeronaut would 
thus have it iu his power, without expending tho 





^ Ailrptuni* 
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!oik’ ttf 
ijie.iitig 
iiHo.-ns, 


'Tho:; 

' ‘'the inoans'b^;^ 

From 'tht^ motions of the ' 

clouds^ t^e may infer that diflurent ^iitisnin 
the time in the atrnostplicre, , Tho^^remWi^bas, 
therefore, in his ascent, only to SSeek the cwrreM 1>^st 
suited to Ida purpose, and, taking his (haV 

to couitiiit his flimsy vessel to thb gtticlanoo 
the stream. 

‘ Any other attempts to divert or ^ntroul .tbe.\ flight Fofljity of 
/ pfiii Mlloon, jM^ altog{»ther fulladous. car-»Pply*^8 ^ > 

ifled^loug wijdrtibe swiftness of the wind, 

J 'dif si^ta C4UV have any action whatever. The aeronaut ! 

! j^^lit ,fiincy hirasdf to float in a perfect caj«*, luilcM 
!*hp,chane<*8 to encounter irregulnr currents. •T|ie»P'*. 

of oars may tuin a Inilloon, but. cau have no 
sensible eJfect in diverting or impelling its course. 

ITnw vjttjtly disp,o|K»rtionate is the forc e of tho human 
^rw, to fliC" overwhehniog, pressure of the wind e- 
huge a mad)ine l To adapt machinery under 
y tl^e *ch'Oomstt*iic(w would be ^neposterous, and to 
. lOpIiTpr hplp frcitn such a quart-er is yisiomiiy in the 
.extrOthib^ 4t must he admiued, however, that after a 
bklloon .has’ onc'o gUined its station of ec|uilil)nmu, 

I dr'paasivdy floats in the nir, iln^ vigorous action of 
f'bvjiiad vanen, downvvards or iqKvards, might serve tc» 
or dt*prass the machine through a small space. 

' Thut^, a vmicgl e.Kt‘nod equal to nine pounds, 

■ Would. jyV a balioUJb of thirty feet in cliamoter, 278 
feat Ifil^hcsr. "iljmfapjpficafion of ballast is henc^c^ iufi- 
rpti^jly prdorabla to any such bulky and unmanageable 
jqpparauis. ' - . ' ''i 

At the period where we loft our narrativ(^ the 
pnnciples on which a balloop could ho construc.tcul, 

‘ \vcrv therefore pretty generally known to men of 
acicuc^. But to reduce these principle's to coinpletci 
eflect, ;Was atill an eiitiU'pri.so of the umst dazzling 
kind. This fixperiimmt scomod unfit for a cabinet 
-a kl>dmtory, and could succeed only on a Ihcm 
exfmsed to tlie giize of the multitude. W’iin- 
pu^ tbu 4oil of investigation, or indcnnl any exercise 
c*f dM>ught, all the world might witness the result, and 
admire the magnifier;K* spectHCle which it wmdd pre- 
sents T|ns triumjih ot er manner sVafs at length achiev- 
ed by the skill and porserenmeo if Stejihen and .To- Tl*® Mont- 
isepb Mouiigolfjev, souk of ilio proprietor c»f art extort- 
fibre y^iy celebrated paper manufactory <>stablish- 
■ofl at^Awnonuy, on the banks of a rivulet which fioWTS Balloon. * 
int4;^ the Uhujie, near forty miles belciw Lyorts. Those 
remarkable pc'rsonn, Uiungli bred in a remote provin- 
cial town, posses.®ed, in a fiigb degree, intimity and 
the Hpirit of <ibservatiori. Without haying the bene- . 
fit of a liberal education,. ^itlmir active curiouity bad 
lod thejhi to acquire a extensive and accurate 
stock of knowledge than is usually found in the same 
condition of life. Stephen was inortMittrtched to ma- . 
thematiea, but. Joseph directed his studies chiefly to 
chemistry and , natural philosophy. They ^re, 
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^!;thc litt^ ase^hil," lifith a foree equif^^^; A^^au- 

^ ''■' ' '■ 

gfy^imtiiral that ma - bratherafj^ihl now; 

f 'M^ojWjforeiihy^Huig J,- 

tipwhu They invited of V, 

i>f i|ie Stales of the Vivsmtis 
''Atmona® towit« 08 w the jir^^ptibiic 


in t 

the pVoyt 

tlien a.«iii»mb^» - ...^ !,.r‘ — 

a^r%l iv»c!eiit';i: Oti tife Sjh Jfune 1783, ainhhit* a very taibhe 

. -^S'lirto anil iitfaikun^ % : large tiotieourte of 8pectnfq]||!i^ the ^j^horWh#^ pr * 

tt'iwnnct, tail wnd athletic in his nersotn ^ loon* ’ consisting xUffereiMi pl^cee^ of linen, 


an'dl"h/*^i: stiwhy complexion, not^ unlik^ the t^tflebra- hmtoimd tdgetihep^l’imei su^pAed from gross ^pafeaV 
tq4 Watt, whom, he resembled in homo other pnr* two^m!®Ji:htiiiiSli^ a h^er itj ttft4 kept ^dtnk.ilh) 
/ ticnltitfa^f^ddlfortnlie, rte too speeillSative, yer* flames -with (small huhqles of ighoppi^el^w vjthe loostj 
", " V ^ details of biwiness i for, after ^ g^culually swelled, opsumjjttg n'gp?^ atid, 

vstfioM achenwa of impi^vement, he quitted in tl^sjjaibeqf flve mimites, it wasOdmpto^^^ 

, Ijfe'iMog* ; W and i^epaired to the ciipitaiy. ed^ antl made . such airHioH tp escape, ^hit' 

whef'e^ phtamed a ‘Sltualibn of trust umler , the labflf '; ^ere reqnired to hold it dotti* ' , On a signal being gfw 


txjsmf to, the waters of Bojirhonnn ; bkt tcWving eo ?(Wecf it W» hdilevafion of luoi-w than a mile. 'AU 
, benotit from them, lie gladly prefm'(Ml those of Bala’? ‘ adtoh*etion, idd, trauepoil;. Amidst tl»e shontM of" \ 

,y ,vuc, near bis old friends, where he lUed or. the 20th of houndedaccl&idation, the pi*ogre8s of the aitiih'ial cloud , 

" ^ Juno in tiie following (year, atr the ago .of (>0. ' retiring froh» tflf ht arrpKt<Ml feve^ eye. It was hmried 

TiMjii- fcuc* The two brotherfl, wlm; wero aooustomod to form along by the widdj but ite bi^oyant' force being umir 
it’ssiveKx their plans in coiMTort,, had hmg^iil etnplated the pheno«> ; the atmosphoro,,.’ it remained suspended only 

l*eriniffnu. [H(»u*iof the floating and ascent of douds in the atinos* 'ten* minutes, and fell gently in a viueyprd, at the dib- 
' plwre* It seemed to thciM» that a sort of factitious doufl,t tance of nbput a mile mid a half from tfife place of its as* 
formed of very thin vapour, inclosed in a light hag of cenwonf , ^o menion^de a feat lighted .tip the glow of 
immeuBc sixi*, would mount to flwj higher regions#, Fol- . national' vanity^ 'and tb^ two Mtmtgolfiers vyere hailed 
^himpgput this idea, theyfedected a fluid spod^eally’, and exaltedby ^bbsponiautn^ua impulse of their ftdlo 
liglhter than atmospheric tur; and, Hccoidin^ly, "ijSiteo- , :citixens» ' ‘I , ^ 

dur.od hydrogen jpis into large bags of jmper aVd .of . ‘; Of thia spwndki expcnmeht, a very hasty and im- i ijt- |„.- 
thin h'llk, which rose nj), as had tio^' adjected/; .te.^' pe^ ta’anshiitted to Paris, and quwrk* 

the deling, but foil down in a few 'tecmn1s,'oWi%, to'/ ly ;cUdu^edvOve^ Eii^te. In tbose halcyon daysjl^’^i*’ 
tlie rapid escape of the ga« through. the ci^fca* and ' tliu 'lti^isient yalm of political turmoils, and‘*‘ 
pores of the case. I'his greet, facility wiili wdlkh , tlid all military events, the prospect 

hydrogmi giis makes Us way through any subgtimcsej; M (legating tile atmosplmre excited a very gone- 
of a loose uiicl incompact textme, is ptwtly duo toite tho convei*Hation of ail 

extreme fluidityi but U chiefly .occasioned by its * ranks. Vet; the talei^pbared so extiaordiiiary, as to 
strong and olwtinatc attvfictionibr crnttunm air. Tlie laat^^ aonie doubts df its vmcityj In inimy places, 
mode of preventing, or at least chei&g ^M escape, . ' a»d-^i^^ in tins eonntry, the more ignorant 
by the applii'suion of u jiroper vaniisl»,;was yet iiir* daiai-qlrmett^ and. tht)S|e . idiiQ affected superior wis- 
known. 'hie juuspiua of oveiconiiiig the difficulty Vas ddi^^J'both, %i:e^ the relation of . 

so discouraging, that our experimenters hod recourse to dlacovery as nothing but an imposition 

another 8chenu.% nion? analogous to the fir^i<leR» ontec-n'vpriiCiSijftd'dtt the, public credulity. To ilispol tlie 
Uined by tlicuxi, artd it rc-vvardwl tbigir..c&miriu<Kl effons /. which infebted the subject, it was neces- 

witli the moftt couiplete success, Irttliemouth of.'No- t«^at tlie fixpefiment in every large ctipi- 

vomber 1782, Joseph Montgolfier, hapjKJnmg/ in tho tel. . . . . - 


course of his freqa<.*Bt oxcuP8ioiw,io hft tlnmut Avigndn, 
procured a small silkhag, of the form of n paralkdopipe* 
don, <ipen below, likda lady’s hoop, and hiiviug a capa- 
city of about fiirtj^-five cubic feet ; under ite^ficc lie 
burnt some pHpt5r,and saw; with inexpresHibJe'traiispoi'b 
the bog quickly swell, and mount rajfldlyiio the height 


^Vhen the intelligehc-e of tho first, aiic^nt of a 
balloon reached St fetersburg, it found the vcnere^ 
bio Euler in a state; of great debility, worn out with 
yoai-H and unreniittiag ^lieUebtual toil. Having lok, 
in tho middle of KiV. oarek, the sight of an eye, he 
litfd bean, for eeverol y'eare, visited with total blind- 

' '.Hi.-* *1.1-.' js.t k:.. 


,of sevontvtivb fet'b where H reiitainedi till by cooling ness. ‘But, in this afliltting situation, his mind was 

-•* 1 L ...Ml ...4 


it lost its buoyancy. If e1 urnhig to Annonay, ho coni' 
muiiicated the happy result to hw brbdwsr, and it whs 
resolved by them to ;^mseciite the expianteent on a 
: largei m^hIc. Having "proyidod. a ki^.^ quantity of 
coarse linen, they fomm^jj^into the sliape of a globe 
about tfffrty feet diameti^r, whiib they l|ned with 
paper, On lighting a fire within itf« cavity, to warm 
..and expand the aiiy, they had .tbd dclightiul agtisfac* 


still ebtite, and f*>uud delightful c.xcrci.'se in his former 
habfte of cilculationc It wa.‘< in training a domestic to 
act as his amanuen^Ai ‘that this gi'eat genius now con- 
descended to dictate, in tim Gerimm hihguago, to his 
humble pupil, a work of thebighest merit, —!77/c Mk- 
menfs of Alfftfira., Oiiring his kst fllnesl;, Eul^r made 
an e.tpii'iug offset j and applied his ftiivourittj analysis to 
do^niha the ascending motion bf la IJpillooiu dic^ 




iHminaiyj»t('pt of iliO pttlm wfew 





I <>Vf I‘ pjt|j 

\\\s jnvo^iij 

. jwiitiun. ; K' ■ : / "■'"kj; V .... 

ruiiiHtw^jii’ ■ 'l’h«»vk1^osi jit pans ?^r<' the ei'*.> .^me thw 

of atittlloou. M*' ■ fn t.lie$r i| 

, , ''/'do an itctivfe aoril ,^alouR ii«turdi»1(i ^i the iVliole 


fv*. , 



[•iplwii^fck (Ickiying the oxpeiitei wWish smidl 


'pile ppiiati’iu^tipti of th^ mi^upe lii^t A\tmeyani" foi^, ;of 



'aiu* ‘ 
'act4 <>rie ' 


-'Instie gurp, of about sA. lie iopemicted with; ebarse 

tbkteen feet in diilttfe /yfo hy<ftgeii gtw vvas pco- Ibiiig, a balloop of a pear 4wpo^Bfi<^W 


iaboliit 
Tbb ittic 


•three feet wide md e^Votily-five feet high* r**^ 

£• A ^ft.. * jiLJt J ‘£«'ir i^e^i^AlViA 


of fift: 
omeJl to 


^ of dry ' etraw^'-iu^ shml^ 

^t hT twBVo of wool; was ; ,[ 


ci^iwd fr^m.tho, action of dUnte sulphuric acid upon 
iiroa-filiiigs,' and was need tJiiwigh leaden pijies. 

!)Ut this gas^ beiug^jidh/ fpwd, without having: __ 

been nmdo to puss through a My.;«f <’bld it;::iO the f pace of ton tmOiites. 

tered the cavity of tho baHoon e^Mfessivejy Ko|,'^iito^ <fuiy ewelled/ and' irtttile an eflVt to rise, , 

rhargo<l with ftCid funic?, which itflterwards r,oud0h8B<r tin) weight of 500 punds; ; hut being, 

agninst the inside of the bajJ, injurpig its.tekture, and ^ the next tliy, if was totally do* 

loading it with superfluous huihidStYf^ ^ •expiOSttfo; during the uighi to ijiitoa? 


kst it rose, and was kept sttspend^ at, thte fiHWj^idf ;; the tyfoa ttpn^plefed,':, Early on the monung of the 
,t00 feet above the ground. In thja state it ^ ’ 10th ^ tyas plae^ upon au oetngou 


i^ierson of tmy %o^ nr fShion hurried from the mo- 
experiineiU ; ladies of distinguish- 
dtf rank filled .the windows; and the spacious comt$ 


moot of horse and fool soldiwn, idihe Chbtuj 
at the distance of near two raik'ii 
found at that still hour on the Streotii 
tomshmeni gt the floating mai»; , and J 

men, filled with u Sort of aiy^ . ixwj^d WUh impatient spectators, Tho royal family 

as* they passed. ■ ' /V ^ Wd ^«)hv.h^ohdan^^ came flulh, and oxammod tins 

Next day, being the 27ih of AugilfetJTSS, ill apparatus; About one o’clock; flio dis- 

mense roncoursc of people , covered the Chdt^, a mortar notice ihal, the fdliug of tlws 

and inmirnerahle spectatmfs,,,hfMl platjlod mj^V* bal^^ was to ooimtimice. In eleven minutea, an* 
selves along tho hanks of die SmAV^ud the - discliar^^^^ apummifeiTd that it was completely 

atre of Ihv^^y. By three i/docl^ oycQ^ inflated:^ ;ffnd on t,h ) third dwchwge of the mortar, ; 

filled with <‘ari’i!ig<*^s, und all the b|«^y and faah^.of , tlie^rds \feto cut, arid line bidlpcni iiislnnlly lilx?* 
IVk rtcH-ked Utvvards the lif'olO IVOTuW^ After balancing lit fiiSj' 'jp a moment of 

tmxloue expectation lo the i^ft’ctatora, it rosS ma- 
TU art bhli^iuc direction, > under the, impulse 
of wind, till il reached the height of 1500 feet, 


paratimio being finblnvl, a cannon was- disebargod^W. 
the signal of ascent 'ihe balloon, lihetuted from its 
stays, shot upwards with such rapidity, as in two mi- 
nutps to reach, acewdiug tu calculation, the hmght of 
;i000 feel, where it seemed lost in a dark clond; it 
re-appeareti at a ffreatOV ofevation, but mw soon ob^ ; 
scuretJ ugaiu amidst otjji'fk 'd^^udB ; nnd after petform- 
mg a flight, of about flffeeh ihlles, in the .sjuiee of 
thice qmirfors of an hmif? it sunk to the ground in a 
tipht near Kcoueu, where the peasaiith secured i» ha- 
ving notictxl a rpiii in .UpptU' part of the bag, to 
which its fall might he iifipiited. The wicci'ss of the 
<‘xporiuicnt ivas wmipletc, Tlu) incredulous wc‘ro sad- 
ly mortified ; but every minor niflcction was urowued 


\^! 


whorp it jjjipearcd for a while Buijpondod, but in 
tiie ,dpai:c of eight minute.s it, druppod ;,td th^ ground, 
ai ^0 i|jii^taiK’e of tw'o miloa flfikn tho point of its a- 
4c€iit. A sheep, a cork, iwj^d a duck, wldch had been ^ 
*i,A ‘^pnals evor'tatrfedT up 
ftlfiSy safe and utilmrt by 
ovep feeding at yierfeqt ; : 


pat into tJio basket, tlio, 
mto the air, ivero found* j 
jouniey, and the sjn 
ease, ' . ", 

' This successful experiment encouraged Moptgol- . j. 
fiat to prepare, on a more solid ixinstrnt'^lan^jmolher ' 
balloon, of a spheroidal, lo4’a», ' 

T’ ’• V 'r»V *.'s ' ' v'^’’ 1, . , '*’* 
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isauuit: ^ 
1 by 


. .sp’oiw 

ilcvod *W ft; 

^ Which 

■'.fiy^^onnilyWiel'vatttly- of i^*:; 

Nplentlwl )ivo^:)^|^'l^fliohj(>Y(!<t ' ;> 
I tiittinph, 'l'h(* Mou%M€«ki!^ htt<t 
«ik btfiidfod liviTs to 

tiSiioi%, of Sclcncjc*. ; thii oJinMr hrothcv 


,, but i^biimo expori-,MvWinvitfe(fto,,C«burti 
[^ of tWW^atluiW Jhop'ovvr, at thin ‘ lifichaal, oi»(i .i^ive(i a"|lati^t df luddlity 


mv^ 


witit tlip fiinher $u%' ’ 
livi*^ itO;^bi^^ hhu to , 

4Mi-ll -' ' ' " T ' ' '^' 


> bo «kfori’Otl 

list’d' , , ,, ., 

..^^^Sy for thoufircM itt^ exp^jr^liorti^ with , . . ■ ; 

. Tho of .tbA jinokj, 

' ' ^ being Jpadoul ., or ,te ^bWtouns, . apnoarod to /tbmvy* thWelmdo 

dtoiin .% ; *' vWltejopye i)(ia4o bjr the ffp|djc«1ii6w , of bydto^((>ji 

Vi 1 li ' uoii to.bn Cbarlb, the j^oAxter or Uik 

trials wliitdi' hMl uoMy jnw’l^fUa^l fe: 4®#Jy ^twclkil by fw- de' 

Wlib*nrwtts ataain hUod '; arid t.b« «wi/*fWA »•«■ fim itnmhuti 

, , ’ '; tfio ^ 

,: , ’“.voluntwei’erf to 


;# 


^;,ri c;ai*, having a store 

;, ; to supply the iire. 


►viNe'vt' Biil“ 


Alwfut two 1 


was litttuclied, anit it ,tu)A]i:ifef . on ittiaking Mumo niw efforts. A pn!>»criptifMi was 

joj^tic pace. WontldSri toH expenste of a glpbe i wcnty- h,,>;Vu 


picti‘<ri« every coiidWiaEi^f^ri^f V th^ ejgliKfept in ctiatBeter*' forhawl of tifmiiy, with 

lofty stfitiou in the «%, the ^yi|fttOl'» y^mly wavi^l {.ftstic Vaniish. Aftoi*. rejkatOil a^Jjd^uk «fcrid (ielays, 
tlieij: hats, and auluted the sqiccmtova helliw, a go^ieral / ,.ffws baJlnoi)i wm planted, (m ttia, ^ of 
shout of declamation bncat forth OR As they her 17133, at tliO «*mmnt‘e the alley of tho 

iw nuirh bigho^, however, iliey were do ippger dia- T^iHWies, d^d.tbp dlffue® #Uid wm this time inti^o- 
cevfwhle by the nfthtHl eye. ^ ^ ; a • int^^ The dilutt* 

' ' ,.iiui.....r^B(8».wk«’ . 4 . 1 J ' !*!>«!? P«t »“» 

tfp«M Ilie ^uo3i theij*»,m.ny.l'<»«(i«,;^:.: :.... yoo^ f »iil«, dMt«^d ;H»nnd a large nattsru, tie- gas 


A s in a cl««<ly clisir aijccndipg, rwVC : 
Aiulacioos; " """ ■■“ ' ' ‘ ' 


... . ,,^ convoyed in loiig ItHideii pipes, nnd nm<Je to pass 

^ ’ mvough difr, water under agluss bell plunged in it. > 

This bulloott soared to m elWratio^^f more %he whole Aftratus cost about L, 400 Sterling, oho 

feet, aiul trarew<)d, by a drcuitddili laid iri'tifttilja: half of whiefi was expended on the .production of the 
collide, the wlmle^xt^ of PtWW, whoife gay inn A ;,gaf alpiU«* \ii4^ inmicnso coticdurHO of sportatom had , 
tants werealUilkd ivith^dinirathm iwd^m^^^^ ffpm all ^ The discharge of a cjinnon 

cunouKciroumstan^ occurred during the passiage of the anhouucod tho progress in filling the bal- 

doadog iuass ; To the ga/ers planM,o4 the toWdjlR loon, /fd, <miu»e die ikpiduce, and quiet their iui- 
oflhetuetropolitau diurcb of .Notre I^li^e^ it pa^Wniie, M. MontgollSer wiwi desired to let off a 

i... ... .K.. ..»* *i.« .,»« ««/i 4i.wii ♦U.rt ^Ba^, Jire*balfobib. as of liis precedence. At 

Iaa%.^ globo jboing diimcieutly iudaterl, and a ipi|in- . 
tity of: coiisiatiug of small sand bngs, lodged 


U} interceprilie body of tlie sun, and tWa gave tbetu, 
for a.fovy seconds, the. spiictado of afpift! «olar edipso, 
,-^il haVWn alleged, that \vHe» tb« bs^pbltt liad i'fiicli* 
Od so high, that th«j objijcts 


Jts oh ifearth VwjVfj no longdi;.,' ohly SJSJ pounds for (he nieasun^ 

disiingutailf, the Marlpiisd’Aitodes.WBgnn td Charlos and Kobert 

ibitiou had been fiuffictettdv iteM me appended boat or car. 




that his cariosity and ambltiou had been suffictehffy , 0 
;/ gratified^, He wW themfpre anxious to deScoitrt:-^ 
inurniareA at his^ edrapanion, W'bo still kept fee^^^g 
the firf. . At Ias^'''jm heanug some cracks frem the 
top of the bftUoo|l^;^j|^n4,.j observing boles burning in 
the sides, the Majojp becfee outi’agfjously fil^g^d, and 
in the apprehensioh of irniwinent dapger, wot 

spungos tq stpp the progress pf combiistiiit^i, liml com- 
pelled tJ»c to desist iTom hi4 ofMous optjra- 

. tiotis. As tlmy how desccndiHl too how'ever, M. 

' dArlandes was not less anxious ahdd||ji^nt in throw- 
ii^ fresh straw upon the fife, in ord^Aq gain such 
deration, ^ would Ike dj^refit obstacles. 

^^Iie navigators dexterously^olded the fejffc|j^Viildings 
■ of tarisy by supplying fuel as oedMion reijuired ; and, 

. riiffeT , a journey ofi^O or 2S mimites^ tk^yaafcly alfght- 
/; " led beyond the Ikulovards, navmg doeiMbed a tract of 


jihetpseJm i> dm appended 1 
le m,«tt!hi,ne wae iihmodjalely disengaged fitnu 
its stays, h mohnledwith n slow and solemn^htiOtion. .\s. 
Acvcordii^ t<Ktbe forhiula given, the terminSfeidocity rem. 
of ll^«ceIit inuHt have about 4 jU 0 f1»et each n^i* 

imU>, or at the ratc ’ bf jwwuewhat leas than ftve'mlltai 
in the hour. 'The, ascending aniidst profound * 
silence and a^l^hradcdi,'^ to 1 >o!tow ihc warm and 


. n ”p- - it‘p<»rtftr, “ ftlknved, in its 

soft ahd ih^fwuml prt^jss, the bysian^rs to follow 
wi^ rbelTf iyps* imd thmr , hearts t^vo inforeatipg mcn^ 
wliOf Hite defoi-gmls, ionfed to the a^do of the im- 
mortals, to roCeiyq the reward > of iutidfence, ami 


After 


wwry tim in^periM^ of ^ 

thtt gloife bail ireachiul the height o^;;S^00 feoi^^ it was 
po longer possibla to (!i»ti%'wii^h ^ iwial iiangaj^ , 
but tjie coloured pennants u hicb ibdjl' waved in t!|j^ iiv '■ 


te^U;Eed their safety and their tmnqdU fccUu^V : ^ 



•ABRONAW^l*'' 


ln«nt of 
imriM 
toiu** 


\<*inn#u. now disupaled ; ^ntliu|^*«fmi|' fmtftwfuled to 

nistonikil^^ht ; and Wry dr»/»(onslft^^ii^o t^&!» Of 
f«y fi!^l^li]>l>I«»is( .” J'He balloon, n for- 

lUfidiit roti^»S H»*d W Mnkirt^ar<onli»g‘]W> tlio 
of if«i (onduf'iois, wH liftin' i dlubi of on lumr 
IW! ihif 0 nimlf* to fdi/ybt ou f n^* rrtOftdott of 

Nwli*, itlioiif iwontj-lno irtiV** fpottfi Pfttj'p For tno 
ot an liour, titri Huo^anoyof tlw utaelduo had 
‘ boon ^oWliibly Mi^monted, by ibe awnV lays 4triUu|r a 
^0 liuHaro of tlm bnij;, and htatiiig: up tbo con* 
taiOMl gttH h) ibt* tfuipMtttuiii of doyrech by Fab^^u- 
iiifetU's Acale. 

*> After tbw prosparoiift dorteenl# iba globe, though 
hecoirte railuM flaccid iuid loose by iia expoiiditute« 
yet htdl letahiod a gfdat buoyant forco, when raliwd 
fiom tbo weigiit ol the tiaroiletfi. 'ilie aUu had 
juht fitot, and iho niglit Wds b(*a|nubK to do«o ; Jbut 
IM. ("hailes formed the renolutiOn tn making alone 
anoYliot fU'iitd exeufyion. IJiia ebur^go was rt^wat tied 
by tiio sptnliUl^e of mie of tnoat uo\e1 and on- 
eininting appeal ancea in nature. He shot upwaids 
with ouch ccdeiity, aa to it*ach dm heiglit of neai two 
ifiiVs HI ieo miuuiea. 'rim ^an lose ayain to hjm in 
full uib, and, fioin hla loft^ '•tati<in iu tbo bea^ens, he 
4 onhonidiited fbe fndui^c iuodiiaiy, and aatdicd fla 
ptti tiiu^ bnaius, till It oiue wdoro nunk below thO Ws^ 
ttnOe boii/oti. 'ilie uipouis lisiug tioni the ptound 
ndl'H'led into ctonds uud tovned the eaitb fiom bih 
Nip lit. 'Hie moon began to shmoi and hoi pale layij 
••((ittoiedpleaius of surioim boos ovet tho f4iitaatie aud 
(banyiny toinis of tbuse aecumuWd matiHeMM 'Fhbi 
Nieue liml all t!io iinproMsno Holaaiuify of i)m true 
Nuldime, \i) noiidei, tftat the flmf mortal eye that 
i vei t ontemjdated Mich awfid i^'riinduur eould not le- 
fiam fumi Nhnblint^ tears of joy and mlmimtion* I^U} 
ie»nni in wbuli INI. t’barles hovored wa« now excoa-**^ 
o\ely <<>Id , and iw he opcnied the valve <n*Clwionally 
dniiPi! hill anunt, to piovent the violent diatenttoii of 
llie I alloon, the hydiogen pis, iiOt having tiniO to ufi* 
<litiie the tein(»oratiiJ» of tim ettmior wr, rUi^hed 
like miMy sapour, mill a a hiHtlins; noiaa« Buftiru- 
<n Jit e ftiibnile ilie voyager iti leipain inng at adiin au 
ilevafion, xviulo daikneas was gathoring helow*' Hla 
theii'foie desronded akoily to the tiuitb, and, after flto 
Iwpst ol d.5 minutes, alighted near the wood of Tout 
(lu liuxiMtr, in that short intcival, tiatclled about * 
iiuje mill K 

'rills bidlootj, xvitb >ts pansenprora and ballaat, 
ed ai fiTat 0S(i pounds , but, uuswithMamlmg ihafare 
laken m fllbiig It, the hvdioaeii ga^ mubt have been 
juived vi itli <1 ].n«N ^itojtuitum of eoinnimi uir. Biiice 
It WiO oulv h* tmns It btei than this fluid. iTic ba- 
lonieter. mJiuIi stom’ \ r.nghsh iuebea at the 
Mill u I ol th«‘ gioui 1 , Mibmded to Jiddlo at the great- 
est elwdtion to which M. t liailes hadieadicd. This 
gni s by vaUuI ition, an altitude of 0.770 tool. Olio 
thetuunm u i ulm b was at II® by i'ahioiiheit’a Male 
ut tie »^<cnt ltd! to 121“ at tlie highest flight ; 

giMiig AiliiliMiu ol one degrw' foi eyeiy 4KK^ feet 
oi AMent. ' 

'lln next \<na,t I tbiwiyh the all was peifoiumd in 
ji 1* ^UM laipM hallo Ml tner yel * oristiin led. 1 he i hh i 
Montgolfiei hed been porauaded to *ipeii a NuliMiip* 
turn ut l.yons Im tin nuin of L. IHO Steilmg, to ton- 
d'ud an aoignaoti inathmo, capabK of uj^hoklmg 
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„ aad gp«(| >tt0 




■lima 

l»hon^ 

for tow, 


High lo^d 

y^ lifted aiit 


themp 

^isi (smwm . , . ,, 
moistened wifjk 
fiie> to yield Inindd 
halWi^ urttfthe bttrning of five pot| 
dyr fap^ota kept it ifl ^idt actiW. 
with a ballast tif eighteen to^H^ il , 
pemona frofui the gioumJ. Unhirttniutgly, it was Very 
mu< h dadiaged ope pighb io ^oneiMiu^i^O of being 
etposfid to raiib frosty and show. HoWav<'t, uu the 
19th of January the balloon was charged In 
ttOtenfeen miuiifcs, by tbo coiAbustioii of mw\n 
of alder, JoMpli Montgolfiiu, accompaflUMl %y iho 
dnilont Pilatre dc Uoziei, and four ofinnr of 

notOf the proper ladlaht, took theii seati^ m w 
wicker piUery* and wOre launebed into dm * ‘ 

pherc, /I bey maiimuvi oil ovei tli© <Hy of L^vhin, 
imd neiur the course of the Ulidne, foi tlio apat of 
forty Tuinutes ; but a luigo lent hexing been obsmxed 
hi the wjiper pml of the Uallooti, they uere compelled 
tn denoeml abiuptly, thotigh udbout any luidicrm'- 
cident. 

The diffieulliurt and dungrra of aetiul naxigatiou 
heiiig at length suiinoumeil, the asceiitm of balloons 
were now multiplied in all quaiters. It mil, ibeie- 
ftire, ho Mkfbcient in the Nequrd to notice xwyauc^ 
cinctly some of tbo moie disiniguisbed atteinpia of 
that Idndl* * 

Tbo (’bevalior Paul Andicani of Mikin bad a Nj>be- Amin am 
find liallotm, of 7fl feet lu diaiin*ter toumd ufiei 
Montpdfier’H plan, at Jiis own iliAige, m wlnili, ac- 
CompAtiied by two companions, bo asieiulc^d (tom 
that c«ipital on the 1251 b of February I / SI. The ma- 
cluiie rone to tlia height of HOO feet, but attd 
liax’itig described, in tnentv miulitcs, a xeiy«ii(ui- 
tOiiB tiA(k, it Nettled upon a Inige tier, from nlmb, 
howexm, the voyage! s, by Applying ficNb fuel, exlii- 
Ciited ibemsoKeh, and tdqhud on ileai giouud, xmiIi- 
out leiwjng any bun. 

On llm second of Mnub, lllninlimd, who had been, uianiliBnt 
for aome yeaiN befme, ocdipied with the (bimencAl 
pixycct of flying m tlv aii, and wlni tjuuid tlml tlie 
Hawe priuciplea and 'ouliiiancch mighi be apphed 
hi tinect the motion o( balloons, luounted dione, and 
with great intrcpiduy, at Faris, in a silk balloon, 40 
feet in diainotei, coiiHtructwd by aubsc^iptiou, timl 
iillcduith hydiogmi gas. He ibuted inpidly to the 
height oj above a mile, and aft or hemp dn\en about 
by eruHs Windw hi lui liour and tliiee qumti ik, be de- 
NCendifd m the plain ol JtilJAncouit, 

On the VStb of June in the Kanin yeat, an asient 
was mado at Lx mis bi touj the King of Swt^den, who 
then tiavellc'd undei the name of t mint llug.i, nilb a 
fire-haJlooii, bming honiewbut a peai shape, and 7fl 
feet ill lieii! lit. 'I wo jiaHsehgei-a, M X^euiant and a I'lcurant 
young hah* iMadamo Tb|We, the fust h-niale tliiit ever widlhilde, 
iidventuicd on suib a daiing voyage, autiied the car, 
and nset nded n itb cat v eloi it) . 1« foui iiiiniiteH tbo 
now of the multitude aaa no lotiger audible by 
tlicniy and iu two inoro tlie eye oould not disttu- 





ii' 

and )^e|^y«(| .injfji in>pBti4j||'4:*'™"’M- 


Idem 81 iasi (U'sdirKliil in 
peiftHijitJcl a eourw; of 13.^ mikp 


. AjpS^V <0 tfio ^amc year^ 

\vi pwS% 'frojn' one * .hmtoS^icbiitiawt^ <;5u^toii*Mm*v^8u, ^^iih the Xto Mormn. 
i&U»nri baifeion ^ya^^ ^ecml by a eini- ^ ttind," ascf^ndj^d ftotia Byon in a balloon, 'nearly^ ^ 

to tel globuiar;^tfi^, umily-nmiVte in :. ; ' 


their vvdtH the|5bjibgs of iStJea, tijl thw proyjsion^ red of theJinfiat vs^-nldb^d tilfatny^ fijlo4,yttth hy- , j,. , 
heirtg n^% |ipenti they safely alighted in a oora-fielcl^ “ T^y,i il not «}ti»ert till the \ 

tebgf abm^ TOw bthioo quirfcferaof an.'' evening, ' the bajdteer being at'2Ji.8 the ; 

, ' ' , f ^ tberin^metin- at. on talMcnlioit’a «<nib^ antf, ^ 

nd %/ortnight ftten^'nrdif^, ;^lm same prineo w^ ' stMonuting l^jhb aceidchte, .they oioho an aUitude • M 

W a mprn :ap]«m!id ascent, cbmms^nd^ fdr^ of )!0,d45 te, or very nearly t>vo Kngliah miles, M?ho}*e J'f \^f 
vhw by the French monarch). A rfje barometer Imd ^unk to 19.8 inchcH, and the thev- ' 

v jt^atlobn, carryiqg the natural^,: tioasier. and' .mom^ter to. 25%' /They felt- no inconvenience, how- / / ' 

' Pfouftt, n4i>. launrhetl from the enter conn of Ver- ' evqf, eacept ^m the pinching of. ibeiv cars wHb ^ v ■> 

aallles* ft eoared to the height of 112,520 feet, and. .They aaiyari ocean; of clouds bolow'them ; and 


“ might appear to float in a vast tWigtefllii^n of ex- 
tcmhjd and towering white c!ottd«. ,, The thermo- 
rnoter stood at 21** of l^ahf'enl^iU nild of 

snow iVll i*opiou«ly mi while if oqly. 


‘fiituatiem tbt^y ;w'itnes^^ aa the day declined, iilm . 
beautiful phi^diinenou of a pj^b^Hon, or mock -sum 
The real luminmy wii» oniy^ten dcgioes above, the ho- 
pa^wben; alliaf once, another sun appealed fo plant 


inike'ai' 
Oi leann, 


rained below. DesccndilJg a^htn from that cluiOtlb '! ;its<df within six di^recs of tlie' former; It consisted 
abyss, they were charmed^. willi thd lively aspect of "of. numerqua. prismatic rings, dqlieafely tinted qn a 
a rich and populous diNtrict. They aligfcrl at thoen- ground ofdaa5/.img wbiteuess, At balfjnist six o'clock, 
trance of the foreet of Chan^Uy, about thiny-hix inyea ’ after a voyage of .(m hour and a half, they safely 
frflfm Versailles, after a flight of an h<mi‘ knd flye jaligitted near Plaguy, about ^fifteen miles distant from 
mites. >' *' , 

We omit the rolatimi of ft prosperous asebnt per- With the saime lisalloon/ M. Gtiyton-Morvcau made His 
formed at Uhod^'s, on the Olh df August, 'by the ^ a ae^hd ascent, on llm 12th of June, nccoiopjmied Ascent. 

Ai I ; ._j 1 .:.. J.V V7:..u. i* launched at sevqu 

cing then ut 
SauHsuroH 

Septmnte ^ Tfi« Duke' de . by^p-oineter .ai,B3i% it swelled veiy fast, howevtT, 
Chartres, afterwards Orleans mid the nO^ bValitl^, owing, to thb'^etect of tho suns increasing hiat; and 
employed Koherts .to constiuct f<^ hith a fillk bal- tSempfi^ yidvel)eingajt iutcnTi.ls opened, to give vent 
lorm, which shouhi be filled with hydrogen g^. to of the giwt^;tlM» tv^eaped 

It had 56 ft*et in height, and J6 feet diumeteV, behig/^ r^ As the voyagOJ>i did not mowut to 

composed of a cylinder, tormiimted-. by .^WO aU.. „„ 

spheres; a constriieiinn wliieh was rightly ?<uppo(W*d 

to give Tpudi additional Koliilliy Ur die tiilichine. A . . ^ ^ 

N,imll bftg; ou .Meusniera plnn, liad Ifewi intfotluced,,. route ou the Mirface of the 

within it, and ilic Iroat wats, hcnideR, furnii&hed with uhl bed reached the height of 

helm and four ours. This bidloon, bcuriltg tho Dufee ' ^{ja*^*** •^.i 

1 iilJ..- JXl!l , .V' 


tlm baroittoVer. now etajidirig Ht 24 J inches, 
bimaelf, tho two artijsts, and antdher companion, ^3;.'^ tI|&®rmoi?feter nt 70*, and the hygrometer ut 05A. 
havmg 500 pounds .ol^ ballast, wtw allowed to rise v Tbi^e (tjuafteA hf an hour afmrwanU, they djeftceticlnd 



r' '• — * o 

ff'my, greai efeyation, tlwy enjoyed an agrwahhj 

the si‘ 

tua^&jdif tin viilages scatUtred below tliein, 

. i' . 1 ... 


slbw'ly, with a Ijaibyantiy «f ptdy 27 pottUds. At thb 
^ heiglit of 1400 hiot, ;|h« 'Wdyagors percoived? not 
W'ilhout uneasinei»a, ' tbie|c,A^rk clouds' gathering along 
tlie hoiwn, and thrt^ehrftg the apjmracti of- ft tbun- 
der-slonn. They heard the distant claps,' at^ ex- 
perienced soinelhing like tho ngitation of ^ whirlwind, 

' Kltbmjgh they had felt not the slightf^t Woiission in 
the air from the discharge of cnriftftu. " The tbenno- 
meter smidwnly dropped li'om 77* by j^abcenlieit to 
61®; and the influence of thifi cold caused ;tibe balloon , 
to .descend within 200 feet af tbe tries near 

Beauvais, 'fo extricate thftdft,elv»>M/thfiy :«oW threw 
oftt inore than ferty pounds of liallust, and rr)iae to an 
;, elevation of 6000 feet, whore it \^lbt.iind,t}rat4he con- 
. 6ned gas had so obstinately rbtaini^ its lteftt, as tp be ' 
- no te than 42® wanmn* tei the flXtcni*il;ftir,' The 

■' ■ '" ; ' 


at the village of , Ktevftux, only twelve miieiB from .. 

]>Ijon, baving described at leajit double tips distatuie. 
in the am The heat'bad increased so nmclifcinct* the; 
morning, that, notwitfesiandiijglhe loss of olaKtic fluid, 
the balloon scemftd. yet nearly inllated, on touching 
the grouiid* ; 

An aenal voyage, most- remarkalde for its duration Kcmarka. 
and Its adventufea, was porfornu'd on the IBth June bleVcvy apt 
1786, from Paris, by M. -Testu, witl; a l>alloon 29*?^ Ttiiui, ^ 
feel in diameter, constractod by himself .<if glazed ' ^ ' 

tidany, fuinished vrith auxiliary wings, '^»od filled 
u^ul, wfth bydi'ogen gas. it had muHi injured 
by wind and rain during the night before its ascen- 
iiftn; but haying Undergone a slight repair, it was 
finally launched, with its couduefor, at four o!idoek 
iii^m Afternoon. The barometer then stood at 29,6$ . 






itR’liea, tht^rniOJiicttn* as bi^li etii 34* ;; tholigji 

tlia, tbr**4t(wd, w^. The Iwl- 

at first filletl only ’fi(^e-si3tt.h8^ but, it 
.sirt'IIod, as warmer, 

i^**it'<juiro(f its utmost diat^sa^mn at tJu> h&i^ht ot 
/<!(*<. Ihjtj havin^^ijicaatiousJy thrown out all ■ 
his halhwt,. to aVoid^#Ia> wftsto of or tJie rupture 
, uf the tJie uavij^ftior oTitleavoured to desw^ml hy 
tliQ rej^Wi of his wingfs ; wnl pt half i^ast five o‘dock„ 

, ^ . h«i adftfy uli^itod on a corn-fiold in llie plain of Mont- 
imwM'iey* Without leavmg the car hothti^au to. eoUeet 
^ . 1^ fojw Atones for Imllast; whew he was surrounded 


Wf past 'm thr 4m^whM ^ r,. 




'last be% 

and muHf he'iitJg(drM'’;i*0'v'4^j(>J 

earth, and t&jrdf^tain to Wlmt point h«^^ 6eeu'^Si^^ 
At a quarter iifore four o'clorJk, 
the sun , rise, he safely alij^hiod h(iu: ;the 
Camprohi, about $S luiletj fron? Ji^aiis. s v 


i il&HJi^'tain to Wlmt point ,, 

I ter before four o'clorJk, alr^l^Sjfe€^ • ' .. ^ 

' L .. .A' 1 ^ .. 1 ! 1 . . .1 1 .. i' '‘Tal’ 


hy the proprietor of tho field and a troop Of poa- 
pOnt^, who itjswUui oh boii>K indoEiuiifind' fop tlie 
dnwwige oecasioned liy, Ids idle nad' curious viaitow. 
Anxious tiui^ to diaonpgo hhiMl^l^ he petauaded 
tJunn, that his wiwgts beiiijj brohOw; he, V'tis wholly 
u( their iiieiry, they sciW the etiy of iho Indloctti, 
which floated at some height, tMid di^ed their pri* 
sower throusHi the «ir in a soft of friuniph loivai-ds 
the viDatfo. i'ut M* Tostu, finding that tl)o loss of 
his \vijiji>4, his e.loalv, and some other aiticles, had con- 
Nitlerahh' )ii:hl<‘Ued t)ie inflchine, suddeuly cut the 
cord, lin'd tool an abrupt h.)v(i of the clamorous and 
jyMtrtiiied He rose to the rcffion of the 

^•]<iud,w, uln-iv he nh^ ivcd Kiwall fro/<*i! particles fioat- 
iug irt i!j( linnosjdicre. flc hervd ihnuder rolling be- 
jieadi lii'i Icci,, and, ns the coolnc'.-'H ol tlm evening 
joh imred, the huoyaul force. <liuiiiudted, and, at three 
4 jicinerH after siK o'clocKj ho fij>ptoar,htid ihe ground, 
ji*‘nr tlie Abbey of lloytmiuont. Tberu be durew 
out some balbiHt, and in the space of twelve miiuUcs 
rmi to a height of rilOO feet, where the thermometer 
was only (><> dt'iirees. l ie now heard the blast of a 
born, and descried ljui\t«nicu below in full ehuco. 
Curious to wilnciss the sport, ho pulled tlie valve, nntl 
descended at eiglu oV.Ioeh, bet, ween Eiouenand Var* 
\i!!i‘, whew, nvjecting his ours, beset himself to gather 
some ballust. Wliile be was llius occupied, the liuntOrs 
gallopeii uji 10 him. Me mounted a tldrd time,, and 
pushed through n dense body of clouds, in which 
thunder billowed ligbtiiing ir> quiidi siicceshion. 


At lids poriotl, ascents wdth' balloOjis -had been Balioons j 
multiplied, not only through France, b'd *dl ovor^'®sb”'d. 
Kurop, They w'cr© very seldom, bow^ei^'ev, db^cted 
to any orlifer object than awiiisement, and bad; MU 
degenerated ii^to more exhibiliohs for gaifi, ‘ The 
fii-st bidhioii socn in England, was conatructetl by ati 
ingenious italiaw, the Count Zainbcccari. U cow- ij-lanitiec. 
siiUed of oilefi tdlh, in a globular shape, ahout terttari* 
feat in iliameter, and ivcigbe<l tiidy cloven poiujcis. 

It wakeiuircly gilt, which not only gave It a boniiii- 
ful appearanc**, hut K'tulored it less permeaide to tin 
gas. On the i-Olh of November 178tS, it was filled 
about tlii'Hj-tourtbs, and launclnnl at one o'clock from 
the Arti!lf*ry 0 round, and in tjm preseuci* of a vast 
concourse of spectators. At half pasti three iu the 
afternoon, it nas ttdicn up at Pet worth, in Nussox, 
about the difttaiwe of fony-eighl miles. It was tiot 
till ibo following year, on tlie Hilst of SepUnnber, that 
a counliymim of bis. nnnud l.unnrdi. lust »nounte<i f WiMrifi, 
in a lirdlooii at London, lie alieinnrds repealed lh<- 
experijuowt in dil+bre-.J p4irf'4 of Lnudaml. and durlir. 
lh<* following year jji Scoiiund. ‘I'liis acli\e ptjMm 
Wok an cxpoi'.litnms, fmt cureless method lo fill his 
balloon uilh gas. Ho )ui<l two large casks sunk inNi* 
the gromul for tlndr binier security, in wbi<’ii be de- 
po-siteU poimds of the boHnf.-i ot camion, il - 

vid^'d )sy layers of straw, to prescjit u large' r smlbi<', 

An eqii.ti wci^dit of stilphuiic add, or coiiimou "if 
of vitriol, dihiled with six tiinas aa nmcb water, vav 
I'oured ijp(oi ilie iron, and the hydrogen gus now 


Wiih frosli aiticrity and force rcae’i\’d, 
Siirings upward, jikea pyramid of lli'e, 

Into tlio xvild cupansc, and ftireugli tlif; hiiock 
(U drilling dcTooiUs, <ui all bidci lound 
lOnviroJi'd w‘ins> ljJ«i "'^ay- 


form'd, wiiiiom being cooled or W'aiihed, was iml\^^s 
djutely iitiro<bi('iMf infO the hulloon. To l/i.'iardi 
suLveech-o' IKtinchtird, who poHscdsed ju.st as bitle pj,n, 
fticjciieo, huf had greater pretensions, ami Kune share 
of <!exi<‘iitv tmd rddlk This adventiner is siiid to 


The thennomeler fell to ^l*". but afterwards rcgjiined 
its former point of when the balloon had r«aobed 
th« iiltiTude of tUlOO feel. In this region tho voyagar 
KUiled itill half past niee o'clock, ut which timt li« ob- 
servetffiorn )iis iv'-uh-towor in the wky' tlm final 
Witting of the sun. He was now quickly involved in 
<larkness, and ^^wv♦^lopetl iu the thii'kest raass of 
lliundei -clouds, llie lightbigs flashed on all sidoR, 
and the h nd claps were ineo sont. 'Fhc thermo- 
meter, seen by the help of a phosphoric light, which ho 
struck, }minied at and snow ami sleet fell co- 
piously aronml him. In this mos5 trememhms silu- 
tttion/tlm intrenid julcenturer rema'metl the ^.pace 
of three horn ,,*, the time during whieli the siorm 
lasted. The balloon was affoctetl by a sort J uw- 
dwlaimg motion upwards and dowiiwanls, owing. 
In*, tlumght, to t!i.‘ electrical 8cti<m of the clouds. 
I’he lu-htiuiig appeared excessively vivid, but the 


have perfouned mu fewer tliau thirty-six voyages 
ihroiigli lie a'f, ;.iid to Lave acquired a largo sum 
of money by those bold mid attractive exhiintiowF, 
llik most lemnrknblii jourmy was across the Lrilish 
Thanuei, in com]«imy with i)r Jeffriea, an Atweiieau 
geiitleiwar., (fii the Yih of January ITSfi, in a clem 
fro6^y day, rlie bMioon was Inunehi'rl from th<‘ clifl 
of Dover, {Hid, after a perilous course of two hours 
and tliree (pinrUMis, it nliglucd iu safety on the edge 
of the forest ot (.iuiemies, not far bevond C alais. By 
the magistijite.^ of tiiis town were the two aerial 
travelhjj'fe trewied with ll»e utmost kindness and hos- 
pitality; and their wondrous arrival was welcomed 
as H hu]*py omen, bow fallsndous, alas ! tif l:li« laat- 
jjDg harmony to subsist bctwi'cn rival nations, now 
cemented by the conclusion of tlie famous Commer- 
cial Treaty. 

The origintd bmoKc balloon of Montgolfier ap- 




.V. .rh 

witJb; liijliopns, Jiiii 
to iit^vifiliiwi a 4t*iLl 



, ^ ]toai(ir^ w^lm (>ci'i^W% inarm^^ ^^ irt|i|mt jseal fej^ 

rc‘tirt*n 

IJlanchW' ^a^fj -Jjaid ta thto 

ivuj^Iaiid ^ liiB . 

, <»F ft u-Iohatai- ;<imj 

mdliur, Ho,ul«¥g'a(v;;»!da4 V)«>f 

.; ftk^/usd rKf(*dy by .a<ivoir^e wihrfK, bb jlhrAUnlcid <^n the 
JI5ib Juatt. 1786, with in^ cpiiij»aiiioijy 1^. H()D>&in.. 
InjiTi siianw v»i|^u<' ubta of hoihj!? 

Iftir the* HswTii- <rl‘ tho. bftUooUi lio ha4;i«t)«i i«caiitia«;<- 
ly hiicipendt'd bcloiv it a «»«alf atttc^e one hf- 
» di;ui(M‘tf*(\* a i\inibii,»ati<>« „i(> liftfty be 

''r*u''CiC!rn2; the ilWsuiVms j^wue* 

: ii ' i»f Ku. bad tda^yi^ed, tvlieu the wliolO ttppi^ratViai^'a^ the height 
yvt iinl above ihfee ibouHatid f^Ot, .yjis oLfttfirvod to bo tm 
»vin«iu. . ^^;anm'd frHgnionts, with tlw* unfotfu- 

)i«te vnyages’!^> pi’eci|Atatud to ttie gKoind They 
bill iipjt.' M‘u dioH,s ahonl four milo'^ from InMi- 
logne, aroJ bjsuin'tly .bUled by ibc* troouiidouss 

H]«o<?ky tiieir bodo-i^ htpsig Toimd uioat drftftdfidly niau- 
gb'd,--— '.i’{!< TK‘M futi^fcai'CKb'^: M )lh balkMias, bftppim- 
iHi in itiil), --^exorsd yeurw lister, wbnn u Vtosotbih up- 

tdeiuftri ;ui<i Ijjm holy, uber hft>ing perfonnod mifcis^ 
l.iliy Njoivni,^ f«l! from li yUiJt height, und po- 

iiJJOJ. > V. 


**%? 

. »ad 

tO^dS, -,-^-^.v--^ .^.r.-.-v- 

iniJiir; "dSriiei^t 

' la' the' Wy 

l^«o>-al,^1ioui’ttohyi%b I? 


'ft0‘ ‘ '■ '^'*1 

iMliliar 


fe ly 

.tliui. 

^ r‘jiWd®y^& "; ' A'-"' 
y iirodigibut*. h<l> 

'■ *‘y 


flippy 


•H 


jr;,V 

'' tvith « , 


W'f 


rivhi'd oo rfn- 


'h.* )'(•?,> lbtlloosji‘<ts hrive, no doubt, ’been often oSiposod, iu 
• 'nt* tjieir Hoiiul exrunwt}i)'!i, to tiu' nioM». isrm)in''5»t biaavd 
(.f ;holr lit'<v.. Tbo rbio/ dnoger < on<?i'<ts in tbc (HfS- 
en.by of pi'i'VPiuio”: a mpid aud protuftfuro 

sit'i-K'i'rtt. 'To gosihb to mojih' degioOt ag.iiuj»t tbo 
ri'b*; ftrii^iiji:: iV.nu tlo’ orcuiTonco of riucb awideuW, 
ihii was fttlcnvardh i»'iUH«!iH''tid ; hoing iri' 

leiub'd lo ontjMf.' tlu* loyiigfU', in oftsoft of abruj, to 
dusvrs lio. balloon iu itiid-air. and drop^ v itbout sus- 
ftWiiiiJg Oijttry, to tbr gi'onod. The bVetiib iirngt^a^e, 
tbotit!:b nob very fojijoot't, Kn yet suj>})lio;| this enu-' 
vonient Utrict, sigmiying c-t htjfH 

li'vovviflft fnniiidiod lbt‘ .\vf)tds of ;vn3u)o;;’oii4 cotnposi" 
fion, panq^hfWy mni piimN'nt, to tlcw^to 

(t i'Mdi'jhr (A^: and a titHtt^mrmh The 
piiitacliUU- *'iTy much rost^uiiMeH ihv oidtuni'y ui](iluvnA^ 
but bus ft bu* gU'iitor oxicin. 'fbe iintbrtdla itsejf, ro* 
tjnin'ug fitu’lj .su'engtn to bear it ,*j) ngamfit n-modcrato 
wiufh might, imturally luuo Nugge»fUiil th« uppljctttion 
of tbe muue piinriplo to brealc tft’6' of (wfiilh , 

IsJotbing tiNpjirod bui. tc jn tT^eni . 

dimejft^iun to exj^eritiuee. a, >re** 

hlfttanw etpiJil to ilm we^ht of ciescidtk mqrin^ 

tbrough the fiiiid with a vrWi'iiy i)«t th«t 

of tbo slvoL'k \vbi< ?i a porwori can tetiaiS any 

danger. A<Tordi,;r*ly, m .the Bast, t^hera the VW- 
fuolitt, or I at, bn tbo parasol, has bt^eii, tbe je- 
¥01.. l. I’AIU i. , 


';■ ,■ ' ‘|; 

,,,,„, , , .... , ! A"' - 

tioro^ Ophyi'Am,. to'.;.^ ; 

treat ;#hh, ike ooutfary,-:V / . ,' 

,io iWrteisy.WH'li^^ p^rved in the; ,,. 

r 6ui^t wii^s ihaf have acting nnliKed nations, ‘ ! y 
. dettdned ‘a widi fe ctmjjgiMdons, y, 

the a liirdfOna 

cohfinmiiiimj:. lilt hi' Tnadt* a do -. 

aipejra%'atti5liipii<*'ieghii*‘ bWii^erry, lb‘\s)!i; pivivi- 
diM.i hfwsetf with an nmbri'ha^ be jumpod i;<iio a ^^il^ 
dow at the hfight of forty fi*et : but. bciuy :t vrty l<>i;.:j^ 
heavy man. tlmi srrepn proved itmutticuVn! rbeck Ifis 
predpicato h<j .sumdv agaijs*-! the opposiK- 

wail, fell into the dittfh, and broke Isis- k*g, ttml wiw 
earned in litk »*unddion back ajn^hs u> bis dungeon. 

Hlanc.lujyd waH"tbf dVit who mvstlmuetl parftrh<ite!:i. f irst uiptl. 
sumI otiaetted\thenx to , baibKOiiS, ibr the oi>b’f:l ol U- 
footing bis esSyaj^w in caac ot acewbiut. During the 
excursion .which ;he unde, i took from I. isle, nbuiH tlu, 
isnd of August ITS5, ,;*vh6ri this sitlvmjimoiis a,tii(nntut 
'traversed/ vrithoui haltittg) a tlirttamse not l^ss than 
SOCbmlles^ bp let tiowm a dog fi-ooi » va»f bddji in 
thubai^U't ^f attd'tbo pooranimaf, lali- 

hig ^eufly thi*ohgb the nir, readied the gionrul un- 
hurt; fciiul perLorb the pmetit;**. and nuiriagt*'- 

iflwd bf rlie hu\e been carried much f«r- 
ijfCi' by other aikdal travellers, iiiui parUeubyly by M. 

‘ titUTaeun, who ylm'od lypcaicdly to dm end from 
*h© fegiem of the ciouda With that \cry slembjv ma- Garnerin’i! 
chine, ''}|df ink^ujiou.s o.nd spirited ]'Voncbt:»f:u visit- 
ed JvonduTj durini^ the Abort pcaC.e of and ruade ' ' 

two IfUc. usccn^fc \vitb 'hw Imloat), in the HoCtwul of 
which ho, ibrety himself fmy an ama/ing cltnation 
u’ith 11 i^rachutf’. 'i'bw 'C(>ns}#itcii of tbiny-tAvo gbm« 

white cai»Vit« forpt^d hito a beiniAplieiricfti\dihie of 
t u cut y^-tlitioi hint dnime^^^^ at ihe top of tyhicb was a 

truck xiv nhjiul |d'AV<?' of inches Wogjth and 

imving a ImJe in^ bdyniUing «bori piocoj^^ of 

taiKj to fusteii of tha t*«;n;yas, 

Anont.-fonr fi^! aitaiiljj'plf : lieh^ tho top, ajtv;oo«Jftn . 

nils fitUiclt0&!'%y a _ ; ; 

so jjlh^ the ’bklidbh ro(sc> 

**’<■'»»* th^hijrtp. '; 

a^ndndla'cyHnteal^^ M , 

foot high, and 

a jddji baslcet, iiie dlMfted v > 

(tf^and $ pftif of pl^^^ ; , ' 

and ros^ tena^U^ty ulmu ^T«th . i 

iAodfo^ at ^hir oknoidi evening : 

of '.'f'j&pteinW; "■ , seven' ' hr ‘ ^%ht ' 


,lhq jiajiii . 
Below it waa 
■wdth fsan^^'_^ 






^■’2 ^ 

**rJ^i*fe* 

— ^tfwl tu <)m^(liltisj'^ 

, ,>» -r,^- ';? 


^fglpp r,pl^'^.., 






'f^'! 








. c.citW 1 jy..wbi( 4 ' , 

■ A.heifl.'''tS,’;tk'j 'n«t W 

isolate/' »wijiJ|':5V<l^^ ”'" 

‘’‘ni&'SojfaliRg’ riS^loaty,. ' . 

.%'aiiJ'' tttok;>!(pl^.yjMji«i,i:<>iicafe^^ 

' or m was 


-«p/ijlenote th«;;>fi 3 fet 
tbirpa)^clj<lte «ferAnnrf.' : 




.position. JJortie 'iW»g’ lft|l%l^ 
tbe winil, the - " 


'H UfV i*;$omerR-Towi4j;i4^{| i 


St ,jVanfrn«. At j' -i&iuiek'^ i\vd 

^ t6 throw 
i^idcnt lie rocoki 
U(* seenirnl to be touch' 9 i^d trei 
. Iteciluigly the momont he w^ lielensed^ 



if 'i;r,^'i;ivi&e;#t|.: ;.C0ow , 

[tt^:>dlh sW ^ o«ly ^ 

hilt 

oiae'''''j|>ot'.. ■ Had tlie,. xratgi 
:tberriforet5.wii''four greater, or 
the eh^Matitiiied he the same 

. - - .^.. . „ ., . . .. jm ;a htJljof' fourTeeti ■\vb«jh\fe.;mr -the H- ' 

;yhvx M 'ivipfent.iyas 

W «h 5 s: 1 p^< % froSi; the violei^cc of cooco^sioni The 

some cuts, ao({ llfed c<wwd 4 ^|r* s^}oettiao*. wonhi 

‘ “ or)«ixteeii(te^'j^h 


S' ito ilie gctijid resintocStflbf thio^e^^ w'fatlier f^eat^ 
"' '“ * - ‘ ^ * m, imd it in heme^ mig- 


far. One of Jtfie atays of the ^aiuchute W clmlic^l . & _ . ^ 

to give way, which outoward circu.^^^^ mon^1^1^,poficavityofSj|^ppp^iiigsu 

e<l tlie apjiavatua. di8fi^;T{»ed its t^i^r balance; aaji oceasi9ps>i»)i ^tinml^ pmo dwiil^ hit it denote 
thrratoned die aovghtm’^r^. dia^i^tfig- of i parafch^toi' aj^ weight of 

deaoent, with ImmoiliatOjjdejitrdedoA the a|!^ati»» gtavity ui tbeV itmo- 

such exd^uie pent sphere i .if W<* take Dr Hutton s valuahJe experiments 

Imw. V^ ;'..i.i ; 4 V '< ‘ . / V fw the Iwttds of . lM 0iUcuhitic>n,*the terminal ndoritr 

* ±. 1 . * ..' .i_.. L..ip ':.i_i '-j ■■ ... ’'-s.-.ii:'.. i •_ i... 


of tocpuii mayife'OsqwcsP^^ ia roiuicl nuwbere, by 


rtie«>iyof Ifro^ tbo prioci[ 

he i*Ara- detotvitne the descent of a paiiifj 
fhiUv. ■• • ' * ' « • •* - ■ 



its atiaidwd load, kA* abimdoned* i^'^fKo, it vmti : 
from the ^ontinueil, lotion of prayjtf, 
with an accelerated motioiv ti)l it» 
comes to oppose a ^ktan^e eqTij^r^^ ^ 
traction, or.to tho^^umbiued weigHof „ ^ _ .. 
mtns. -After tbisoounlorpoiso haa 
existing po loDgef.aiiy cause of aepejorwr^^^^ 
racbutc should jOiCs^eiid uaiformly kith, ill 
pidity, TCs peiwIt ^uilib^ttm wm V 



;;: Ibftgth of 


he attained at oue$. The accumulation of swifinesa 


. second, ' and consequently tho . . 

occasion the same shock, 
■''"'''7lS\* 'lOA ■' . 

^ ^ (iay ^ yi^^'ueiiriy •^V* P*^ 

yagbute had thirty vfeelt in diameter, and weighed, 

" ;idgetber with its appended )pad» 22^ pounds ; then 

■ W ' • ■' ■’'• ■' Ofi ’ 

X 15 S 2 X 15 = IS feet, or tho ^ 




piodtieed by tljo an<ioaamg operation of 
immediately resUsunod by the coi^]i 





it Wou^d strike the grdnud : and 


’ Ct^) ^ '1*® Jw-'ighl from which 


resistance of the iunibsphinty. motioii dropping freeh^' would receive the 

chu^ jmust hence, ftu* some time; jbo ^ sln^ U ' ’ ; ^ 


same 


w sort interior osidllation, al^aioly^ 



4 the commoAcdinont of its ftili, k i 
T^i?PWl 3 !rih>nate alamis^ insert 


eqmd snd Icmdulati ug. progress whhdi -a 
hibits, Bubsa^ ^ 

/calculale<i to ^ ^ 

curity end danifei^ ■, .'V' , ' 

lUn'ofits The tmminolyeldci^j^Of or the uni- S 

l>9«.cfiu, forn^velocity to whtjljh |ta- mddon tends, Would, ac* ) 
cording to theory, be'equsj* if k«rc flat, tci ^ 

the velocity that a heavy lio^^lpiiuk in falling . 

through the idUtude of 4 .ij^idumn^df air ittcttodicur on 
that surface, and hayiif^'^der thi U!iui|^ CM'diinstaii*' . 
cos, the same weight as ^he whole appara^usr *But 
wc have already seen, that a l-yiinder of air, one foot 


• tlm i^aistamk khfo^ air opposes to the pas- Celerity ii« 
.. riimibkhod by w^facrion, it is .cvi- the bighei- 

artiebute disgi^flg^ from a balloon, ”^8*®”** 
[evated wjgiooa 0f 1(1)0 a'tmospbere,' will 
acquire a meator vefodt^ than it can after- V 
maintam as it approatdlbe tihp ground, KCsu* ^ . 

the {notation employed befoie, ^ riwio of tlie ^ 
ifityof tbo air qt tbp imlfoce, and at any given ■ 
jli^w ’mpg' ' oxpressedi,by' n ; thoi|;thh yelo- ' { , ' 


Would be 

, ■' ':. ■ ' '"' ^ " -■ 

fowhat U^^cumttf / 



gmmterpojiae - at;;jii 

fi "j'it.w' ’ „ 





It is Ibe |S^ vnlo^tyi tbat must bn ohfoAyv 



' '-Vi 









■;^ ‘V ■ , 


.InKmaij' 


any 

"‘"''Jirough 
ere*l, Mh 






, 'i^ -fc 


''/; ; I ;, )« a y^' 

’■■W"' .T-^. 

, *cate)i tHe® 

Halioons : Almost & 

Vl^qdlu :, - 

rljat'c^ mw 

^ >a» 

I’be daciaive 
<;d, in juue 
, plaSns <rf^:Jpl 
. .the at^eurate 
before a^ during 

,, ;'-to a 

•.t^e tlie 

7ice: 



it^ ,‘7 . ' ' 





.iiHlt!sif«M; 

,<>1^viittei(iB?ii 
, ilt,;,j|*':ri.e C<|i, , 

te/tp be dmututthed otic-, - 
1»y ot^i^rs, lUat llte 

mm composi- 


St' 

■;' ',; A - fe^, feiarK Sci«i>dfi*! ■ ' 

ib>i^€]fi< pbilpeejpitl^rs, Ascenf ot 
!, proposed' to utukr- 

:tO/exRmini the infkpf- vaytL^v^^ 


^^ti, 

<*<>ntinuc4^ iiCbout four 
Uielnfe Af ' tbe winy' ai'a^i', ' 
tjift jpanent.,' Ib<| ^'' 
the a battery 

they soon gfairi^d- dri . . 
cantioii,. A^pthei'‘'’M!;l^ 
>^111^1 ..-artist, ' " ■'' ' 




. . ; senj' 

*' 4 

,. fb'qi^ Vbtii, 

, brotigjit 

antf ernpipyed 

filling ftenn ^l^ 

- - .^ejiiqi^r 

• ,4,';,p4ei'a. , , 

' ^ ;, v<Si'e ^ofe: 







:^ia tiinnet^^ 

' I'e, wi 

balloons, 

Bolnl att 
mi' 

iifii ''V 




!0ns#;;iih4 W explore the ^ ' 
,#inb»pto) aptf tts elec- 
FoV^cb a' phi<wopt»fcai opter- 


MyWfnte Scliool^ and 
|.tid' <M'}in4b^matic4 ; tbo :' ' 

^....^ range -.of ■ stndy^ - anti the . . _ ^ 
Jip’7ia®i^'.,)ij4re' on rhemistly* \ ’’;' 
' 'Their otfeir-'to ‘ 


„ oHei Laplace, 

-ttidn iniuister - ' 

' -^up* 1^;* '■ ■'* “ ’ 


'ontso' \yS(iSte<f," 

«4ie;j^%Hdered^to ''rofiit abl' It ■ ''V 

fiui ‘ * 

tietcBji' and^''clecn... *” ' 
pwMjp and a dtpjdngc^ ' . 
iaeadW,, cm-ef'uHy * 


[eiicate silk 

’*’'» T.-- 

_€sWiN)ie' the , i ' 

'likioaj^bere, tluiy ■eaP'*^' ^ 

\aijt|;y i« thtoe:T 

'^‘4^tr(fiboriia.,?’j 
iin^' they -bi^;' 


' - 5 " ;' 


lor, 


,ol«o inti^d 


few-': 

t»g« ! to wh^di;-" % 


'<(ife 'X 






n 


, .'f- \* 


to 




^ !(i(jii was 41^ 
iyicfY^ri^ <Jfl‘ H^j 



led to It folj 

; flf Iffwdc, 


fcltO_ , jCfew- >S^fy‘ 


df^wru upoti tWwfcce of the 
\tliat the Wh(e« g^lowly retlolw 
ik' th^LCOtt- 

, xt]o),iene thi£^ 


i;::'-i8#-|^’ 




tiie pl^ividleg i 
hnMi 


‘^J^ijrl8,i./!prnH‘r- ‘'^hate^ewecl :el|KJirt^ pwj6<f»^;*»f;'.r^t, 
spiu’- ■' cej^y „% to ' 

Wo#): Jrttght oon^hote • ef jj[uii*i)ceociH ;tlioy is©tf , ®; beefc to 

eiW!i<V-^;th,«die^^ unabfe to«»unt,;4ttoreitlw« five, cff 

^ iheiyWWilj;^)^i(W^V ten ostnlhidojk. ‘*'A',.numhe]\ of tjW» 

'the, Wtween the eUitiidee^of 9,600 and 13,(>00 fi^t, 

)»fiaM',^|n' of aii' eseillatioii, While, 

fhii WtT. ;« T' j // f.. 


re l3notiou,^,theic;| 
Wo^eltyandtoIjS 


e ,of the;)e»rtf^it wquired 7A/' to per- 
oeeilJafcioa. A difierence i^o^vtwy roinut^ 
fol ded) pint could he inipuk'd 
i|n^ifed(rti of theoxjierimeut; 
(i^^J||9iijl|)f^ tiiat tlir force of p-in^'Wtic at- 

Wo degyeft 'diminUfiori at ihegTcatct^t 
“ “' ■• ‘ |iyhi^;ftfthey /twiW Tho di,im'iiou 


alfit^tde of 11,000 fca*.t, tlioy Hijcratod a 
[oV;^ which fiew awity duectly; lmt,.M>oii 
iieii itself fthapdoTjud in the il^idfet of an unknown 
eijeiipV’ it returned and settled on the stays of, ihc 


o ^raWri ,|gfeaf.er ide\Wiot», V 
tiic rmigo x>f Vlpuds. an<r«jfie6^ IjalWu/ l^i^py mustering freah. )t t*x»h a 


' '‘halloon'hkl' tjee(nwW’,<jW&' ^ ^ 

iWnJ , iio lot part, of the gfW ;4|W5^d;’' liy JopWi! 

Upper,. valve ; at the saine .thieis ifhey, tJUWw odt ^ 

, haHast,, to p 'i-— ' ' 

tliriuigh tiic ^ ,. . ,, , „,. , . , . ., 

of al>mit 6,600 English feet. The^ yie>vW„. ‘ dashed downwards to the enrtli, 

from above, Imd 3ie ordinary wiriWh*f,nj|tp^Wna^^^^ yet'alnjuat pfipendlcular track, 

they trii occupied' the kmut height,^ PpP*^*' A Which, thiey lct,;*»il* u«^icr similar eifeum- 

, mirfhce iwcwed n)n.T ke<i With genii© pW® ,ftSA . atmices , Afforded a' ©wriou$ speclsic)© ; Pliiceil 

lioofi, exactly i^eiwhiiiig the aspect \pf «.WidWJll^^ on timedge of , rested* a wbiltN ineusm ing, 

covwd with' snow. ' ■ u ' ^ ^ho thatl unexi)l(a*cd ^m which 

expti* MM. iijot and Gay-Lw^eac now ^gatv tw^^vede*,; H designed to aow lauAching into the abyss, 

■ ‘ ■-^- it, flattered to try its 

t1m;,?i;||i^ after a few strok<‘8, it 

'*'* iid^j^/and, whiiljDg in largo circlcN 

flOtipu" 


irit^ntai 


porhncRtal openuiohs. 


jicTations. attracted, as usual, .hv iron j bntU|^' fdtiod H ' i wipjgs. i 

siWe at this time 

rnie of oscillfttumi oWiog .to' a life ^rg^tory ’^Otipu ■ oj^ spirals, , HIttv iihW| 


with which itie Jxdloon wa^' towards ths t»huts§( 

while, thcx:cforip) 'they mhd!©'jj,|^d)ey){W 
Voltuic:'^ 


btemeti 


lij'pf pufyv it precipitated itself 
t^^hsud^d .c1ou<Jh, where it was 

, in fhoAti! lofty aijd raUiar hnmid 
Vj^oas, CjeiA^ and iho at- 

^8^^ aavi^ims wtw lio^iides occu- 
cxpferimeTU^v 'How- 



hmU bnt afterwards ,#«©tt)od, to and 'asrenained, 

"lhi« gmit /Elevation, the anifliiijiK:!;^ich the upptu' cad irt- 

' ' " ' ■■■■ '* * 1 .:. 'I’liis ex|>(;ri- 

immtr*'" " 


hibiuid aU it<i ordwy. idlh^ 
i;asi;ti^ ©xcHtid upryouA 
tji© dqcpziipdsitibn of wjd^r.', 
more bami^^ they Jiad attHiuotUho a 


with 

air, 


jn)‘ Appeared to huffin;; i 
;!l^bey l^t ^ ^'hdet bee? t 


th© ,#my»cif:;;lihi 
■ , .> ., ,Jim'det^'AwAy.very 

swiftly, ipoldng i hnnvn'uig iicdM^^ tKorpJometer .^coin'd 
had lWn ,t« hv EHhr4mheit, ';yrf tlliy fcU no :f|ndH>y^ 
cold, ami )yefe^ on tht? Contnu-)^, Jsuo^e' 

rays, and pM^^d' to Uy imtle their ^Ibyes., ^ Mi\i of \ . f 
them h|id their pd]la|(if.,mute]v aecefc ihabof Biot, gi* 

. which geuendiy Ail^we^ty^inc iu- a^minute, ,\. po] 


i^yr r<:i ^ 

i'Umei r^f^Aleti^'j; it t^eomed to 

iiti* ! ii.— .:,j '' ...i! ' 



^ ions of SftTJHsnic 
■h thft Af electricity met 


rnttmtioa of tuinperAfur© in tins higher re- 
fotmd'^iil)© 1©^ than wh^: is generally ex- 


ed at the # 10 ©; A 


wa« raised to one h^md^ Ajid'sekwm, WhCe die pUls© w ^^e^vation .‘i! 
of bis fHcnd Chxy-Liis^^JAj|P«in;ofi^ w>ljiA?t frame, ' 
wA'i hejghicn<*d . ti'pJiil ■ ^ty 'cJSsW l*cA in the ini- 
s. note. NotwithwtaTnlmg^ t}(©ir^i(|Uii4’kouod jmlftaiion, 
however,, tlwy es pirrumcfed no t^cni of anhiftftiiiCfiWj nor 
mty diditmlty in lircnthihgv^ ' . r ;' , 

''^ hal pciplc^O’d theip^Se wa« ijic dtflSculty 

ii'iJa,"*** ohson iuglh© (s.^cilliittous df a iklii^ately iJu^ipoiuh 
cd nmgneiic uOodlK But ;th(»y: teopn r©jjiiarked,/o!i 


|i;u<l^.^>U]Opiitame. Thus, 
tbejtnomet'er was 


l^brahlipilii tvhftu^it Amd as 1 ow"fl|, 6 :)> 
Ai thA<<>bpi«’iiUo^^.,jhom^^^ tietTobien^ of or 
:do^'ft^r eobh’lflirt:^^^ 
with.thA?0b«.efy^ 


u 

on© 

Thk\fiict'Cor«- 
hy tinmjBr am»* 
tl, ^tjoiiVcive, 


ww^9^5iAd ^ 

by;.%: opmUfiA .0lf' ;Fir«t, flu- 
rayiifc..'fr£mi ^th« 8ii%‘;:^t‘': nnssing 
through d(m‘r ' 


AeroAau- 
tte#. ' 


Ttinb 
niO'd r.t 
V.'jM 

Hci'iMs- 


Oimmu- 
Jion of 
'J'uinpert- 
turc. 





«^t-w^th'^OTeater bapi^.^'Oja-'jill«f'-^fcN^^ cari* ”lii^ 

^i^murc. .'’’hnip&tl' 
of' an \\ 

w^teW;; 


Mygromc- 
tric Obser. 
riiifmti. 


(Juiia|tfe>la^‘ 
fecf' fl" ' ■ 
of 

rirtjf- 
tho ^ 

lihj^ja __ _ 

i!d&ftt',<tf‘ c'Mff''|iS^0rffi'Af,S 
Tte^. ^y}^i^^tjilmke^/^)r litJWt 
advan^iWl jf^uWy toix^wfe 
tlje alitUU^ ^i^McU tboy ,a|:i 

of 1 iA 4 tW 

,B«t;, »tiil tho 
fchi'is drier than" 

cpAmder fti)lad0ui^ i;;|l» ihtvii) 
b.y|Cr0«f^pf3' 

fiiidity |)Osse«Ayd, byitfe 
nHjdiuiii ia Vldcft 
j,w>8iti()n' to remijfi 
rolVaetion, and 
t»iiii(t jimt-critiH}" afiW;t tjh^ 
curato instruhioofc foP 




-ss 

, r--. r, -.-™.,. nl^.d^^'' tv''rt|f‘,jA(>rdibau-, 

f: ';jFi^Hy in ' t he ? \ 

' i‘x'* 'iV-";; ■',.*, 

difWili pnn ^^■': ' ' '■ 

>4pdii, dav'M' 'toy ^ '■' 

!n,icle>j', wjiilS' *', ', f." 

liirts wJiirh •’'; ’ 

'^’fk‘fct»or prjfi^$jht^OnV 



'V .V%':V^''^"'^'‘'’y' '■’ '.V ‘ ' ■'. 

.-■^, w.\ nfi&yotfer idic awjcnti* ' 

rabj'ftn- . ■' '.>i< 

K ''llah:^''^i)bd tba.hvt^ronii^ ^ 


f>>a]^o^'fe'^;‘,^ — 

an aJtitudii^' 
^ibrttf,}j,_.an<l ftmnd 

■ ■ w'> - f ■■-■ it Inid 

of eva)K)raiion. liave 

tiiuii 10 fli$(ni$44 tlija 

The haUast iVd^tiom^ 
was resolved tO'i'qjs^udv. 

pulled the upper *a) 

g«a gafit.to ewjape;:' ;ok}nk<i^ 
wlicu they came to ttf thpy fei&li! saws, 

tlio iiiratum of 

itii ii Nurfaco ' ' * ^ - -t 

M'suduul tJto 
thii balloon 

:dotijv the lj<»IilM. , Tliis ,oi>si.'i' 

(herons sifoaiiwo <iud\\n^» eijual 'suecesti/ fit the 

Sp^l'AO dear^ptof ’’tlijit the 

f^hs,iiSf'''hiduf*nrs&'nt retnott-v. 
tltliu' fiftoeu trials 'nt 
.disoillittiops' of !«>; flitidy 

E^Jyi'ittc^ise allowed iu vU 

|. 'iyei^wered ■ ' JOie vnean, !rf*siilt gives 


«hlq‘;< Ji' vi'ith ' suffi- *' 
^ '' th’p^^ieodlot ft't* ' Oay'^IjUS'' 

joSfp^ts^fe ‘ Ids"^ bfhd* '. exi^viwwitJs 

I * ><L . J* 1 


wulwoit <liwdia^!l%v'^< wtole 
tlieroforOy gi;yjajj;^ip tlie plan of f. 
s^ae alone to, toipre liw i 

rejioried tliajt* his co*Ui)inijop 
2iiau of gmu anility and , ^par 
hi pcniti^^d vonjagf, Ava« «6 pfajjj 


fto: 


While 1 vy«s 4'V^i6 at the 
L‘A' differoiu'O so ey 



alarms- of tl'a'ii' ilescoht^ 

tire posHWisiou' d' hiih«eU> , 

alighted at half imst .oiie' 

‘ and u inilf speirt , la to ' ' ■Jphir|j«|r, to^iwliolc j^alrfuah nscwit;’ ho notioed* Succt wv* 

near; Urn village of ip ‘to d? at short itorviik, -iho - state of the haWmeter, thel>«w:ri'- 

tlio L(nrot,,m»d theiTodtofeiV-whdjhe^i^tygflrOmct^^^^ '"Of thto ehiver-o»w’t'’ <‘f' 

It was. to :<h#^&'|fetosi4 'Vato'^^“SpiOiV»ag' .m'iiU, to,;tWontj;*<me, he'^ias giv<*ii 

ihat.M* Gayiii-iwji^^ii^jyl^toto^ 'a. talauar ^h^wr* ' he’ has^”’’*’* 

lone, and repeat to, npi|||}^i3toi,tocs at whirb toy ww ^ " 

elevation, lie- coiito^pl#^ ip- niiiu]<^, ;sinc<e. *^*■*^’*^^ 

' ^ coito^^hlf %oditO|i jW ™ , , >t, 

only it ,Woito ^ 
Ijtoidlc dtiriiig every tour at 

to Mirfflwj'jf tto*«satth to 

JireU oiie .;ttotoVhfr''f^P|l.iW>%it7; tto;iewjt»er^^ ’-v „v,‘, 


strutted hini to 4 
vfietk^r (0 to 
eoiiDt'^ thfe vibryilto^ <* 

^ ilia very short intlartos iddeh 
vonMy mtadOiiis^ 'p^^ to 
of thiitt t^v pto** 

forO oscillated (iuiel|j(|#;^^ 'T,he 
Ofitiaed .and adllirsiid by to ih^ 

''!’ -1, / iL ■ 


To piptot the therraiwneter Troni the^tomt Actfoh 


owitig to to Ihfluoiic^^ of to iViu’jTi euvrimtji 


of to eun, H vl'ii toltod two <'oh(efetoi<^ ^7" to^lay fidyiutod, rose eontihuto 

Imdeiiis of }>«stpto«rd pnpto,^^ frto'to iieatod frto tot point, the pem*: 

1* ‘'V '■ ‘ -'■'r ' '■ ' t •* '' «■•■'**' .,‘!'V ; J ^ 

: ' '.. 1' '‘ • '”' ■' ■■'■ ’■ ■ . ■' -'" K'”"- ■' ‘ ^ " ''’^' " 



■m 


li’mnliTi- 


))cra4 

iJOlf* 

tl '' 



lifn 


G 


■' " " 


Com)^t 

sort df thiptaelp^O 

OUwrt'Vfl^" ' ’-•''''* 
Ooni,, , 




iii)hed/wkh1b»ly 

i^lHrity. At iif i 

m^r rttjl)*»it^ecl oti: i^ i 

; Imt it twtik J-. 

02,912 

tJw bVel , tlie «iai/tUo ttiiMsA wS'lftf th^ tmll^V *; 

; '!'■ ■' >.'!>, ' '' ' ‘-.’i 

oWrfr>l^ m 

■ ■ ' '■" ' au^wfC'-" 


," 'ffae jt^' ^urWir^'ra^iflid: 

■ labM''^' the '^W«'‘'‘i#^'.?'If' 
gi^n Profe8()6r 
«f ; 

' atid <^mbiaed 
attir^ iiori'ei^ 
feut,' 

;, .. . 

V'aijcbirtu^ .''‘In tti 
the. altitwle.^a*iadO,td 
I ikreadth of fet, . «f 

aiitiie acooi'dl& tio tbfr f 
16J^ mstejftl of ifO«i,r 
proof that the ,diubaij&^ 
prod^iced iin 
the b^t portiou of 
feetio 02^&10, ^ Of* 
heal otiglittoho 15^?, ^U, 
inoi»t ^tMihlv to sald^'iihte 
‘ f!ueDC4)/'lrhi0h'''!wiiiii*'^^^ 






'i'tWofi.«i?4^i«?'Vi 
®*^I»«'«|Nji|^')^,vilij 

n* t f' i, ^ 






" *■■ ■' tWi' 


eiert ^'.;t||l«w.'riiiit^ 


rftoge of tie , 

of tempO»*alilte «<!cot0i^g to Vtp fc» hw 906bh1 

he tor the, ^d^tioo it'^ t^ 0 raiw 3 | ' While octoS 

atmi)8pherh'‘'^i5*.4fi-'"liie!,.4wt7r^^ 

.w'fts 6’/ "".I, whh^ might .. 

the ver^;,|ifohoMe .. 

oanh Ml be^mo he»he^;> M; 

the ioteml''lwtween' tim' 

. ^ near thre<nn tbo aftei^on, 

\ ' at its giWeet oloFatioii'; ' ' ''" .-, •/; •'. "'i- i-’V. V' bjseaj44 ’’Bot he 'i^pOtfeoeedf no other 

. .A ..... ...... lit. hull in. 

ihe whu^e Ot tho (lav, with 

>.wUvl ' f'J. .-!■ ! n. 


fld^Sjaltione, to Avrouiu- 

‘ ‘ tti‘ iii,m mu ■ 

'MO. '■ .'• ; 

^ -f '' 

:er eh^oof .v'/ , 

Iv,/, 

I 'Preset ot 

at 

PariaJ ,;. .. 

Mk*'i!h:ahir'aiQ4 » , 

ijWotojeitorha^^ 

^ iUSOl*''' 

akhhiijiior the . 

^ . ^1^ of OOP. 

>;'i^“wK'ioi^.^y,m(^l 
^.. ,»rvwi|yh^ hWo ia^ 

Btit the 

,^A»iin4^''ijjtftnt Oit ■■ . ' 
Si"l3(w^i*g-hi8'iWrneP; , . 

I4^\i#r0od our helowr. , 
the deep- 
blue* This 
I no 4otMtH . gathered near 
IriaO^e-of thotu stretching, ^ 
Ight, ' bVe# Ida bead ; the at- ^ 

diderent aapoct of' ine aky 
IrrcctKm of t}»« #lnd^ which ,’^ , 

i-west, ih Ilia first voyage, 

Wyth-Mt* .y^ ■ ^ ' 

at thiii enormoKs Fceiihg* of 
J|!^oii|fh owrmty^,^ auHerCitty.JLuK. 

^ hy.csoAl^nuKl cxl)o-«*«» 

i^Uwhed; lie" wiee ^ <1 ifhculty 

were imtcii 

Ma^e ao parthed from jnlia- >; < 

«ii.-4. ...i 



AfW''tmikieg' -the ^r alloiii^^p 
c!iniuEt of . the operMibnof diiidifging 
Aultii obtained by M* Gay-Luso^lffi^ djo^^c 
u^mpentture, in the Riinospheit^ eiMir, Ou the ^hfdei 


to agree, very imarly with those d 





)jl^;,Md'#<?h(^ hfOu^'/oH,. bV the pr^ 

'yea ’ "' 


innia which theory, ginded bydelkui^ i ^ 
had befijbe aaaigt^tU This gradating fttiviSlehtly leibi 
uniform, «dme philoimphera Jmve 

procewls wHh aiy^amut^ raphl^^^^ 

ted' regions* Thp aamei^nclnaioii rcHulta from' itijai-e-p i Jtiite uf about a radj ifi t bj 

fitl ir.Gl’kiki.t'l r.vi i-hf ^t^'w 1llttl.¥^(>ti. ‘IlktkiVA .IuA'ai^ 'l.a. 1<SW.AA>’U*P, 


the precoding ia- 
coutitiued 
by hid aacOnt* 


diatemfed, and not J I is Dm. 
bisdfait i^Wiynihg, it hegah to»ceni. 



ISitlira. 

tiikMS 


-liMae tlvere&ira only soi^ht to a*, 
hi descetit; y^y gently, at the 

%U,teai and after (he 
thVed iimirters after 

tbe anldnw touched the iiju^ arid m- , 
ager Hlighted with 


ful insp<u'tion of the|a(^' wlu^ h^tc bbea stated by 4 
other obiM-TverR. ''’',4'' •;': ,'1 ’ ' '' ■■ '."4!free\d! 

^ The hygrometers, 

of me held a piogj ess not ^oltb |>ht tending oh- !' near ahhtu eiy- 

Jiygromt.. viously towards drynM- ;'-'At ..t^e height .-of 9,950;^ tec^^j^os noith-y^i!^ 'Hnj inJnibitanta 

foot. th«y Imd changed to . 62° ; fiomv 

which point (fiey cyntiiiited (idterWarda to; dcrltne, till x; to ./ > v 

ihey nimo to mark 27^^ at the altittnle of 15,190 ebon as hc Teafthed I^aris, ho hgsten^ to thcftlU Aiudy. 

Trom this ii ferior iitPit/ ^e l^griMO^^ laboratei'y of thcvPoly,te<di»i^ 




VkV' 






fccmtaiuijjg ari* of iWMj 

^Tnr^ (iipotio 
\:<-lwugliti^)|>t^ 

atir was 

,«urfiic4l^ 

S " <sottdu<]|0^i 



n^iMirk^on .'36fee-asc«^j^"^. 

»te«ywt LuBfy^^ar' ^^moraWe, 

' , l»le iK>^;liO a< liiffito 
, con<i^ted 

q^u{«tl3i^ 

' , .VAtioni on tlio ^, 

Tnon^ Batifj^n^i^] 

‘ r Tli« ideMity of < 

.a vast altitudo, w 
iioted )jy .Ciray*Li 
moirtetpr.iil *11% 

Jiirti tire 




^tw, 


proceodctl to 

md^ieamu W 

atrd kfeL.., 

paasi^ 

' petylcxi 


'#ICS. S'!. 

jjakyW-atid jn4ipi<Mfe,fippUi^tio luilloow*^ , 

/or ^ i wpfpTtM^jfnt "l,'' 

uKJt(joroJfl& 'vCaorji^t<) the 




fW 


iiiHl 



4-,l»'Mf^ 

Ki!' 


, 




i hui^tSiii&h of, what 
>nppeav ^ 

It, from thrcwmibtoktwy provewciit . 
/Wei'O tho jMetvor- 

#;j^, tlte ■ 'V 

, cfei' (hoo|li not w»ore 

iSIled hyUro^ g^, wtruM ai^uot 

jwitwa fo^' the paasqngc^v aiu| 
i>oa ^rtild J ^ waifoly charged, ii^ 

sa. ^ ' 


x44ie thfer- ^ »;«Bg )%ik4i!»^ti(<g;:whith tjbe g# wt#l iifk»Wds snJfci 


N'arittUiA 

IVojecU 
•ruh IW 


tp^clc^p^ awl this 

poiioda. Ilie 

WuM’iUrt,l^iS/pr^4io4i0; i^vfiktMy^mm in- 
ipher. W; jp^vSniwce fiom i^^ii^ ^Xi^e 

itliajEftoof*,.;' 'faclliijy'tb ' 


points' wcr^ loft 
are ^sorry thatitfi 

«ic/e»V winch ewah3S|^18^ss}^!t^ .„ , 

of the ' sky o4>; ^ 

.StUl'tflojta • iijlfMimeeji: 

Jiy^-onieter ah4 a p^)(«ap^w#''w® ., tw.an4^i|!arl|§|!^<^^ of their tra«»i- 

; iWc deliiato m, 

'.,..hb hapdf^ Ave‘tho,;)eveJ^o the sea*, 

' strata of ain It WOi»l^ '5^, iW hi 'ti^^Wowo' World, . who, {breathe at 

ing, fti end) a air that;haa only tbrce- 

■ with act^jpcy die aowise ddlnent ip ^ht^aldi ' 

canopy pf ))«» ^ ■' ;'tA,iyiS|o intW^iiees of ,tha cold is. pmrah'ly - 

direct 'Wave tm»»tj--to d^ad) 

' of tWwi is'^jUi^d iirtbeu- paasii^^|Pj^;W0 Tim d^eawi ,<if.teiu>t 

am! done*'v'"i8wW*»W* ! 

' ■ BaljmjBshave Yet scve-* 

' of useftdi' application.. extreme cold ; 

', V emploj^''iheir jion^<*r, 0 f ^oi^,'' raod^l^Aww^lf Oj^t eAfe ap' exp'eriiaenter) for * 

', Tins might1»eTfnnletedJiiffi<^i^^,'j4,jti^ TO.'efiecte, 'V'''' 

raise' water from miiWB|,‘'Or without, 4iid« OPt,ma*. 

place theni , on groat to ttoy fA, 

gine e|tuati<ms wtA 'a oo i^WSot iid Aj^ng iwSlet thermontetjU^ ami ba^ 

adtahtnge; ^idh romefo|%;|iDWht be c^apuble of aaeendihg idone to ah 


a cr6ss Of a r'ana tjr’ 
power would then j[ 
tionate expome/ 
or 6 of ainc, witV' 
yield Jbydrogea gip#|; 
one pouiiiLv/ 

. Tbe‘piW])iai^t,df 'omp^^ 
and attack of ^rt |»hm 
They ffa ve ' r^defed 
' efiunoit^g the 
rndlt&ry signja j niilJjidB ratW 
tetn,'» which pr^iiail ai A i&fbvloi 
,li^ea earned much iieu'tliier. 


y^rj^h aph»o|ii titudea^bWfn^ncighiji^ Dispatched 

di^lWpdr' from the; ceUtTe®.^; tfee g^(jeajf;^^ntiimnts, tliey would 
idWaf frpih »Ut only determwMytfjeJt^traida of cold, hut 

hi, tb indicate by ih^j^Mti^diFi^ the reguJar;iitd 
fit of peo^c winda- l^ipp^^ l^^ obtain in dip' highest 

regji^jia ef But we will £ot ei£uge* 




^defence Insomai 
|;bhimeiriaah ^ . ^fornmd wit 

, in 

plcaih)^ W 

V'f 




^emia<mncurrenceof.dUKronVgo« 
p.Aw fikali, »t^ J^ ' = 

^tbe arte of jMteca^ inalittad of wast- ♦ 4 ! . 

hiiaiiguinarj^, deateptl^ > v 

mi - ' ' ' v; ■',' '■* 




f^8 


AfVi(!a, T 

WyWl 



loparcl to tbi» obHCtrtfe tlivieiofi of M, Xj» , .. 

fllobe t ?>ut as tliat .anicl*t vithfti* dum i»ot. toucljiftifpia,^' iiinin^in, that such 

” . ■‘■lI.V .' ti . . .. :.' -W 'A'^> ...... I 


feUgbtly alludes to vturitma dwptltWcl .qiia«itjim% 
of cotwiilarablo iruorofit; connectetl ■ 
a»4 'UJoUoyn goopiijdiy, it hence hedoroA »«t*.e«^y ' ^ 
that we should here )m\<e toine. M 

pointe in question* ns well aii upoi^iHe 
tmwkm wliieh 

knot^ ledge j, Tlie extent of tjio kiiowM^ bf M 



fft^s Ant^Si 

. atf tl^^ ih^net $0^ resources of 

hotb in skili) and ente^ppe 
:d m|ip Wstepj e|iM^iii[avigfttur build* 

<w hie ©rodeS^r ; and nearly 
»;rMa^)Ne.d;i till the' whti^ eonripleted. Is 

lie tJi^pV ijtfijtt fitted our. in a veiy im- 

( df withbiit pre- ' 

Imverafid «ueli 


possessed by the ancients, piW the subjects 'Of^ ^ bud» a huc- 

» w^hich w^ aiitidei iiiid 'iipon which- nmoli peiiBTO ,<rf'j8tonny ^caii©s ? iFht^ijPttCe of the 


tttfcd ill a lew writei-s who 
^hi]e»"dtliiem; among; whom 


oi' tlic An.- 
ciL'nu re- , . 

warding ’ ^ — . . .n .. ,< v*. . ' -. 

u icii. lemiiihff and itigeiiuHy have been employed. • Jfefoh]^<Vwy jv|ip 

1. ^W Wt jibitrt; to h^ comddei^d 'u ruler . have . 

Dill they is, wbellier (fcmea Wiw o.er enremujavigate^^^^ * wff and whose Koneral ac^tmwy, 

orcurnnAvi-ei^j^t times? flefodotus stiii«*itr tM ^^Neidro, iiihg knpSiltA^^ ^not admit of question, 

vKgypt, fitted out im eafj>pdi%h; tdjder the . 
onnat.nt,^j, Fha*niriau navigtiWMM^ dW’ ’the J""' ^ '“ 

circumnevigating it ; ' and that \tlt6(le .n^vl|l(itdES' 'jw- K, Wmtever oph^ wd W »» to the result 

srrtej tbat tlmy had succ^dded, id 9f voyage, itj.|fc'^riaiir geographical 

vmdoTtaking. Uy tebrne of the ipS^eit discbs^c?ies wliicjh>i#^,^ade i»,the .t-’opine of it, 

Hccoupt whieh liertKlotas givds gtfUhifi voyage >a» tu-ely ^ 

hoiiUUogetlier fabulomk. Among Hufet cisiowi re^ejcUpg.^b eqa^s; of Africa beyonddre >le- Africa. 

41^ f ( •OWiHfit're H Nopig(Awn4j^ 4^ipit4im ditmyMieqn^ond % Arabian . Oulf, . was duo to sub- 

AhhO roris‘(vlcadmeV dea V jfe t9,Jj Mdii- P) wliich diM.'ovi!ry ex- 

te^quieu z ' rim JLmm, b. x^i, bfe. 1 (^4 ii»d>ome ' ■ tended on ha«~ aflonb5^d, much room ioi 

otluds, have contebtjed; tlr^tjt was contrOyeisy , In partiru- 

wbilo Vossiufl (in.hliS i^’oteB m' Sw 1ar,.tno quest^jiq^^ the exidm of uricidnjt. wavipi- 

DMinWllt! Imvc intiAed aatropg ^rep^f tiou along tho i/Wi^ coasts has given rise to a hUc- 
But the most elaborate di^cui^opW dm iqiijeiitt^' haaJ Cesaipn of lerttnr^ ^d e)aJ>oreie dieru«Kions«. TJie do* 
taken place between Major Kerthell qu jfclrh oue'dab^ .clnoiiy iwbVred to Jtoftiue cmitroversy U iJie 

ftud Dr Vibcent HjtdJil. GosBelin op^, -ff ' -.u.. _i -r 

opinion of the- two latter 


HmiKOf which contains' the journal of u 


u' is also m^dt^ratelVipsp^^^ voya^' tb^bp'|v^tei:p coast, <»idertakpn : ul>out tliiity 
by (iibbon,. ill an essay just ppbMlijd . iu^W fri%yof ytwuSB ftlW the periutf of Keclnfs rxiicdhiorl. 


by. indwell, in the tlxford edi* 
^Orp^liOet^r^f/wr^'j against the 
'f ol^this (iol^iblMd dueuinetit, R«M;ni to be 
dy\^t tfi^jide ; and it. is justjy i siceiued 
most ouciouN and valuable reiiiniuy of an^ 


Juujo of biVpostbnmous works., . i -? j 

Major lleiuwll {'(Mg* JfhrodQl, observes,' tion, ' ^ ^ 

. that, tlioiigh the fincient mode of saijjng, coptinqd 
tt very smull tlistanc^i from ib« coaay, pre»«nfed-dif<: ’ 

' ficultiej* and obstructions unkfi^ tn Inodm^^t^igo#.;;: 1 

liou, if yot afibnled resotiWwi'ibr oyenjomi^^i^cwo ; " ButU^idtdy difleriqtf <»pinious are nunri* 

ilitUcultieu, wholly foreiirn to tbeftnbdem ,pm<Jticer|of tai^ bqth aa ’«o tliq extent of the const sailed o>ci 
ilie ai't. Navigutow were thus ,'l^abled to dtaej^er . by.^li^ni), apd-aa Wtluw^jo^Ho whw 
ail tlie necks and bari>opr»,w;bmh bay<M)^t|p:qsbiitt!dfx, i^, Opoh thqiije points,, Bougainville, lU*u- 

sYud wlikh o-senpt* v* that Htem* id jnul (ios^dhv have each wJvaneed a <litff'reru 

the !,hoi\.^ The cetistructioa of tlunf whip, with ^djd iu ordcf tO ^hibi$;n view of tbese s\'s- 

IJut. Irnttoma and low maai-s,' euahled^hem to keep ^ njpetrtiim, we slatll throw 

nmcb nearer to ,.^e Imid, tlmii irsodmi vessels of the; iSpl ihto die foi’m ofii tikb^/^^T^^ first coluiwn YviU 
t^aint insignkude* Ulioy could even, when the exigem^ ' f tixMhit ,tj,ie tlesmpticSi ^^tl|^i«iO0eteiiv(i lines of oouhi. 
jvquived; hi* draWtt, dp along the heir^h; and iftstah* ,. fend tlmirmoet J!erJfiftrkahW;fedtmp, a^ given by Han- 
t ew-are q ue.ed, in Which, large fiflvts w'ere tbus plmied ■- iio> wfed <.Hmimeiiqe«TiiH mu-mtiw from ibo Spaiw of 
in a ftlitfe o! sceuritj''. , dm period of ihi’oO,. then catfe^l Tl«^ 

^ yi'in s &peciiU‘d u, bjMdng bei^d'ii^ent in tjic voyage.-*-* titbflfli will shew tliC' <^rnfeH|T^^ modern po«itjons, 
may Iks SHlhcieritiy acijounbul for by th*. skiW> f i^^ionsly «s«dgded by Uldi«i8i "lduoe dibliiiguihhtsd 

''''"m^’aidiers. ''"’ -- is ■■' , ■ 


riu,o of aneieut H:illihg.-.^by.tl»q.- dhliiuhics of an uni;' 


* 'Fhe reader v ill he assisted in the perusal of this article by occasionally referring to tlie accqnipanying map 
of Nortbern and Central AfihiBr" . ■ ^ 
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We may observe, that there w art precise jfegistcr 
oi* the time Hjjetit in sailing fi’om the Straits to Como. 
But another and later beadng the uaroo ot* 

Soylax, {Gcog, Gn^mi aupplies thU defi- 

t'uMicy, by Rtuting that dltititnce; at twelm dap’ sail. 

(,\iinu 3 10 the Soatherp Horn, twonty-wix days 
are coiinto«l by Hantirt. ‘ The whole itutuber thus ap- 
pears to bo thirty-eight. 

IhMigHiiivillo (Arudemie den Scicncent X. 45.) cKjn^ 
tonds, tliat the space which he hsa auppoaed to be 
passed over in the above period of though con- 
tiiderabh*, does not exetied what inigjit mavsonably be 
exp<<cted from the moat akilful nay^rtrs of autiqui-^ 
ty. lie insrancea the squadroa^enti ia 1641, to e»- 
lablish the fort of El mine, whidbt sailed from Lisbon 
to Arguin in twelve days, and iberce to Cape, Three 
Points ia twenty-six; tliis, by a singular coincidence, 
being the prerise period of time employed by Hatmo. 
It is impossible, ho Ooutiimes, till .wo'aiTivo at the 
Senegal, to find any great river whti^.abotUKls in 
the wild utnpbibia mentioned in the joitniab . In that 
part only of the coast, have travellers obaeiVed those 
vegerable oonSagi atiooa, which might occasion the ap« 
peui'ancc of a llaniing inountatn. ’Hiere only ore tbund 
the omn outangs, umloubtedl]^ pointed at by the name 
of f/oriU(V.. Cerue has been considered as Aiguin 
by D’Anvillo, and all the most eininent modem geo« 
graphore. 'riio appi’oach to it by Bailing two ilaya 
west and one day and its aituatiou itt t receme of 
the sea, exactly eomespond to the Piariplug* The caw 
is otherwise as to its magnitude, the circumference 
being stated at half a mite, while tliat of Arguin ia 
live or six miles. But this may he an error In the 
text, ('ornelius Ktepos alatea it nt twenty stailia, or 
two miloH. Hanno calculatCB that Ceme is opposite 
to Carthage, whidi lie explains, by that tlie 

distance from Cartbage to the StraitU is e^ual to that 
from the straits to Cerne» Thd latter s^e is. cou*- 
siderably greater ; but the estimate migm :'veiy pro- 
bably be made by following, according to the ancient 
mode of navigation, dl tlui windings « the coast. It 
will tluMi be found so niucb more deeply indented on 
the IVleditcrrauean Umo on tlic Atlantic, that if the 
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two spaces be thus examined, they will alinoNt exactly 
coincido. 

Major Kmitnell, (Omg^ Ihtodot. aect. 19, 3;>), in Ui rin^ 
treating of the important positions of Arguin and tbo 
Senegal, followfi m*m*ly the footsteps of Bougainville. 

But he ridicules the idea of aneieiit venwls sailing at 
the rate of seventy geographical miles in the day, 
which would be required, in order to roach, in twenty - 
MX dtys, from Arguin, to the Gulf of Benin. Such 
a rate would be conB}dcw.Hl m|nd by modern ships, 
wdtii every advance of wind ainl tide. In the Gulfs 
of Bissao awl Sherbro, he find^* all the islands men- 
tioned by llaimo, which cannot be satisiactorily plan <1 
u|K>n any otboP system. Ue derives a cunous nrgu- 
, moiit, by applying, tw^coriUngtothoHteial stmse of the 
Periplvs^ too term Horn to the bay itself, r.ml not, as 
had usually been done, to the bounding capo. This 
form is coilainly preswitcd by the Gulfs of Bisstigo 
and Sherbro, and it does not oc^nr on any other j>art 
of the coast. 

In the voyage between the filraits and Cerne. Ma- 
jor hlea of five f itipN 

helng foundeti lieyond Cape Bojador, on tin* 
coast of the 4SHliarav Being unwilling, hon ever, to «<l- 
iiiit thq immense tqiaces of Bougainville, be is bin>.'elf 
BOTiiewhat embarraBKcd by Scylax’s c.stinrate of livelve 
days’ sail from the Su*ait« to tVrne, tvbicb w'ould giv^* 
a rate of 104 miloe per day. 

The extent of M. Gosselin's scnpilcUm wdll appear GosfM*!i 
from looking at the ra!»l»^. Instead of a eptu'^e of ^1000 
miles, which in uss-gued by BoiigaiuyiUe, and 2SO0 by 
Ihmnell, be does not extend the voyugo bej'ond 010 
miles; instead of Carrying Hanno itito the heart of 
(iruinea, be scarcely allows him to have p/ts^ed tlie li- 
initB of Morocco, lu support of this opinion, he makes 
the following observations. (kn AncktiSy I. GO 

— ]64i]« Hatmu's rate of satling could not hut bo 
slow. He was upon an unknowji sea, where nume* 

^rouB precautions weva requisite ; — ^upon a voyage of 
ditoovery, which called upon him to examine minute- 
ly every part of the coast, anti to sail only during the 
day. He was attended also by a large and tnuMunbor- 
cd fleet, in which the slowest sailing vesstd nocessurU 
-M 
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ly lixod tljt* raU* ol’tlie oIJhms. M. Gossolln tlius con- 
twenty njilew a- (lay a very fair and prolmlile 
avcragfe. He appeals to tluj difficulty ulii< h th« Por- 
tugiMisc cxiMu'icm’^d in doubling Cape Pojador. Af* 
Uir a serii's of fi-jiiib'SK attempts, they succeeded only 
by the aid of tlie compass, which enubUid them to 
stand out to sea* Destitute of that irntniinent, Haa* 
no, be insists, never could bave overcome the formula* 
bli! obstacles which then; presented themselves. Tl»e 
iniportant position of vSoloe is distinctly stated by He- 
rodotus as the western extremity of Africa, and the 
]»oiut at which the coast begins t-o tahe a southerly 
direction. 'Jliis cleai'Jy points out Cfape SjiOrtel. The 
i'^land of Fedftla has ]>i'(*cisely the diinensipna t^igned 
to (’erne, while those of Arguin totally differ. As to 
its equality of distance with Carthage from the Straits, 
li(^ at'counte for it by supposing, that on the known 
coast of the INfeditcrranean, vessels proceeded direct 
from cape to cape, while in an unknown spa, tlwy 
w(mld necessarily follow alltlu? windings of the sliore. 
'I'lie other islands mentioned by (lenno, he conceivea 
to he merely shallows, inundated at high tides, as is 
# proved by the suit water remaining upon them. To 
the objection that there nn* neither Ethiopians {Negroes) 
nor croC/odilos, nor bipi>opotarni, nor ouiun outangs , 
now to be found in the kingdom of Morfwco ; he art* 
swers, that the term IMmpiam was not necessaJ^ly ; 
confined to Negi’oes, but was extended 'to all people 
^ of a deep brown or olive cdmplexi(^n, and that the wild 

anirasU almve mentioned formerly existed in this ter- 
ritory, whenc’e they were expelled as the country he* 
came peopled. 

In order to support this systcin, M. Goteelih 
lias drawn forth and illustrated another curious do^t- 
inent. This is the Periplm of Polybius, /Inserted 
by Pliny in the sixth l»ook of his Naturffl His* 
tonf, Tli(9 names are almost etitirely changed from 
thosf* of llanno, which renders it difficult to Compare 
ilie two tog(?ther. A part of the distance, however, . 
is ^ven iu lloman miles, which amount to 81S, he- . 
tween the Steaits and the' Great Atlas. M. Gosselin 
then undertakes to prove, that this is not only the en- 
tir ? space passed over by Polybius, but that It equids 
the whole extent of the voyap of llanno. Of this 
circuini^taiice, indeed, Polybius bimsolf is by no 
means aware. lie states a great distance from the 
termination of his voyage to tlu^ Charif^t of the God(it, 
and ton days from thence to tlm Westeni Honi. Our 
author, however, suppot-'^':, that tiot rec4)gnislng in 
tin; objiMits before him the womlera de^ribed by 
Hantu#, he vaguely referred the latter to remote and 
Htill unexplored rep ions, 

M. Gosselin ba^ hnally to combat the tables bf 
Ptohiray, with vvbich Major Henneirs ideas pretty 
nearly coincide, and which, delineate an extent of 
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coast, throe times greater than he is willing to admit Afriia. 
as Imving been knowtt to tho ancients. lie contends, 
tliat, in all the ancient narratives, the nnuu'H of places 
were assigned in a rude and careless inamicis and 
that they were almost entirely different in different 
jounials. He therefore infers that Ptolemy might 
have perused tlirec different voyages along precisely 
the same shores, and, from the names being different 
in ea(di of tlie narrativei%' might thus be induced to 
delineate au extent of coast three times greater than 
was actually nxpldriiL Nothing can better evince tho 
obscurity wduch hai|P?over the writings of the ancient 
geographers, than 'wt it should be possible to ad- 
duce even plausible evidence of an eiTOr so singu- 

■ .V- 

3. Tha extent of ancient discovery ui>on the East- PrwgrvM 
em coast of Africa has divided the opinion of the the An- 
learnetl, nearly as much as their progress along 
west.' All the earlier modern geographers ‘ 

.it southwards, at l^t as far asMosanibique and the 
island of Madagascar. This opinion is snp])ort(id by 
the respectable names of Sanson, IMisle. Iluet, 
and Bochart. A’osslus, however; in his notes on 
PoroponiuR M<*la, expressed a doubt as to the dis- 
covery of Madagascar, The restrii^ljmi was cairicil 
much farther by D’Anvilfe^ who limited the career 
of the ancients to (’ape Delgsdo ; and M. Gosselin, 
with riiat detennined scepticism which charartersies 
Jus inquiries, has endeavoured, by many leanirtl ar- 
gumouis, to prove, that fhese limits must be still far- 
ther rilistriCtecl, and tbit the ancients never penetra- 
ted heyonff Brava- On the other hand, I'rofossor 
Vincent, in his very learned work on the Prriplvs of 
the Erythmin hoe soiiglit anew to extend these 
boundaries to Mosamhique, atuJ perhaps to Madagas- 
car. As Hr Vinijent and M. (Josscliu aro the only 
authors! who have made ibis question the subject of 
fktailod and prefouiid inquiry, it Hhull bi.> our chief ob- 
ject to exhibit a compocative view of ibeir respective 
systems. 

* The tiyo main authorities on which the inquiry 
rests, are ^ the particulars concerning this coast given 
by Ptidemy, and ffiose found in the /V7);///xof the 
Eiytlirgah sea. This last work, 'erroneounl y ascribed 
to Arrian of Kicomedio, contains the most detmled ac- 
count thai has desceuded to us of the navigation of the 
andents in those sees. The two writers Bgrec pretty 
nearlyin their descriptions, though they^liffcr fr(»qucnt- 
ly as tongues. We have endeavoured, therefore, to 
illustrate the subject by the following table, which ex- 
hibits, 1. The dcseriptioii of the ports or stations, ti. 

The name in tho, Peiiplm^ 3. Ihe name in Btolemy. 
di, 'fhe nioderii position according to Goasclin. 5. Tho 
i|i<>d&re position according to Vincent, 

'■f 


* W ithout venturing upon any very derided opinlonaBto the comparative merits of these three systems, we 
would uliKcrvo, that Bougainville appears to have given an extravagant extension to the voyage of Hanno, and 
that we tbiuli the system of Henncll the most conformaUjt> of any to tJio fouturos of the coast a.s delineated in the 
PiTiplus* W a confess, at the some time, that the short, diurnal progress contended for by M. (iosselin ap- 
jiears bettor suited to all the circi.iinslance8 and difficulties under whtjtdi tlie voyage was performed ; hut this 
difficiilty w'uiild be removed, if, as we incliae te think, a day’s soil among the ancients was always fixed to a 
certain extent, like a day s journey by land. 
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i)Mcn>/w» of the Cv(ut, 

The cofKS «V which the coMt ) 
tui;as to thq aouth { 

A prontontory and mftrt 
A eoAKtder4hi« tnAft 4 
A promontory , 'f 

A mountain witit Uirec summits 

Two succeBfuve gulfs 

Auinia 
A port 

A pronmntory end port 
A harbour 

Anchorages at mouths of rivers 

I islands merely named . 

A hm wooded iblfttsd 300 sta* > 
dia from land \ 

A promontoiy and groat cm* J 
porium (lenuinalion of the > 
I’oripln'.j 3 

An i-ihuul o® W. Ii. from Prastitn 
A proiTionlitry, port) and river, 
the liioii of ancient know* ( 
kdge on thi^ aide of the coii^ r| 
tinent } 


Aremata 

ttiibai 

Opon6 


Ancient name in 
P^fuM. I IHokmy. 


\ Apekapa the less 
[ Apokapathe greater! 
[ tole coast 
^drent coast , 

erapion 

Nicon 

Seven in succession 

The Pyraioan 

C £itoiionediom*Me. 

< nouthOiias (Me. 

C Autldas 


Uhapta 


Awtnata 

Pano VicuB 
Opon^ 

jZengifa ) 

Phalaogta Mens y ' 
Apokapa 
{Hontbern Horn 
Cdtile coast ) 
|Omat coast ) 

fScrapion 

bfid 

None raentionetl 


{O'ceurs afterwards 

ttliapton 

iMenuthiaa 

Prosum 


Africa. 


Modern l*osition according tu 


Ouisdin, 

C. Guardafui 

C. d’Orfui 

C. Delgado 
Bandel Cans 

Vo object! 

Unknown 
0. Basal ‘ 

Ko traces to be found 

Unnoticed 

Mkplaccd 

iandcl Vcilbo (mouth^ 
of the Doam) 

Magadoso 
Brava 


f'tncaU‘ 


C. (iu.irdafui ^ 

(\ d'O.fni 

jUaniliL'l C’ans 

S lUndol D Agon 
, I More Cobif 
jZorrolla 

jCape Uasas . 

( if o objects except 
, I gadoso ! 

iBrflva f 

f Wombs of the Obiii 
^ or Quillimani'i j 
C Panned by its branrli j 
< es at Alelintla 
C baca, Ac. ! 

iMonfia I 


iQ.uiloa 

Madagascar 

fMosainbique 


In forming hw calcwUtions, ]|kl. Oosselio 
^rapinu ths Anckm^ I. I(i5-198,) connitlera U»ut ho 
IS fully justified in nihiing chiefly on , tlw authority of 
rtolcriiy. TItat writer, fixitij hie residenoe at Alex- 
aiKliia, Imd an opportunity of examining* p(^^«anall)r 
tli(! jiilots wlto Railed upf^fthttee f,<m, and appears 
to have diligently eiiiployad hw means of informa- 
tion. 1^’ollowliig him, M. Gosaelhi states, Utat^ owing 
to the variahhi nature of the winie,^ navigation is ex- 
lrtMTn.*ly alow iri those latitudes; and that the tpace 
passed oyer irt a night and day did not exceed 400 or 
500 stadia. When a day a «uil 0 (idy u mentioned, he 
therefore estimates i( at not more than 250 staflia, or 
25 iniloH. IJpohthis principle, he finds 7500 stadia 
from Arouiata to lihapta. Examining the distanrea 
along the const, he finds 8000 stadia between Cape 
(iiiurdafui and tlie mouth of tins Doara, — a very close 
npproxiijiatiiiu on so great a distance. Ptolemy, in- 
di'ed, reckonPliliapta at about eight degrees of south 
latitude ; hut, in the first place, it is universally ac- 
knowledged that he lias placed Aromatn seven degrees 
too fiu- houtl). Again, M, Uosseliu cduceives it to 
have lieon established that Ptolemy, following the er- 
ror of Maiinus. composed his degree of only 500 Ma- 
dia, instead uF the real number of 700, Tlie degrees 
between Aromata and lihapta must, therefore, be re- 
duced two-sevenlhs. After these deduction^ are made, 
lihapta will full abort of the equator, aud/iearly at tho 
point to which we arc conducted by th« other species 
of measurement. 

Dr A’ineent, oil the other band, fPmpius, L (»9- 
160.), prefers tin; Pvriphtit to any other source of in- 
telligence. h is evidently, he says, the testimony of 
an ^•y♦^-wit^e^s who performed the voyage ; it con- 
tains nothing inurrdlous oi' imprulmblo, and its deli- 


neation of Oio coast corresponds better with that of 
modern navigators tUau any other account. He e-s- 
timates the days sail iu that journal at 51H) stadia, 
or 5(i miles. Admitting Ptolemy s error as to the 
latiludc of Aromata, ho conceives that he coitc( i ■ 
od it in the courso of the didineatum. At Essi- 
na,' under the line, the difierence froln Brava is only 
V. At lihapta, the difference from Quiloa is m»t 
quite 10', Thj^ graduated dislancc from Aroiuafa 
to, llhftj|)ta, according to dm PmupUta^ is 19^ 45'. 
l-Vom Guardafui to Quiloa, according to D’Anvil!<*, 
is 20*^ 15', — a coincidence almost too c lose. Still 
Dr Vincent rt'sts his main argument on the <-.orre- 
apondence of the features of the coast, lie appealK, 
bi particular, to the niontion made in the Peripht^ 
of seven riven*, each at the distance oi a day s sail 
front the other. . This remarkable coincidence can 
lie found nowhere, unless at the mouths of the great 
river Ohii or QuillimancI, which lie far beyond M. 
GosHeliiiK limitN. 'rids proof does indeed Rccm pret- 
ty decisive ; nor does that ingenions writer m(‘ei it 
with his usual intrepidity. He says, ‘‘ 'fhe uutlxtr 
qf the Ptriplus speaks of seven other hnrhovrs which 
he does not natne. No trace of them renmins.'* lint 
’the words in the Peripitts are exj>ress : n^recuti 
nXitofUt ( 6Vw/. (Vr<rc. Mitwr, 1. 99.) The most 
foruiidahle objection to tins theory aj^pears to be this, 
that the ancients should have j>asKi*d all the three 
Zanribar islands without making the sliglitest iillii- 
sion, unlesa to one. This rircu instance ma)^ have led 
Ml- Pinkerton to fix upon Pemha as Menuthifis, Mr 
Sait, who, with classical kmnvledgc;, combined iqqior- 
tunities of observation which fall to the lot few, 
expressed to us decidedly the same opinion. IVm- 
ba alone, he observed, corresponds exactly as to the 
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Wiifu, t]w‘ othf'VN In'iiur ncnr**:'. Mr Suit coiicum*<l 

}il,si> with U'Ajiviijr ill Cape Del^julo jik tlio 

Frnsutn of I^toli'.iny, uj»( 1 tlie lartliest limit of atu‘i<?nt 

Kn-.v ii agu 4, AVl^Iiuvc now to consider the k no wlmlgo of tho 

. An- jjjiriejifH relative ty tho m/mor of this great conti- 

Vmm ii.jToI' Thecoftstof Africa., situatod on the Medkcrmnoaii, 

Afin was niiiro completely and intimutoly k/jowoi to the on- 
cients, tlwn it has been to tho geograjdiei-M of modern 
Kurope* Its ooimeotion ivith tlio slates of Greece and 
Romo was so close, as to make it form only part, aa 
if were, of the Niune system. As we advance into the 
this knowledge hecoun^s gradually more im- 
jKofect. Still, with regard to the Countries watered 
hy the Niger, it was perhaps, on tho whole, superior 
to that possessed hy Kuropeans down to ilie com- 
lAfMieemeiit of the preheat century. 

So far hack as the time of Herodotu^i, we iind a no- 
fire respecting tho ea^/mi course of the Niger. I'iiat 
writer helicvod it to bo the same river witfi the Nile, 
— an opinion still prevalent in Africa/ though it ap- 
pears to be erroneous. He also states a distinction 
IxnwtuMi Africans and EthiopiapR^ .ivlncb appeal-^ to 
coincide ivith tho modern one between Moors nnd 
Nh'groes. Beyond tliese few facts, the knowledge of 
Herodotus respecting the interior appears to ha%'e been 
exceedingly limited. War and commerce,, however, 
gnidually op<Mied routes into tlieso regions ; and Alex- 
nndritti wliicli Ifcecuine a givjat seat of geographical 
l,iiowie<lge, aff(»rd<*d araplo facilities for augmenting 
the stock of iiiforiotstion, 'I'he host ancient descrip- 
tion (jf the is to l»o found in Rtolemy, It ap- 

j'oitvs, Jiowever, that Ik* w'as unacquainted with the 
i^xient of the Sr^/Mtr/; and, that he brought, tlio terri- 
tory of much too near to the coastl of tho 

Mcditfjrmnean. His ideas, likewise, do not seem to 
lmv<‘ heen very precise*, in regard to the GarmnOTiteg, 
whom Rennell lias upon gooil grounds placed in Fea* 
Man, though we suspect tho ancients must have ex- 
tended the term to tlio nations iuhahiting the valley of 
tin* Gir, But his geography duiplays an extensive and 
nccurato Rf^qiiaintauce with tho rivci‘8 of Africa. He 
has fixed the head of the Nile too far south indeed, 
and even beyond the ecpiator ; but he iwHigns to it its 
real origin among the Mountains of the Moon. It whs 
hy the which he afforded, that D’Anrille was en- 
abled to ascertain the true sources of tliat great river. 
He has shewn that lie was acqujiiulod with the whole, 
course of the Nig»*r, and even with th.st of the Gambia 
and 8eneg;ik ll« hys not, however, thrown much 
light upon the celebra*' .1 qnestioa relative to tlie sounpe 
and termination of du* tirst-mentioned stream ; Major 
Ui’inudl claim« h^^. hulfrago to its eastern c<mrfle, while 
Mr Pinkerton, perhaps rather more plausibly, charges 
him witli giving it a' western direction. So far as we 
can discover, I’tolomy did not pay the Hr.mlle.st atten- 
tion to tluH (‘ircuiuBtance, Imt confddertid merely tlm 
lmf> of rinr-i oume. Hie geneml statement is, that the 
Nigt*r “ joins together rooiint Tlnda and mount Man- 
drijs* (Lib. 1\\ cap* ^*) B* Ptolemy annexed any 
prticiso meaning to this very singular de.scription, it 
could only, we apprehend, lie that of iiw rivers, flow- 
ing from opposite points into one common receptacle. 


ic A. 

He delineates also the course of another river calk'd ATriifl. 
the Gir, almost equal to the A7//cr, and well known 
in ancient times. From its coui-se and relative posi- 
tiou to tho Niger, there seenia no room to hesitate in 
adopting tho opinion of D'Anvillo nnd Reimell, that ft 
is the river of Bornou, united, as we apprehend, wuth 
the Misselad of Brmvnc, which we have no doubt is 
the same river, and foms^ certainly one contumous 
river-course. 

II. Among those branches of knowledge which iwett^ Kuowlcdii.^ 
particularly (‘ncouraged by the Arabian princes, goo- of the Ar.v 
grapliy bccius to have held a conspicuous place ; and’^'*^”? 
as Africa contained some of the chief scats of 
man power, that continent attracted n great share of 
their atumtioii. 'I'ho Arabian geographers were thus 
led to give particular descriptious of some regions in 
the interior, which have never been visit**d by Euri>- 
peans, and, in rx*gard to which, they still renmiri al- 
inoRt our only authorities. These considerations have 
iiiduced us to examine their writings with much care; 
and not having mot witii any systematic atU'uipt to 
oetimatc the extent mid value of their knowledge re- 
specting CKUtral Africa, wo ho]>e that it will noi Is* 
unacceptfihk; to our readers to Itdloiv us into some de- 
tails upon this curious subject. 

We would observe in generak that the ivoiKh of 
the Arahinn g(*ognipherH exhibit a reinarkahle mix- 
ture of correct and Bolid information, with meagii*, 
musatisfactory, and even fabulous details, 'fhe causes 
of some of tncRa dofeots are ckjarly erumgh pointeil 
out by themselves, 'riius, Ahulfcua corrqduins. tliiit 
it h “ only the /Wmi^/mou provinces which tlji'v lie- 
scrihe with any (k^grew of amirary.*’ GVw^r. G^rt. 

III. 21.) This, which to Ahnlfeda ).s n 
ftuhjcct of regret, forms ihi> gJoi y of another Aniluau 
geographer. “ Of Christians and Ethkquims,” nays 
to, ** I have spoken little ; for rny inmite^ love of jus- 
tice, icHgion, and good government, made it impos- 
sible for me to find in those people any thing tle-sen iiii' 
of praise, or even of mention.” ('/hi Ifankaf Ori- 
ental Gmjmfthj,) In the Saracens were in a 
state of huhitual warfiEire with every other people. 

They were Heparated from them by a poIiticEd ami ve- 
ligicms antijiatliy so deadly, as to exclude all int(*r- 
change of ideas, Tlie limit tlterofore ot Moslem tlo- 
miniaft will l.'e always found to ho likewise that of 
clear and ai'curata knowknlgG ; aftet pfUing winch, it 
gradually becomes famt, and gives place to fable am! 
uncertainty. 

A general impression fsoerns to have prevailed, that 
Nubia Was the point ivlience the information of the 
Arabigus relative to n*ntral Africa wan chiefly derived. 

Hiis opinion rests solely on the holief of Sionita and 
Evpeniiis, that Nubia was the native country of Edrisi, 
the most copious of tho Arabian writefH on the flul>- 
ject of Africa. On that presumption, they published 
bis work under the title of the Nifhan (kw/mphy, 
which it still retains. This idea is treated hy Gibbon 
with great ermtempt, and completely refuted by Hart- 
mann. (Edfisu Introd, 49, 8cc.) In fact., ther« ivs 
Bcarcoly any district of Africa, which is deBcribed in 
a manner so roi^agre and unKatisfactory by the Ara- 
biftnH, and above all by Edrisi himself, Nubia was 
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ATrica. Cliristiiiu * ; and wns tliorefore n country slmt against 
Mfdiotiu.itiin l\irypt. I’lio mercljaiits of OHc:h country, 
instead of travelJini^ into the tonitory of tlic otlier, 
broUfi^lit their (iomuiodiiie« to th« oppoHite sidcw of the 
fifreat cataract, whei;e, Jiaving landed and imuJe the ex- 
<:ha!if?e, they iramedmtcly reimharked, { Edrid^ YSi,) 

Ihit in the ahscnco of ttiia niedium of information, the 
Araliiana luul opened for themselves another, neai'ly 
unkitown to thu ancients. At some period, not tjiiite 
ascertaineil, they had penetrated across the f(rcat do- 
sort to the eastern shores of tho Niger. Attrac^ted 
hy the fertility of its banka, and above all by its 
golden sands, dtey were not long of forming perma- 
nent HCtileinents. Kmigratiou and revolution eon- 
tiinially BWrdlod the tide ; and in the Course of one 
or two centuries, several great Mahometan king- 
doms were established upon the Niger. Amon^ 
these, (Ibana, or Gana, Imld a decided, par^-eminenco. 
It was the nearest point to Northern Africa; and it 
Iwdered immediately on Wangiwa, whose soil tJio 
tivorflowing of the Niger annually impregnated with 
gold. A regular commercial intercoursij wan soon 
e.sdihUs)ied witli the other Musulman states ; and ca- 
lavans, in every dir(H*tion, traversed the vast expanse 
rtf the desert. Gana became tlieir point of rer>doxvous, 
and the graml emporiiun of central Africa^ Tlie 
KplfMxhiur of its court is described in glowing terms 
by the Arabian writem, Tbo palace^ built upon tho 
lake, was adoniod with masterpiocc^a of pmnting and 
rt(Mil]>ture, and with glass windows, then a rare object 
rtf luxury. I'iie pomp of tho sovereign is said to have 
surpasi^ed that of any otljor Mtisulman potentate ; and 
the circumstance, which above all excitinl mlmiFation 
aud envy, was a large mass of native* gold, which was 
ploc.ed immediately under the throne. Many of the 
neighbouring states, among which Wan^ara is parti- 
iMilarly mentioned, w«*ro numbered 4m his Hubjects or 
trii)uiarips. ( AV/m?, 41-7. Um-ah Vardi^ A^iftiecs, IL 
S‘7.) 

hVoni these circum, stances, it appears evident that 
Gana wjw the point vvlienco chiefly emanatctl tlie knovv- 
linlge of the Ambinns relative to central Africa. It 
did not extend very fat; for their set tlemeb#s wore then 
confined within narniwer limits than now. Wost- 
wanls, at tl^e distance of about 400 miles, 4’ocrur 
and ISala are dc'^cribed as flourishing commercial ci- 
ties, situated on the Niger, and govented hy a Ma- 
bornelan soteraign. They seem to have formed the 
limit of precise knowledge ; but tlie necessity of pro- 
curing a su]»]>ly of salt iiad given a further line of six- 
teen days’ journey to HJil ; which Kdrisi describes as 
an island situated in the sea, at one day's sail hmo 
tlie mouth of tlie Mk nf the JVcfpves, or Niger. It 
is now a Tory general, and, we appreli^nd, just opi- 
nion, that this of Edrisi nuist in fa^t bav(^ been 
** an inbind lake ; and it seems, *indeod, to be indicated 

as such by Sclnsabcddin. If, 15fl.) The 

precise situation of this lake, and of the island of 


m 

Ulil, will be a subject of futui-e discui^sitni, Ab {mllnu*, 
we sball observe, that no supposition has cvu ivIimI 
much to the west of 'Jomhuc.too. ’i7ie count; n s be- 
yond, watered hy tin* iSencgnl, tln^ (Jamhhi, anti ilui 
part of the Niger visited l)y JiuropcauH, were entireb^ 
unknown, and were viewed as a wide ex])iin,se ol 
trackless desart. 

To the east of Gana, tho Arabs jmrtiouhulj’ de- 
scribe VN'fuigara, then celebrated over all Africa by 
the appellation of the “ country of gold,” 'fliey n*- 
present it as nearly simounded by brandies of ilie 
Nile, ivhich ovei-flow it during the rainy pcuhou ; itml 
as containing tw'O hikes adjacent to tho cities of 
Hi4g1iehil and Semegoada. Cauga (now Fitlrt ) thi*y 
appear also to have been well ac4piainu*d witli, 
though tljpe is some difference of opinion, whether 
it belonged to Wangara or to ('anem, (now Bornou.) 

Eastward from thencii, tlieir knowledge becomes in- 
distinct j and, before reaching Nubia, seems to cease 
entirely. 

The settlements qf the Arabs, as well as tlmir geo- 
graphical knowledge, extended but a short distance to 
the south of the , Niger. The Sahara they seem to 
have traversed in almost every direction, setiing out 
diiefly from its western extremity. Gadamis, Scgel- 
tnes^ and Vareklan, (the last uncertain, hut wcBt- 
most of any,) are <le8cribed as the customary routes, 
which led them to Gana, and the htn<l of gold.” 

(Bakui, Notic0», II. 400, 405. Edrid, I;^3-]35.) 

In re^rd to the origin of the Nile, and the firet 
part'of its course, tho Arabians wore excluded from 
the b]ipoi'tumties of direct observation. We cannot, 
however, agroo. with Hartmann, in thinking that tficy 
deri,vo<l it from Abyssinia, a country to which the/ 
were peculiarly strangera. AVe rather concur witli 
Ilamiell and Pinkerton, who appixdieud that their 
opinion m^u'ly coincided with that of Ptolemy. TIjc 
A rabians committefl one very curious error, of which 
roodeni gei^ginphei’s have not been fully aware. 'Phey 
certainly considered thejiver of Bornou and the Nile 
of Egypt! to he one and the same, Hartmann has 
romiwUed this in the trase of Schenbeddin ; but. bas 
not obaiTved, that oU tlie rest entertaiiu'il the very 
same ideaf. Nor will this appear very wonderful, 
when all the circumstances are taken into conriih ra- 
tion. The Arabs knew little of Nubia, nor Jiad traced 
tho course of the Nile above its confliieiicc wiib tin* 

Tacajsze. ( Uarimmins Edrid^ 75, 7G.) Observing 
then a great river running through Barnon north- 
wards, which couhi reach the sea only hy uniting 
with the Nile, it was not a very strained supposition, 
that it might, at some point, take a direction west- 
ward, and effect the supposed junction. In conse- 
quence, however, of this opinion, tho Arabs lost sight 
entirely of the Gir of I^Iomy, and rcnogniBcd in 
AfriC 4 si only two great riYc;rB, tlie AV/c of Eyypt^ and 
tbo Nile of ihe Negroes, 

Erpm the circumstances now stated, ,we may form PaialJti i»f 


* See Bvdmi m Notkes des Mmmcd^ de h BddMique du BoU If, 39G. llm^(d- VnrdL ib. 38. 
t Abulfeda makos dm Nile of Egypt pass through Zagava; for tlie position of which see Hartmann, 66)-8. 
Ihn-al-Vurdi (Natkes^ II. 3G.) carries it tnrough Caimh t district of Bornou. Compare abo Hm-tmann, 04-5, 
and 5G-7. • ■ 
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Afrlcc. an oAtimate of tbo knowletlg'e of the Arahian geo- petite points^ of Abyeahiift end Congo. By Applying 
gmphere conjpared whii that Of Ptojemy. Tiie their dieorvatioaaf these' regions to ilinost tlie 
bcirr;«>. ruo«t$ ovifWifly penetrated throtigli Nubia, up the ^ole of Ad’W, and eOinWning them wit|t the often 
tfflphfi-fli and fbehcK we^tvai'd along 9te Niger. \ Hence; >ianndenitOod Kdriei, they itofioipd a eyatem 

..the great drsert (rf AMoa ren»afitne<i nnexploi^; for N% kwtert 

4Jv;i?y. If owasioufd ad^i^ntiifer^^^ ww eop* 

rf^ulfir eoiiunOiiicOlioa tA crijr established. Bot;' ]^dd to its emtthom and laiv 

they tnijc^ed t%> o|*poH*thHy of tmeing dtigiii^^ ge#t/tt8 which descanda^m 

eourae, s^d tcrwlnatioh of all the great ArHcaO/ri- ^e Moiiintt^aa oreflooiced. 

vers. Gohin^lly toOaMng, their rar*!^ widdr,:‘a« Tliey did My hoiHrei^ oh 

it wm not liewinen ' in on every 8u|A|ij^ i^lgioua pn* diagiin the’ oour^e of that O^ebiated n ver. 'f bey bad 

tipatlde^ Th^ f ailfti^ji,^«jd ji^re esrtehttt'-j^hy^ Mihmsis^lyv ; so to moke it pass 

lotted ^bert) of ohitei^atbii; the fi^ntbsil^/^ C^o 

knowledge is tOore e^piot^r lOtitkl^toryV while tb^>Mont«toips' dt dm mid- way* 

Ptolehiy^’i. gem?ral id<^^ of ^attid li^ttv«i^dte trop^'^ of Good 

hut he doea nOt^ ail^ tnoani of siiigte^^ Eambro;^ thus placed 

poftiiiort ; While thejipltc^n^ ahOot miles) setith of its real 

boon familim;);^ W^d; hy hObi itioi!^ gil^pheri |Kiiilitl«iih,^W^ (Mtbon aburce of the Nile, 

in the^oiWtrUcdM^i^ ' ®i« ddN not, the described as 

however, arise asponomicil ^ the chief the African 

part oT their geoghiphy; * Which! ^'tlte cdiitiaiy, in' 

extremely defeedre." dW. jarhgji^ eipiAtbiV Was con^dared as hqlding the 

ligeiitry lt|b‘ 'djeftmeb; pf one place' bnothefy hy b^ngbm ^hrsa of any river in tlmknown worid. {Ita* 
the ^pb^ hf the Gernsn meif^eh^;-^a mode ^ 11m Kigeratilltmaiaed a mighty name 

iQtercOu^ which Imd : alriifAd^p hee^; esWdilished 4^ sm^amA of uHa continent ; but ito part nf 

Africa m such an extent! .and i^^dbeted l»<mn exposed to j^ropean observation, 

tt^tje a mahner, at^ Ui] t^Wd^rng on of and Edrisi, the 

iiifbrmatidn, E(hirtiVi work, in Senegal weie gbneftdly believed to be 

larly ia^ble. Major ihe ^0, piouths, ^y<wbich, after trav^^^^ 

^urpjfsidghbw nearly bis ibiW the whbldi’ hl^ fell into the. ocean, 

furnifthef by modoni ohaervatibn^ aod'l^ ' ' Some, fbftopdhg lEdrUl s idea of' its common source 

The Arabs made little with ’the' Nile; fixed bpoir the lake Dehibea; tlie great* 

coast of Africa ; nor did tfileir knoWledj^h on ' ir pmtiber, with iWb, derived it from a large lake to 

equal that of the imeiiinW Bht tfie eftstera ^bytit tp , thfe sodth of Borpott j ^rliile some « holy men ' are said 
an extent beyond ahy suppdi^dd 1!m^ of aifHwji diW ' to haSve numhotpd k aa;or]e of the branclma of tJie (jj- 
covery, ; Wy, ip>t only WplOred, bdt On, which took th^ tft»XM>ticm after issuing out of Para- 

JFlodrLliihg settlements whre-hM^H at JjffmidB, ' ' dke- f Ic^t li^klp, Chdamsto m J^atkuisioj 
Mombrnia, and at £l<)^ala, called c^nsmonly ; About the cMtheht^ient of the eighteenth con* 

Soiala. Vakvak, or Quae Ouaci ftirms hisle t^yi: the Knglbf'i ^aiid Freecb began to form set- 

tinct limit of knowledge. 'Ihe Arab^rwtopljf.hiftd pe- tletiwnta on the "Gambia and Senegal, and to as- 
ver |>aiised the Giq^e of Qood Hope, but Ky| not eved ^ cend tfaeae riveril. , Tbw abided to Eui’opo a now 
any idea of itfij, existence. It appears, on the cehtiaty, cbaiinel of informktkm relative to the interior of Afri- 
from tfiq cufidUH map of Edrisi, published by pf VIn^ ciu , ‘Tim qpist noted English travefler into the intc- 
ccrit, ihat, like Ptolemy, he extended it to'itm east, tai rior duikig that age wa»: I^cia Moore, an intelli- 
it bei^me cpnWj'mipous' adih India mid CHhw; 'rhia gent man, who, about i'7j^^ apent several years on 
explains hk placing the islands of Vakvak in tliesea the Gambia' impressed with the above-men- 

of China ;**-.a ' ctFgtimstance which causes inocK per- ribned theory relbtivem'^m Kiget, he pretends to tiiul, 
plexity to l&rtinaptt{ ' ^ evep onthe Gambia, Edrisi'e principal statious. Uliliil 

; JoaOy, atr kl^t iat tliemim^ river, wbicb, it 

I idea* III. lliG period from the INsnth to rim fouiteenih^fc^;; seems, wm0y its banks witli salt; Sala is 

ciuiincd tuiy may be coiisidered as the miAl .ftoMrisbihg era ^f Barst^yii tiana w Ifabit tu^d Wangara alone is Ijigb- 
Kurope Arabian science. From that time ; ff than Eumpeans hare yet reached. He was much 

''J;®“"?^grapbM discovery has beetUxdusively tM himit Of * however, by the intelligence brought 

AfrioiL Europeans. "Ube hfur<^ittb century was aispkmdld.era Osptain Stibbs, wlio had sailed sixty miles 

in maritime en|^fpri«e. Africa was then dtedronaviT Jparrwconda. lids person reported, that the 

gated, its IbriW ^^tAed, . Biid its coasts visited and . id^ Gkllam*becatm5 very small, while, as , 

colonised.' fet ^lo' ^eogiPAphy of its interior, instead ; #tha Gambia, twelve days above Barraoomla, tlie 
of advancing, betWaia decidedly retrograde. The He 

ePortu- Portuguese, who almdef wbcdlv engrossed this do- t|Mf0gi||4 'infeix, that the souri^ of tlmae rivers is 
partment of inquhy, ^neii^ted only at the two tip- near so far in the country as by the geo- 

'll ^ III , I, r .^ r ^ 

* \See Map in PaH}W» Pi^im» iV. p. 738 ; also tlcso^iloins of Lopez, Metdlk, &c. Ibid. IV. 773, 774 ; 

11. 102L It la remaikat^a that Sansons map, 1693, is constructed nearly bn the above principles. 



Africa, gfapbera baa bften represented.” As for tbe Nifjer, 
nn lifting closely pressed, he fairly stilted bis opinion, 
that there H’as no Niger at all.” Tliis decision* 
however, Js, very ill received -hy Moore, who asks if 
it is probable that both Leo and Edrisi should adirm 
^ that there was so great a river as the Niger when there 
was no such riv«r.” f Moore's Tratfelst London, 

1738, p. a98-.S06. Ajpp. p. 6. 

The French niftanwwlie wero more active both in 
forming settlements and in making discoveries. Be* 
fore 1714, tliey had gained such intelligence, as in- 
duced Delisle to construct his map of the world, with 
the Niger as a separate river from the Senegal, and 
flowing vmfwards* But it is to the Memoirs of 
.>'AuTille*ifD’Anvillft, read before the Acad<mi(! des &knces^ 
ystem. filmut the year 1754, that wo are to look for the 
flrst approaches to correct geography, in regard 
to tb<; rivers of interior Africa. By combining 
the scanty notices of Ptolemy and Edrisi, with the' 
narratives of ntCidem travellers^ he succeeded in 
forming an almost correct outline, of African hydro- 
graphy. ' He shewed the error into which 4he mo- 
derns had fnllen, of conceiving the river of Aby'ssinia 
to be tbe Nile, and provcfl, Imtb from tlie magnitude 
of the stream, and from ancient authority, the supe- 
rior claims of the Babr-eLAbiad. With regard to 
the Niger, instead of one great stream, running 
across Africa from cast to west, au4 falling into the 
Atlantic, he recognises three rivers, 1. The Senegal, 
well known, and distinct from tbe Niger ; The Ni- 
ger itself ; of wbicb be says, — “ We are actually in- 
formed, that the river of Senegal, considercil bithet- 
io as tbe lower part of tbe Niger, and its outlet into 
the octnin, is diflenmt from.auotber river that lies 
(ieep^ in the inteiior of Africa ; and it is even infer- 
red, from the report of the Negroes, that this river 
flows in a diroction confrarjr to that of tlie Senegal, 
or from west to oast.” He buds no ancient authority 
upon wbicb to rest ibis opinion, except the single 
lesiimony of Herodotus. Lpon this principle, bovr- 
ever, lie constructs bin map, fixing the commence- 
ment of the Niger at the Ntgriih Pains olS Ptolemy, 
and its tennirialion at tbe lake of Kcgbebil, in Wan- 
gjii-a. 3. Another river, flowing in a contrary diroc* 
lion, on the opposito side of Africa, known now as 
tlic river of Ibirnou,-— tbe (.Hr of Ptolemy, and, as 
D’Anville enoneonsly supposes, tbe “ Nile of tbo 
Negroes” of Kdrisi. He seems strongly impressed 
with the idea of a communication between this river 
and the Egyptian Nile, which, however, Brownes 
route has proved to be a mistake., D’Anville fails 
chiefly in regard to the geography of the Arabians, 
none of whose writings, except tlioso of Edrisi, bad 
been at tliat time tTimelated. He unaccountably 
supposed tliat Edrisi describes two rivers under the 
names of the Niger, and the Nile of tbe Negroes ; 
wbereas, in fact, the latter is the term by which be de- 
signates fhe former ; the word ^igsr notvbere occur- 
ring in his work. Hence, while D'Anville lias desig- 
nated one river (that of Bornou) os Edrisi a Nih^ fhe 
Negroes, be has placed upon another all Uie countries . 
and cities appropriated to it by that writer. Upon the 
whole, however, his map of central Africa is an admi- 
rable performance, and formed a new era in tbe geo- 
graphy of this continent. 


From this time, D’Anville a sfstoirf, boih with re-, 
gartJ to the Nile and the Niger, was generally WyW 
adopted by the higher class of geogi'aphei's. Ditfe- 
nmees of Ojpnion, however, still prevailed, and, in 
Britain 'particularly, a stand was long rakde for the 
system, w}|ich m^e the Gambia and Senegal iho 
channels by which tbe Niger fell into the ocean* 

Kitchiii, neyortlieless, composed his map upon 
D’Anville’s basis. In 1788, wo find a Mr Barnes 
reporthi^ to the Committee of Council on Africa, 
that << the Nl^r rises on the eastern extremity of * 
tbe mountains bf Govinea, and dischargos itself into 
a lai^ lake, the name of which he does net recol- 
lect.’* He was then asked as to tlie transport of Eu- 
ropean goods wp the Seoe^I arid /foion tbe Niger, or 
of African goods the N^rand doom the Senegal;” 

( Hearts conemmg dfS TVotfo to Afiim, and porti” 

(nUar^ the Trade in Slaves* 1788. P^rt L Shies Jf 
and thus it appears that the real state of this ques- 
tion ^ wOiS ^enectly understood by the committee. 

During thm period, however, an extrome apathy 
prevailed rejecting the exploration of. interior Africa; 
nm* were anj^mportant contributions mode to it, 
except those afforded by the travels of Mr Bnice. 

In tfiis r^cct the African Association operated a 
most auspicious change, not only by tlieir din^ct ex- 
Or^Ons, which were great, but by *tlie enthusiasm 
which they khulled, and wbicb led even private iii- 
dividiials to collect and coromunicAte information on 
tlie /subject. At tlie time when our former article 
w'as written, tbe result of this new impuke had already 
appeared in the travels of Park, Honiemahn, and 
Browne, of ' which we . there gave so copious an ah- 
stroct, as to render any repetition umiecesHary. It 
otily remains to take a view of the discoverift.s, by no 
meana unimportaTit, which have lieeu since made ; af- 
ter which we sflkiH be prepared to invostigatp those 
points of African geography which still remain uriset- 
ried and obscure. 

IV. L Some interesting informattou has boon re- Recfin iii-*- 
cently laid heforo the public cottcmiuig that i»art of 
Africa which lies northwards from the Cape of Good 
Hope, beyond the country of tlie Hottentots and 
Cadres. It was first risited by two gentlemen of the 
namos of Trutter and Sommer viiJe, the substance of 
whose observations is given by Mr Barrow in tho Ap- 
pendix to bis Vot/age ta Coclnnchm, The next visi- 
tor WAS l)r Lirhlenstftin, who communicated the re- 
sult of his observationn, first in tbe Weymar Ephem- 
rideSf and since mure fully in the second volume of his 
Travels in AJnea, Lastly, Dr Campbell, a mission- 
ary traveller, who penetrated to Leetakoo, has just 
given to the public a volume of travels in these regions, 

Tbe Boshuanaa, Beetjuanas, or Buotchuanas, are a BuslluAIla^. 
very numeroua race, stated by Dr Licfitensteip to ejt- 
teud from the 25th to the 20th ilegiee of south lati- 
tude, or, as he elsewhere expresses it, thirty or forty 
jouriteya uorth from the river Kuridiman, In fact, 
however, the nortlteni limit has never been explored. 

They are evidently of the same stock with the (!af- 
fres, but do not .quite equal them in Inxlily size and 
stren^^tb. On tlie other hand* they are much supe- 
rior in civilization and the drts of Hfo. They reside 
in towns of considerable mognitode. Leetakoo, ca- 
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Africa, pital of the Matchappm tribe, haa beea moat particu- 
lai'ly duacrilwti. Air Barrow .h iuformaiitti reckoned 
the ptipulation at from 10,000 to IA,0U0 aoulfi 
LiyitteiiHiein rricHtioiM, that, in cot^^equence of Uio 
aeccKsioti of part of the tribe, it l^d been reduced to 
lesa rh(i]i half that iiuinher, and did uot exceed 5000, 
Mr Campbell, howeyer, counted 1500 liomies^ which, 
at five to m'h liouae, would give 7500, besides 1000 
bougies situated iu the outposts. This caWolatioB 
seems to have been very carefully made.. 

llie Boabuanas are aovenipd by a king; whose 
power is hcreditai;^, npd not subject to asfty regular 
limits, though it is very mildly exertdsed. Quairels 
arc commonly decided by ^Ugm. c(iihhat| without his 
interference /but if the case la refiM^a tp Kim, he 
not only takes cognUance, of it, bpt hil^pts the pu- 
nishment with bis ow;n hands, He te^pmimda hiw]|ir» 
and his sons are, employed iii eihbaa^es to 

neighhouring statoi^. , ' 

The Boshuanas p^y cpniiamnible attooiioa to ngri- 
cuhure ; their fields are edmmcmty fenced round ; 
they cultivate the mdlet;, t.aro sdrta Of beans, 
gourds, and tvater bitelons. The lahiq^r, however, as 
usual atiumg harbarmis Oihes, is ^rfprmed by ^e 
women, who dig the ghmrtd with iron spades; the 
met) merely ^an! the docksi^ hunt, and go to war. 
Fish, though abundant, are viewecl iwth abhoirehc^ 
an anieh; of food. Their’ clothing c^ii^S entirety of 
the skins of animals, carefully taonpd ; mb |p%at* 
ortt part of their body is cohered. Their pou^s are 
circu1a.r, formed of the trunks and braucliPa of the ilfi- 
mo.vo, cemented Within by a mixture of <^lny and Cow-*, 
dung. Tlieve is an inner apartment hn’ the faiidiy, 
and an outer one lor slaves and domestics. , Tolygkmy 
is generally practised; and H is crnnmbn for tlie rich 
to have four or five wives. Mr Bartow assem tliat 
there are no slaves ; but this is expfihsly contradicted 
by IdchtCnsfein, who states that they are ip conaider- 
ahle mimhers, and assist the wotheh in their laboum, 
but are mildly treated, ’ 

I'be nation among themselves seeth trdhquH, Mid, 
and courteous ; but they ate fond of wat, which they 
i^iTy on with ferocity. Tiieir great tdijcct hr to sebe 
tlic cattle of their neighbour. Mr Cahiji^ll having, 
with a vimV to religious instruction, asked, Foi* 
what end man had been maile tlje answmv waa 
— For plundering expeditions." After having 
hilled an enemy, they carry off , a small pprt of the 
flesh, which, at a soiemn Estival, ishey afterwaids de- 
vour. 

Vanket. tinmediately *<oiith Of Lcetakoo, is the 

Wankot/cuH, said by CainplKsll to be more .numerous, 
arnl catTy agriculture to higher perihelion. Lich- 
umstein gives rallu*r an oppoHite statement. The 
Momloiigs, the Chojns »«id the Maremtsees, are 
alKO nuitihered among the most pow*eriul awl nu- 
merous of the lioshnan triltCH. 'Hie Macquanae, 
how'iiver. tbf most distant, appear to surpass all 
the r4*.st. They were described to Lichtenstein as 
likf* the sand in multitude^ and their city is said by 
Mr Campbell to be three times the hik© of lA*emkoo. 
They an* paiiicnlai ly skilled m works h» iron, ami in 
the muimfactun* uf arms. It wnts through them that 
tbo inhabitants of Leetakoo had Hmt heaixl of wdiitu 
men ; — probably thf*, .Poitugm?so on the east coast. 


Qn the first news of Ijhese interesting discoveries, Africa. 
Lord Caledon, then govenior of the Cape of Good W-yW 
Hotie, took measures to isxtend them. With laudable Etpediiioo 
Jteal, Iw sent a party, consisting of Dr Cowan, a^n/iWr 

tenant Denovan, and twenty other persons, to explore 
Africa as far of^ Mosamhique, The first accounts 
frobi thein were favourable; but a sflence of seven 
years afi'prded rooni for apprehensions, whicli were 
confirined by tlm Jufurmation cxillcoted by Mr Cattii)* 
bell at Loetttkoo. After leaving tltat place, tliey had 
proceeded into the qonntiy of the Wanketzerw, by 
whom ifijpy were at fiifst well received. That people, 
itowever; whose character seems tnoi-kcd by itu-ocity 
and treadiery, were only watching the opportunity of 
attack* t)r (Joriad and Mr Donovan having impru- 
dently gone to bathe, leaving part of their companions 
at tM tvnglgoiw,, ana Onotljer to guard the cattle, the 
natives to^ advantage of thi^ir separation; they at- 
tacked, first ihe pwty at the ivaggons, then those who 
gi^ardod the cattle, and, last of ^1, the two chiefs of 
to expedMon. The whole perished on the spot, with 
to exception 6f one, who tdso was afterwards taken 
and put' to death. 

In returning from Leotakoo, Mr Campbell crossed 
to the Invest coast, along the banks of tlie Oraugc ri- 
Ver, a ttdet which had hithei-to remained unexpIort>d. 

He fitbindit another JSnhnray a complete tlesart of sand 
and took. The rocks rise often iu a perpendicular 
form rasemhlin^ walk* One wall extended about 
thirty miles udtJtout interruption. A few kraals of 
Coronas ato thinly scattered over tins desolate region. 

The river soems on no occasion to overflow its hanks, 
so as to communicate any fertility’to this sandy waste. 

The ootmtry, fn;;; un unkimwn extent uorthwaids, ex- 
hibits a similar aspeiii^ 

2, The recentW'ork of Mr Salt has thro wti consider- Mr Salt's 
able light upon the geograpliy of Fastern Africa, ro-*ccouriof 
iqpecting which nothing authentic had heea published 
for several cealuriesu That traveller visited tlie Ftw- aSLu 
tnguese settlemewta of Mozambique, Mesuril, and 
Strain, which appears to have greatly declined ft tun , 
the importance which toy once possessed. Mosani- Mosaui- 
biqtie is situated upon a small island, lying directly bu|ui‘. 
ac^s the mouth oi a deep bay. The situation is 
advantageous, and tlie place must have been once 
very strong; but to eighty piecee of cannon by 
which H is raiw ck*lbmted me marked with the rust 
of antiquity ; and the garrison consists of a feiv con- 
fined toloii&,and invaiidH, The population of the town 
4)f Mostobique ts retoubd by Mr Salt at 2800, of 
whom 500 are Fiwtugoese, 800 the descendant of 
Arab settlers, and Banians, and the rest Negroes. 

So slender and mixed a popiilatoii is fdtogether in- 
adequate to preserve the colony in a respectaJiIo 
state. The appointmentn of the governor and infe- 
rior ofiBceta are greatly too small, and ex])UBe them 
to the temptation of engaging in traffic, and other 
transai^tiona ill suited to toir station. Upon the 
whole, ilie state of aifitoi m such, that a tmder at 
Mocha fieeiared, that, with a hundred stout Arabian 
soldiers, he exmld dispossess to Portuguese of the 
colony. 

'niore ia also a gojvernment-house at Mesuril, a Mesuril. 
pleasant village, situated on the p(*ninBu1a of Cahu- 
ceiro, wliich lies opposite to the island of Mosam- 

2 
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f Africa. 1)ique, and supplies the town with most of the provi- 
Bious coDRumcd in it. 

Sofala. Sofaltt i« described as a miserable village ; but the 
country round is extremely fertile, and supplies ex- 
quisite fruits to the inhabitants of Mosambique. Small 
forts are also kept up at Inbambane and Cape Corri- 
eatcs, for the purpose of collecting the ivory, which 
is abundantly supplied in’ the ueighbouriiig forests. 

The native race in the immediate neighbourhood of 
Mosambique is tliat of the Makooa, or IMakooana, 
already alluded to. It conipiises a number of very 
jmwerful tribes, extending southwards to Melinda, and 
north to the mouth of the river Zambezi. 'J"hey are 
described as an athletic race of people, very warlike, 
and extremely hostile to the Portuguese. They some- 
times carry their incursions even into the peninsula 
of Cahooeiro. The Portuguese maintain their ground 
chiefly by alliances with other native tilbes who are 
Jmstile to the Makooa. 

The principal settlements of the Portuguese in the 
tntoi'iur are on the great river Zambezi, the nxuttli of 
which is three or h)ur days’ sail from Mosainbique. 
Sena, the <‘apit.al of these settlements, lies about two 
hundred and forty-sewn miles up the river, on its 
southern hank. It contains about two thousand iidm- 
hitants, and is protected by a strong fort. The princi- 
pal mart for gold, however, is at Manica, about liventy 
<lays’ journey south-west from Sena. About sixty 
leagues above Sena is Tele, which contains a depot 
for merchandise, and is considiired the best regulated 
settlement on the Zambezi. A month's journey be- 
yond Tete is Ziimbo, the remotest settlenujnt of the 
Pwtuguese, and where it is only by the permission of 
the natives that they maintain a small factory. 
r-raJe of I'he trade of Mosambique has decUiUKh Its ex- 
Uiworo- |)orl8 consist of gold, ivory, and slaves. I'he annual 

wque. number of the latter is stntad at four thousand. TJiis 

(raflic, however, lias diminished, in consetpience of 
the llritish prohibition, tvhich lias shut the inaikets 
ol' the Cape of Good Hope, the Isles of h’rance and 
Bouriion, and Batavia. Ivory and gold hear very 
high prices. I’he former is Htate*! at from L.24* to 
L.21, Jbs, per liundrcd. Gold dust is at L.?^, 5s. 
tlie ounce acoirdu^Hns. Provisions are in ahun<lance, 
ajid at a inotlt^rale rate. The imports consist of what 
is usually required in a tropical colony; articles of 
dress, fumitirre, and ornament; anns and ammuni- 
tion ; teas ; and cloths. Four or five vessels come an- 
nually from the Portuguese ia»ttlemeuts in Molaliar ; 
and it wa.s thought that a small Britisli ('.argo might 
also he dispoKLHl of in the montlis of April, May, or 
June. The duty on imports is twenty per amt, <id 
v(dorem ; with other charges, wliich amount to about 
five per cent, more. 

We were infonHUStl by Mr Stilt, tliat tlie present 
maps and descriptions ('f the eastarn {tart of the conti- 
nent in general are almost wholly iniaginaiy. 'J’hus, 
the great em|)ire of Moiiomuji, or Ninieainay. w'bich is 
made to fill nearly tlie wliole breadth of Africa, is 
derived from a tribe behind Mosambique, callwl the 
Monjous. Ihat cliain of mountains, which makes so 
conspicuous a figure iu our maps, under the tide of 


I C A. 97 

the Spine of the World, is not belie vod by I\tr Salt Afriia 
to exist. He saw persons who came from the lake 
Mai'avi, without liaving eiicounterffd any motmtalns 
on their route. In general, Mr Salt observed tliut \\ 
was usual iu this (piartcT to exteml every distrn t bu- 
beyond its actual limits. The iianir‘s of small towns 
and villages are currently transfern'd to a vast ex 
tent of territory behind them. In this manner liave 
been formed the hingdoma of Sofala, Inliatnbaue. Mo- 
suinbiqim, and Querimha.. 'Hie kingdom of Adel, 
which makes so conspicuous a figure in the history 
and geograjihy of Africa, does not appear to have 
any existence. Its alleged site is occupied by the 
trilies of the Somauli, concerning whom Mr Salt (»b- 
taiiuHl much Information, and who ap{H‘ar to have 
made (•on^idel•ahk* advances in civilization. The narm* 
of Adel seems derived from the tribes of the Adaiei. 
who iubabil, not the jilace assigned to that kitigdoni. 
but a more northern jvosition On the shores of tin? 
hay of Zeila. Contiguous to them, on the west, i'- 
the kingdom of Ilurrur, which seems generally iisst*- 
ciuted with the Somauli in the wars curried on against 
Ahyssinlu. 

'k Dr Seetzen, a German pJiysiciaii residing nr .V Atroinuu.' 
lexaiidria, had lately an opportunity of receiving some Homoo. 
information from two natives of the interior of Afrit a. 
who were on a pilgnmuge to Mecca *, One of them, 

Ahdullali, was a native of Bontou ; the other, named 
ilassau, tvas from the w'ostern part of Darfoor. 'i'ln 
former gave a very magnificimt descrijition, pn)bal>)y 
a good deal exaggeratad, of his nati' e country. The 
city of Bornou W represented to he of sucli macni- 
tinlc, that “ Cairo was a trifle comjiartul to it umi' 
that a day was insullicit^nt to travel from out' end to 
the otluT. This groat extension is piobuhly produced 
by the irregular mode of building, not in streets, hut 
liy single houses, with gai-dims. und even fields inter- 
v'ening. I'lie mosques are innumerable, built of stone, 
and mounted with towers, seven of whicli appeju’ on 
tlk* {irincipal one. 'I'he sehoffls are niunerous in all 
tlie e.ilieh, particularly iu Bornou. 'I'liey are hehl itf 
the mosques, and are supported at tln‘ expense of the 
Sultan. His palace is ol immense extent, and he goe^ 
every Friday in state to tlie principal mosque, wliere 
he lUstrihutes alms to the indigent. Within a milt 
of Bornou there lions a river, which Alxlallah de- 
scrihed to he as large as the Nile, and, like it, to ovei- 
llow its banks. It is iiavigate<l by vessek of considei- 
able dimeiihioTis, carrying sails and oars. Tlie so'il 
sandy, and requires irrigation ; but it produces iu 
abundanct' rice, and a great variety of veget.ahlf‘ pro- 
ductions. The forests are very extensive, and cmitain 
lions, oraii-outangs, camelopards, and other wild tmi- 
mals. There are numerous Negro and Ahysslniaii 
slaves, wdio, whenever they nrrive, are converttMl to 
the Mahometan religion. This is efi’ecteil by flagel- 
latiou, wliich is contiiiued until the {let'son cricb (uit. 

“ Malmmct is the prophet of God ; ' when he is im- 
mediately ranked among sound M nssuhnen. Abdullah, 
asserted also, that there vverre a few Cliristiau slaves 
at Boniou. 

Although Alxlallali sliows an evident disposition tv 
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\^rn&, cMiU ItU rndvo country, tlicro no doubt that 

IJornou iM the most extonsivo and pott'erful kingdout 
of eontral Afi k a. Bergooi B«sgh4?rme, Wangan^ and 
('(isJma, aro tributaries to its Siiltau. He appears, 
however, to boast of away over regknis to wbidi bis 
illoj«iniori iias never really extended ; bh Ikssan men* 
tiojis iimoDg his subject countries Darfoor, Sennaar, 
^uid pai't of ilarhnry, 

goo. Froia itlic nati'tj of Darfoor, some information was 
vocuived con(x>ruing Dergoo, (wbicb be called Mob* 
ha,) ail extensive country between Bomou and Dar* 
four. It appears to be ronaidcrably inferior, both in 
populousiiess ami civilioaixon, to Bornoti. The cjipi- 
tai, llara, or \Wa, is alxout three times the slice of 
lJulab, a suburb of Cairo. I'lio bouses are built of 
wood and earth ; only sumo of the Derfoor merchants 
have them of stone. The inhabitauts are chiefly Ma- 
huinetan Negroes. Natron and sal gem arc produced 
ill coiisiderdde quantities, ^and exported to Cairo. 
No grain is raised excoi)t durm dud millet, with 
each of which, they make an intoxicating liquor. 
Three days'Journey to the west of Warm, there passes 
a river, (doubtless the Mlsaelatl of Browne,) said to 
U) larger tYiaa the Nile, and, like it, to overflow its 
banks. 

iegiterme, Begherme is an extensive country, situated to tlie 
west of Beigoo, and, till of late, governed by its own 
Sultan, though dependent upon that of Bomou. Ac- 
4'urding to tlie statement of ilassHn, tliis monarch had 
espoused his sister. The Sultan of Bomou, scanda- 
lized by this incestuous connexion, sent coders to re* 
nounco it, or to await his vengeance. An insulting 
answer being returned, the oflendod sovereign im- 
mediately ordered his vassal, tlie Sultan of Moblxa, 
(Bergoo,) to maich his troops into Begherme, and an- 
nex it to his territories. The enterprise succeeded ; 
the Sultan of Begbemie was taken prisoner, and his 
dominions annexed to those of Bergoo. 

*arii(^tiLu!i 4<. The Bccount of the Gold Coast, published by 
wpccting lyjj. Meredith in 1812, exhibits a view of some ini'* 

* f!asi^ ^ poTtant changes in the aspect of that part of Africa. 
The Banteos were kiiou'ii to be the prind(»id people 
upon this coast ; but immediately behind are tne A* 
hliantees, a mom numerous and powerful nation, hi- 
therto known only by report. It appears that iliey 
liad long entertained a desire to open a communica- 
tion u'itJi the coast, for which an opfiortunity was at 
last aflbrded. Jri J80d, two chiefs belonging to tlie 
kingdom of Assin, a depemlfm^ upon Asliantee, re- 
belled, and, being defeated, took refuge in the Bantee 
(Hjuutry. The Ashantee momu’ch pursued them ; at 
ihe same time intimaiing, that he entertaiiied no hos- 
tile views against the natives. The Fantees, how- 
ever, joined their foice to tliat of tlie fugitive chiefs ; 
and ji battle ensued, in which they were completely 
runted. The Ashantees marched down in triumph 
u))on Aimmabop, where the English have one of their 
principal Ibrts, In tbeir way tliey destroyed tlwj 
town of Covmantine, and jmssessed themselves of the 
Dutch fort tin ro. Tho Anamaboc!*, meanwhile, usetl 
no means of defence, and suffered the Asbantee army 
to approach within throe miles. Tiie alarm being 
then given, all their forces were hastily collected ; 
a,nti the English, from the fort, witnessed, with no 
little anxiety, the anion which followed. It quipkly 
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appeorcsl that the Fantees wore inferior, both in nnm- Afrioi. 
hers and skill ; and their army fled into the town in WyW 
tho utmost confuskrti. The Ashantees fifllowod, and 
IHirsued them to the beach, whore they vainly endea- 
voured to gain their vessek A dteadfol slaughter 
ensued, in whi^k upwards of cijht thousand are sup- 
posed tt) have pbrisimd. 'The English had hnagined 
that the mere discharge of a few Cahnoit over tlieir 
heads would have intimidated and detennd the A- 
shantccs from entering the tdwn ; but, after accom- 
pluthing ks destruction, these barbarians, undismayed, 
and upwards of twenty thousand strong, turned their 
Arms against the fort. Tho garrison did not exceed 
fourteoii nieu, and vnm soon reduced to eight. Yet 
Huch was the good condition of tlio fbrt, and the Arm- 
ness of diis small t>ody, that; at tiie bl^ of tho day, 
they were still able to oppose a stout resistance ; and 
the enemy, overaa^ed by tine vigorous defence, diii 
not renew the attack on the follosring morning, nor 
even oppose the entrance of a amidl roiafbrectnent 
from Cape Coast. A negociatum imring been open- 
ed, a treaty was soon ronelitded, and amicable visits 
interchanged. The Ashantees were found to be a 
people greatly superior to the Fantees, both in num- 
bers and in civilization ; ami they seemed particularly 
anxious to open a commercial Wercourse with the 
EnglisH. Want of provisions, and the inroads of dis- 
ease, obliged them tmon to return to tbehr own coun- 
try. Tliey have since made several inroads, and par- 
ticularly one, on a great scale, in 1811 ; but the Ban- ' 
tees, though ala'ays routed in the field, have hitherto 
succeeded, by their knowledge of the country, and 
other causes, in preventing them fi'om forming any 
solid estaldishment. 

5. The fullest description which has yet appeared of Acloudu 
the great central city of 'rombuctoo and its vicinity, 5*^ 
is that appended to Mr Grey Jacksons Account 
the Empire of Morocco. This nnrroiive, perhaps too 
highly rated by some eminent critics, is regarded 
by others as utterly fabulous.' The able editor of 
the lately published account of Park a lust unfor- 
tunate expedition, has wholly rejected Mr Jackson’s 
details, ^u]^n the ground that they are solely derived 
front native travellers and merchants ; and he broadly 
lays down tlie principle, tliat African evidence is not 
to he admitted in geographical disquisition. Were 
this rule admitted, all modern knowledge of central 
Africa, and, in particular, all the iUfonnation col- 
lected by the Afiiean Association, with the single ex- 
ception of Mr Park’s communications, would fall to 
be thrown entirely aside; but wc confess, that we 
cannot discover any good reason for such a sweep- 
ing 'proscription. The travdling merchants of Afri- 
ca, though destitute of education, yet visiting a va- 
riety of countries, and bonig frequently placed m cri- 
tical exigencies, acquire a cultivation of mbd superior 
to that possessed by the same class in Europe. The 
general tests of evidence ore, no doubt, to be care- 
fully applied in regard to their comtnunicatums. At- 
tention must be paid to the quaiifleations of the nar- 
rator, to bis means of knowledge, and to his having 
no interest in disguising the truth- It must be very 
desirable, abo, to have more than one independent 
witness to the same fact. But, upon the whole, we 
scarcely recollect sn instance in which the testimoxiy 
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of nepectalile AfticaiM has. proved matoviallyr, etroue- 

OQS *. 

TombtictoO) according to the inforraatioii collected 
by Mr jackson^ ia situate on a plain, wirrouiMlcd by- 
Kandy emineucoa. The houses . are apaciona, and 
built in the quadrangulai* form. They have no upper 
aparttnenia, nor even any windows, being lighted by 
throwing open the doorM, which are wide and lofty f. 
The inhabitants are said to ptweaa an elegance and 
suavity of manners not known in the north of Africa ; 
and their attachment.to their country is such, that they 
never fail to return to it as soon as circumstances per- 
mit. The police is excellent ; it is managed by a di- 
van of twelve Atemnuiy who are elected every three 
years, and then foil into the mass of the people. To- 
leration is said to be exercised towards cveiy class eac- 
rept the Jews, who are either excluded from the city^ 
iir obliged, while in it, to adopt the outward profession 
of Mahometanism. 

Among tlie commodities brought to TomUuctoo, 
Mr Jackson mentions gold rings of Wangain ; — the 
lirst modern notice that has occuned to us of a trade 
HO celebrated in the time of the Arabians. Mr Jack- 
son mentions the countries of Lamlaro an«l Melli, not 
in the erroneous position of Leo, hut as 6xed by the 
Arabs ; and adds, that they are reported to be inhabit- 
ed by one of die lost tribes of Israel. This rejMirt, 
which certainly savours of the marvellous, derives, 
Imwever, some sort of countenance from the statements 
. of Kivcher and Edrisi,— purporting that a colony of 
Jews, which 6rst settled on the sliorea of the Kiger, 
afterwanls removed to this country ; flying probably 
before the arms of the Saracens, f 37.J 

In regard to the sovereignty of Tombuctoo, Mr 
Jackson has committed at least an anachronism. He 
states, that, in 1800, it was subject to Woolo, lung 
of Bamborra. But from Park it appears, that, in 
1796 and 1805, the king of Bambaita was Mansong, 
jiiul Tombuctoo independent. Isaacos journal, to 
bo after ward.s noticed, indeed mentions, that Woolo 
(or Wolloo) was predecessor to Mansong, and a dis- 
tiiiguisbed warrior ; so that be at one time hayo 
held Towbucloo in subjection ; but it could not be in 
1800. 

ii r«rk’.t 0. We shall conclude this part of our subject with 

St Jour- some account of the last expedition of the gi'eat ex- 

‘V ami plorer of the interior of Africa. After n number ^ 
delays, occasioned by ministerial changes and o0i* 
rial diflicultics, Mr Pai’k set sail on the SOtli Janu- 
ary 1805. On the 28th Maixh he arrived in the 
road of Goree, and having made tlie necessary pre- 
parations, and enga^ a body of men from the gar- 
rison to accompany him, ho set out from Kayee on 
the 27th April following. He was obliged to re- 
main six (lays at Fisania, in order to procAire some 
artitdes, the necessity of which had not been fore- 
seen. Proceeding thence on the lltli of Mav, he 
readied Madina, capital of the kingdom of Woolli, 
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and on the 15th was on dm banks of the Gambia. A fries. 
The weather had as yet been favourable ; and no 
obstacle presented itself, unless from the eagin-iiess 
of the natives to obtain a larger share than lu} could 
prudently give, of the valuable articles ivhich 1»^ 
carried along with him. By a happy mixture, how- 
ever, of firmness and moderation, he always suc- 
ceeded in extricating himself from these einbarrasH- 
inent* without coming to extremities. He left 
Bommakoo on the ISth of May, and fur some time 
held a prosperous course. The men continued in 
good health, and two who had been affected with 
the dysentery, were fast recovering. But the rainy 
Hcason at length approached, and those who were 
on the recovery speedily refopsed. In a few days 
twelve were on tlie sick list. No sooner was the ex- 
pedition perceived to bo in sickly state, than the 
natives conceived hopes of turning it to their advan- 
tage. Clouds of thieves liovered round, and, at 
every moment of distress, rusbe<L forward to snatcit 
whatever had been left exposed. By the 6th of July 
the whole party were in a state of sickness, and se- 
veral affected with mental derangement. Ou the 
27th July four men lay down, and refused to go far- 
ther. Mr Park was himself very sick and faint, ami 
seems to have been ou the point of yielding to de- 
spair, w'hen he was cheered with the view of some 
distant mountains to the south-east.. ** Tlie certainty 
that the Niger washed the soutliem base of these 
mountains made him forget his fever ; and he tliougbr 
of nothing but how to climb over tlieir blue sunamits/’ 

Three weeks more of incessant effort and distrews 
brought him to tho wislicdd'or object ; for coming to 
the brow of a hill, he once more saw the Niger “ rob 
lug its immense stream almig the plain.” 

In this journey, Mr IVk, alter leaving tlie vil- 
lage of Fankia, changed bis former route for one more 
to the north, dirougb Konkodoo and Fooladoo, near 
the southern frontier of Kaarta. He does not scaif* 
the roason, but hU editor conjectures, with great 
likelihood, that it wair to avoid the Jallonka wilder* 
ness. This new route gave him an opportunity of 
olwerviiig the process of washing for gold. A woman 
collected in a calabafih a quantity of sand and water . 
and having cleaied it of the large pebbles, agitated 
die whole with a rotatory motion. The baser par- 
ticles being thus thrown out, a black sulwitance r<?- 
mained, resembling gunpowder; ibis ia called i/o/#/ 
rust* On its being further agitated, yellow specks be- 
gan to appear, which were the gmius of gold, in two 
pounds of sand, twenty-three of these paiticlos weri' 
found. Tha quantity of gold rust is in general forty 
times that of the gold. It was stated that pieces were 
sometimes obtained as laij?e as the fist. Mr Park had 
afterwards an opportunity of seeing the mode of 
smelting and forming it into rings. It was performed 
by the mere action of firo*- without any flux or mixtur(> 
whatever. 


♦ This, of couwe, applies only to focts which have fallen under their sphere of obsermtion ; not to opinions 
(Mch M tbe idStitf of tho Nil. and tb« Niger,) which rda» to dwtant objects, and would require a 

large mas. of eridence to enable them to decide. , , ■ j. ^ 

f Captain Blankett states, on the contrary, that they aae two or three storioe high. Rg»rt tf CmmiUu 

tfGovmU on AJ^ca^ &c. 1788. 



Coral each atonOt 60 AfVict. 

An Indian baft, 20|000 

8car]et cloth, 10 apana, 20,000 

If sold to tile Kannkeas in mail, . . 60)000 
Light yellow cloth, nearly the same as 
scarlet ; hluej not so high. 

Paper, per sheet, 40 

African Produce. 

A minkali of gold (12s. 6d. Sterling,) • SOOO 

iiwy, the very lar^t teeth, each . 10,000 

tvory, the metlium siee, 7000 

— <— • the smaller 3 or 4000 


IMr Park was particidarly struck witli the scenery 
of .Dindikof). The villages on the mountains, be 
■^ays, are itnnantic heyontt any thing be ever saw, 
“ They ar»j built in the most delightful glens ; and 
while the thunder rolls in awful grandeur over their 
heads, they can look from their tremendous precipices 
over nil the wild and woody plain, which extends from 
the Piileme to the Black river," 

Mr Park arrived on the Niger in a situation, and 
with prospects, far different from those which he had 
fondly anticipated. Of forty-four persons whom he 
had brought M'ith him from Pisonia, there remained 
ordy six soldiers, and one carpenter, all in the most 
infirm state of health, and one of them deianged. 
Such circumstances might well have deterred the 
boldest spirit from plunging farther into the depths 
of unknown and hostile regions. But IVk never 
seems to have felt a moment’s hesitation. As soon 
as a canoe could be hirad, he set sail for Mnrmboo, 
whore he aiTived 0 |^ tlie 23d. He then sent forward 
bis guide Isaaco to Sego, to request of Maiisong, 
king of Bambarra, permission to pass through his 
territories. Mansong immediately dispatched his 
])rime-inmister Modibinue, to ask his motives for 
coming into lUmbarra. i'ark nmdt* a very judi- 
cious reply, in which lie particularly set forth the 
advantages which Bamharra would receive, from the 
direct importation of English goods, instead of re- 
ceiving them by the circuitous route of Morocco 
and 'romhuctoo. Mansong, whose whole conduct 
scorns to have been liberal, soon retunied an answer, 
l!) which he gave full permission to travel through 
his dominions in any direction, and to build boats at 
vt'hatever point might be deemed most advisable. 
No wish, liowever, being expressed for a personal in- 
terview, Park immediately proceeded to Sansanding, 
which he fixed upon for tne construction of his ves- 
sel. Here he resided for two months, and enjoyed 
a hotter opportunity than had ever before occ.um»d 
of observing the economy of an African city, and the 
mode of conducting trade in this part of the coiiti- 
lumt. like result exhibits a favourable view of its 
progress in civilbsation. The aiTangcments for the 
t'ODvenience of trade, and the division of employ- 
ments, appear t(» be carried to greater peifection, 
than in any European town of the same magnitude. 
1'hc market- place is a large square, and the stalls on 
which the different articles are expose<l, are shaded 
hy mats from the heat of the sun. In general, each 
htall is appropriated to a single commodity. Some 
contain beads ; others indigo ; others woo<l-ashe8 ; 
and one was observiMl with nothing but* antimony in 
small hits. Other unities enumerated are salt, scar- 
let, tobacco, amber, silks from Morocco, sulphur, cop- 
per, and silver rings, and bracelets. A table is also 
given of the prices which different goods bore at this 
market, and it is so novel and curious, that we shall 
make some extracts from it. 

Volw in CowTfcjt. 


musket, ....... 6 to 70<)0 

A cutlass, 1500 to 2000 

A flint, 40 

(iuiipowder, bottle, 8000 

Amber, No. 1 to 0, 60 to 1000 


Mr Park here learned, that a large river called the 
Bn Niinma, from the Kong mountains, falls into the 
lake Dibhie. It is not quite half the size of the 
JoUba, and receives a smaller stream, called the Ba 
Miniana. Jinnie is not situated on the Niger, but 
at the confluence of the Nimma and Miniana. He 
learned that the northern bank of the river was occu- 
pied by the Moors at Tombuctoo only, and in other 
places by native tribes, called the Soorka, Mahinga, 
and Tuarick. 

In the iroursG of his residence liere, five more of 
the party died, among whom was Mr Alexander An- 
derson, his near relation and intimate friend, whose 
fate he deplores in the most pathetic terms. ** No 
event,” says he, which took place during the jour- 
ney, ever threw the smallest gloom over my mind, 
till 1 laid Mr Anderson in the grave. 1 tlien felt * 
myself as if left a second time lonely and friendless 
among the wilds of Africa.” He hail now with him 
only Lieutenant Martyn, and three soldiem, of whom 
one was deranged ; yet he writes to Lord Camden : 

** Tbouglt all the Europeans who are with me should 
die, and though I were myself half dead, I would still 
perHevere.”— “ I shall set sail to the east with the fix- 
ed resolution to discover the termination of the Niger, 
or yicrish in the attempt.” Cine circumstance which 
tendefl to confirm him in this enthusiastic determina- 
tion, tvas an opinion winch he bad eagerly imbihivl, 
tliat the Niger was the same river with the Congo, and 
that a few months’ navigation down its stream would 
bring him to the Atlantic. 

Park sailed from Sansanding ; and accounts of his 
progress were long anxiously looked for. It was 
not till 1806, that some unfavourable nimours reach- 
ed the coast by means of the native traders. As 
these gradually imtreased, Governor Maxwell, witli 
a laudable anxiety, began to consider the means of 
inquiring into their tnith ; and he was fortunate 
enough to engage the guide Isaaco, to proceed on 
an expedition of inquiry. It so happened, that Isaa- 
co, near Sansanding, met with a person named Ama- 
di I^touma, whom Park liad taken with him as a 
guide down the Niger. him he received a 

journal containing the particulars of the doatli of Mr 
Park. The correctness of this narrative, as well as 
the fidelity of the guide, have been called in question 
on very plausible grounds. But the great length of 
time W'hich has now elapsed, renders it vain to doubt 
that this illustrious traveller must have perished on Ins 
voyage down the Niger. 

V. \Vc shall now take a view of the questions Of fix' 
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Africa, which yet remain to he soked in regard to the geo- 
WyW graphy of this continent. These may be chiefly 
doubtful classed under the three following heads 1. The 
and d^put- course of the Niger he^nd Tombuctoo, and its temi* 
ed points 111 ,^, 2. The course of tlus river, called by Pto- 
lemy, the Gir. 3. The precise source of the EgjT)- 
phy.^ tian Nile, and its communication, if any, with the 
Niger. 

The course 1* wcording to the information of Mr 

and termi- Park and Major Houghton, rises at Saukari, in the 
nation of high country on the frontier of Manding* llience it 
is ascertained by ocular observation to pursue a course 
of about three hundred miles to Silla. Then, by un- 
doubted infonnation, it flows four hundred miles far- 
ther to Houssa. Positive testimony here deserts us, 
unless at the single point of the ferry in Cassina ; but 
all accounts, both ancient and modem, seem to agree 
in stating that there is a continuous river-course from 
tlience to the eastern extremity of Wangara, hemg 
nine hundred and seventy giMigrapbical miles ; which 
makes an entire coume of sixteen hundred au<l seven- 
ty. (Hmmelly Ulustratiom of Parky chap. vi.). In 
W’angara it forms several lakes, and that country is 
entirely surrounded and intersected by its branches. 
It would appear from Edrisi, as if there were a com- 
munication between these waters mnl the lalce of 
Kauga, undoubtedly the same described to Mr 
Browne under the name of Fittrc. 

There is thus no doubt of n continued stream from 
the source of the Niger in Manding, to tlie eastern 
extremity of Wangara. The next question is as to the 
direction in which it flows. This is established to be 
from west to cast, by ocular observation, as far as 
Silla ; by highly probable evidence as far as Houssa ; 
and Major llennell uiulertaltes to prove that it fol- 
lows the same course as far as Wangaitu He quotes 
the tijstiniony of a Moorish merchant, who liad visit- 
ed Houssa, and told Mr Beaufoy tlmt persons sailed 
thonce to Ghinny (Gana) still witfi the stream. The 
deHcription given by Edrisi, of Wangara, and partly 
also of Ganu, is that of a country environed, inter- 
serted, and, during the rainy season, inundated by the 
waters of the Ni^^cr. Those waters, therefore, spread 
over tins extensive surface, and partly formed into 
lakes, may, he conceives, bo entirely evaporated. It 
is possible, however, that a jiart may flow still farther 
eastward, and he lost in the lake of Eitirt;. (JUustra- 
iiojisi of iJornmaHy chap. 3. 

'riiis opinion, at one time generally received, lias 
flfilrMax-of late been strongly controverted, and other coiijec- 
wellanil tures of a very opposite nature brought forward. 
One, which seems veiy prevalent in Africa, is, that 
the Niger flows eastwaid, till it joins the Egyptian 
Nile, with which it forms one and tlio same river. 
Wo shall reserve till we treat of the Nile itself, the 
reasons which seem to throw just discredit upon this 
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opinion. But another hypothesis) which has just at- Africa, 
tracted attention, is that so zealously adopted 
by Mr Fark,--lhe hypothesis that it joins the Congo, 
or Zaire. This opinion certainly deserves coiwidera- 
tion, both from the {^at name by w'bich it i» sup- 
polled, and from the influence it may have upon fu- 
ture enterprises of iliscovery. We may premise, that 
Mr Park’s opinion was not <lerived from any facts ob- 
served by himself, hut was adopted from u Mr Max- 
well, an African trader, wdio had examined the ('ongo, 
and made a chart of its lower extremity *, 

The first ground on which the Congo is identified 
with tho Niger is its magnitude, which seems indeed to 
bo stupendous. It is stated to be ten miles broad near 
its mouth, and the flood w'hicb it discharges into th(} 
sea to freshen tlie w^atera for upw'ards of thirty miles. 

These facts, which had been nearly forgotten in Eu- 
rope, w^ere well known and repeated, even with exag- 
geration, by the Portuguese, during their era of disco- 
very. Lopez and Merolla describe it as almost thirty 
miles broad at its entrance, and aS freshening the wa- 
ters to tho distance sometimes of eighty miles. fAst* 
ley 's Colkctmiy 111. 236.) It is farther stated by Mr 
Maxwell, that^ it swells considerably, some time after 
tho Niger is in flood, and before any rains have fallen 
to the south of the equator. Hence, he infers, that 
its sources lie far to the north; and this, combined 
with its extraordinary magnitude, and the mystery 
which involves the termination of tlie Niger, is con- 
ceived to establish a strong probability, that the tw^o 
rivers are one and the same. 

To this hypothesis it is objected by the able editor ObjociiDi-s 
of Park's last Journal, that we should thus assign to»» this ily. 
the Niger a course of upwards of 4000 miles; 
highly improhahle length, and which w^ould make it 
by much the largest river in the known world. But 
this argument docs not appear to us decisive, since h 
great river, once formed, must continue to flow till it 
finds a receptachv M'e attach much more impor- 
tance to the next observation, — that the Niger could 
not reach the Congo but by crossing that great cen- 
tral chain of mountains, which, according to various 
concun'cnt testimonies, extends ai^ross the whole 
broadth of Africa f . It cannot be denied indeed, that 
so powerful an agent might effect a breach oven in 
the most formidable mountain wall. Both tho Indus 
and tho Ganges cross the limitary chains of Indostan 
in their way to tlie ocean. But the important consi- 
deration appears to us to be, that so great a chain its 
that which crosscjs Africa is always found to rest on 
a very elevated base. Tho Indian rivers have their 
rise and early cottrse along the hiyhest table-land of 
Asia, which leaves only the mountain barrier to pene- 
trate. It seems inconceivable, how tho Niger, alter 
descmlwy for more than a thousand miles along the 
level plain of Nigritia, should ever reach the elevated 


* For a full account of this hypothesis, and the observations and reasonings by which it is supported, see 
QmrUrly Revkwy Vol. XTII. p. 120-51. 

t The observations of Mr Park, corroborated by the succession of rivers from the south falling into the 
Joliba and DibbiC) extend it from Sierra Leone to nearly opposite Tombuctoo. Thence the evidence col- 
lected by the Association, (1790, ch. 8.) carry it west as far as Cassina. Holemy, I.eo, and Edrisi, unite 
in describing Wangara as barred on the south by very lofty mountains. W'c are thus led to that portion, 
the most elevated of all, winch gives rise to tlm Nile, and extends tlirough Abyssinia to the Arabian Gulf. 
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plateau on which such u chain must rest. Wo may 
* likewise observe, that there is a total absence of all 
testimony, even the faintest nimoUr, in favour of this 
hypothesiH* Yet both Ptolemy and the Arabians were 
well acquainted with the rivers of Wangara ; and tlie 
extensive Joiowledge possessed by the former renders 
his silence, of itself, nearly decisive as to this ques- 
tion. 

Let us now consider, whether this hypothesis is 
calculated, or is necessary, to account for the flood- 
ing of the Congo. It supposes, that the autumnal 
swell of this river is produced, like tliat of the Nile, 
by the rains of the northern tropic* Congo, too, be- 
ing about the same distance wieii Egypt the re- 
gion of these rains, (which are Imunded on one side 
by the equator, on the other bv the tropic), it follows^ 
that th(5 Niger, in Congo, ougm to exhiliit very near- 
ly the same phenomena as the Kile in Egypt. The 
magnitude or the rise, and its ^riod, oiiglit to he as 
nearly as possililo the same. The average rise of the 
Nile is stated at thirty feet, which is also that of tlie 
(ianges ; the Senegal, and, we believe, of all the great 
rivers fed by the mins of the northern tropic. The 
Niger-Congo, which has three-fourths of its immense 
coui-se through the region of tliese mins, ought un- 
qiiestionahly to cxj)cricn(’c an equal rise- Wo leora, 
on the conti'ary, from Mr Maxwell himself, that it 
never exceeds nine feet, not a third of that which 
takes place in the other streams. It thus produces 
no remarkable effect on the aspect of the river, 
which, in September, when at the lowest, exhibits 
all the appearaaces of full flood. There seems no 
conceivable reason, why the same cause acting in 
circumstances so nearly similar, should produce an 
€^ffect so greatly different. 

Let us now consider the period. Tlic tropical 
rains commence early in June. On the 17th the Nile 
begins to rise, and by the beginning of August all 
Egypt is laid under water. The Niffor-Coiigo, in- 
deed, w'ould double the length of the Nile; and, 
ilioiigh both its portions are much more rapid, we 
arc willing to allow it double the period. The cur- 
rent of the Congo exceeds six miles an hour, — the 
usual rate, we believe, of Jiood ewrrew^. This would 
carry the rise, from its source to its emljoucltarVf in 
Homewhat less than a month. The fact, however, is, 
according to Mr Maxwell’s statement, timt not the 
slightest riscfitakes place till the end of September, 
nearly four months after the northern rains liave set 
in, at a period when these rains have entirely ceased, 
iukI when the. Nile, after three months of iiiundatioii, 
lias begun to retire. Tlie discrepancy, therefore, is 
as complete with regard to tlie period as to the mag- 
nitude ; and Urn Congo, instead of exhibiting, as has 
been imagined, phenomena which imply a connection 
witli the Niger, presents none that do not run direct- 
ly c^mnter to snen a supposition. 

Having thus proved that the floods of the Congo 
bear no correspondenoa to those of any river passing 
through tlie northern tropic, it can scarcely be re- 
quired, that, with such imperfect means, we should 
attempt to investigate their Eei;J causos. Were we 
called upon to form a conjecture, we should, with 
great diffidence, state the fellowing : The perennial 
fulness of the Congo may easily be account^ for by 


supposing it to be fed from the region of p^ctual A fries, 
ram immediately under the line. In fact, its direction 
from the E. N. E. would leail our views to this very 
quarter, and particularly to the southern side of that 
mighty chain, which poiqra down the Abiod, the Mis- 
sclad, and other great streams of Nonhern Africa. 

This would give also a very long course to account 
for its magnitude. The floods and tornadoes, which, 
in the region above mentioned, urn never wholly in- 
temdhied, experience an increase of violence, as the 
sun passes the equinox, which seems sufficient to ac- 
count for tlie slight swells wliicb, in March and Siip- 
temher, take place upon the Congo* ’j’beir period 
and magnitude do not seem to indicate the action 
even of the south tropical rains. The Portuguese, 
indeed, describe the main branch of tlie Congo as 
flowing from the south ; hut probably upon very im- 
peifect information; perhaps solely from their erro- 
neous ideas relative to the position of the Demhea, 
its imagined source. D’AnvUle, in bis map prefixed 
to Labats Ethiupie OccUkntaley observes, that the 
course of all the rivcm which combine in forming the 
C^ngo or Zaire, is extremely uncertain. 

Upon the whole, then, when we consider that this 
hypothesis rests upon no evidence wdiatever, but is 
c.ontradicted by the statements of well-informed wri- 
ters ; that it is inconsistent with the probable struc- 
ture of the African continent, and completely so with 
the actual phenomena of the Congo, as reported by 
the author of tlie hypothesis himself ; we cannot see 
any gi'ound on whicn it can be retained, even as a 
plausible conjecture, in geographical science. 

Another hypothesis, nearly similar, is advanced by M. Uriiii 
M* ileicJiard, an eminent German geographer, whoarti 
makes the Niger to fall into the sea, through a num- 
her of estuai ies, not yet explored, in tho gulf of Benin, 

But this, though a more plausible notion, is wholly 
destitute of any positiv'e eviilence in its favour ; it is 
equally liable witn the formic hypotliesis to the objec- 
tions arising from the dii'ection of the great central 
chain of mountains ; and besides, the supposition that 
the estuaries in question form branches of one great 
river, is purely conjectural. 

Beverting then to Major Bennell’s hypothesis : He 
supposea, that the Niger, after a long easterly course 
from Tombiictoo, loses itself among tlie lakes of 
Wangara. To this account of its termination it han 
been strongly objected, that there is no receptacle or 
lake in Wangara, sufficient for the mass of wa- 
ters which must thus be supposed to flow into it. But 
thvX la^es do exist in that country, is made certain 
by the ac^'ounts of the Arabian writers ; and as none 
of these writers, whatever M. Keichard may ima- 
gine, give any precise statements as to their magni- 
tude, there is thus room to suppose, that some of 
thorn may be large enough to receive the waters of 
this mighty river. Were we therefore obliged to make 
a choice among these hypotheses, we shoulil undoubt- 
edly prefer Major Bennell’s, as, on the whole, the 
most probable. Our researches, however, have led 
us to form a hypothesis of our own ; and we shall now 
proceed to explain it, in the hope of at least being 
able to bring into view some curious facts which seem 
to have been overlooked in the discussion of tliis in- 
teresting question. 
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Africa, Briefly, then, oiir idea fe tbia-^'niat tlie great river- 
course whi(‘1i strotchcij across Africa consists in foc^t of 
NVw Hjr. tufo rmrUf to botli of which the name of Niffer has 
poiJicsis rc. Ijpp^ of these flows eaifhvard by Sego 

Tomhuctoo, theotlierttvfowrf through Wangara 
tioH of the ®"d Cassina ; and limt these two rivers, at some inter- 
Nigci-. mediate point, not far from the modern position of 
Iloussa, unite in a common receptacle. 

The flmt qucHtion, then, relates to the course Clfithat 
portion of the Niger which passes through Cassma, a 
country wliose limits include the kingdom so celebra- 
ted hy the Araliitms, under the appellation of Gana. 
The flourishing states which the Arabs had founded 
in these regions, and the extensive trade which they 
carried on, giive them copious means of information. 
Now, these ivritcrs decidedly and repeatedly slate, 
conformably to our hyymtheais, that the great river 
flowing through this part of Africa, and which they 
call “the jVi/e (if the Nvgrmi' runs wentuiard^. Ma- 
jor llennell indeed supposes, that this idea may have 
linen formed hy unduly extending some rivers to the 
west of Nubia. But we have already shea^n, that 
Nubia was very imperfcctly, and the countries to the 
west of it scarcely nt all, known to the Arabians. 
Gnna, the metropolis of their empire, the emporium of 
their commerce, itself situated on tlie Niger, W'as 
doubtless the central point w'bence their informafion 
rospectiiig that river would he derived. Ahulfeda 
uniformly calls it tlie Nik of Gam, It appears, there- 
fore, very improbublo that they should not have been 
aware how the fact stood at Gana ; and wa cannot 
see that it ought to discredit their authority, though 
tliey should make it flow in the same direction, through 
countries not Mahometan, oud thus lying beyond their 
sphere of observation. 

'File only inodem testimony of an eye-witness, to 
the course of the Niger through Cassina, is that of tlie 
Slnueef Imhamrned, from whose information chiefly 
Ml Beaiifoy compiled his account of Bornou and 
Somhui, pubUshed in the Ptaccedbigs (f tlte Ajrkan 
AmKiatiun^ 1700. From the circumstances there 
mentioned, as well as from the coincidence of his 
KiatemeiitH with the rno^t authentic of those n^eolved 
from iither quartifrs, lliorii seems every rejison to 
consider liis authority as respectable f. As this per- 
f! 0 T» tnividled in the countries smith of the Niger, he 
must Imve passed it at len^t twice, in going and return- 


ing ; and the prodigious rapidity which ho aKcrihes to Afria. 
the current, would render a mistake as to its diivct ion ' 
impossible. His report is decided, that its ( um\se is 
fi om cast to west, 

Niebhur, while in Egypt, collected some valuable 
information from the mouth of a native African, whit-ii 
he published in the German Museum ; hut as timt 
work docs not seom to have reached this comiti y, wo 
know it only by the extracts of llartinaim. It Rjijicars, 
however, that he is refen* * * § ed to only for the eastern part 
of the Niger, and that he states, as beyond all doubt, 
the nmtern course of that river. 

To this weight of ocidar and historical testimony, 
nothing stands opposed, excejit the hearsay, some- 
what vaguo, of a Moorish merchant, who had not tra- 
velled beyond Houssa;!;. Niger probably flows 
east for some distance after passing that city; a cir- 
cumstance which might easily give rise to the report 
which the merchant received. 

In support, however, of liis opinion, that the Niger 
flows eastumrd through Cussim to the. lakes of Wau~ 
ffarOj Major Rennell urges an argurnout which cer- 
tainly calls for consideration. If this river of Cassina 
flows tvesboardi there must be a common receptacle 
between that place and Tomhuctoo ; and “ we have 
not,” says he, “ heard of any such.” (Illustrations of 
Parky chap. 2.) It may flrst be observed, that the 
tract is so completely unknoum, that a receptacle 
might very well he supposed to exist there without 
any report of it being received. But we are moreover 
convinced, that, by diligently comparing aiicient and 
modem accounts, we shall arrive at almost complete 
evidence of the existence, in this quarter, of a great 
lake, or inland sea, sufficient to form such a recepta- 
cle. The subject being curious, both iii itself, and an 
connected with the question of the Niger, oui* read- 
ers may not bo displeased to see these testimonies col- 
lected. 

It seems to be now a geneiul opinion among the 
best iiifonncd geographers of the prcHent day, that the 
sea 4if the Arabians, into w^hicb they describe the 
Nile of the Negroes to fall, must have been a great 
lake, (Hartmamif 30, Pinkertmt II. 773.) la fact, 
the Arabic terra rendered seuy signifies merely great 
water. It may therefore have been used in the lat- 
ter signification f , and was certainly so understood 
by one Arabian uiiter, ( SeheaMditiy NotueSy II. 


* Edri'^i, and Aboulfcda, jmsim, SebeabedUin in Notices^ Vul. II. 166. 

f A very recent confirmation has been aflbrded in the concurrence of Jiis description of Asliantei?, or As- 
scntc. with that contained in the valuable work of Mr Meredith. 

I This persoiFs testimony would fall entirely, if it should prove true, that there is no such city as Houssa. 
(See Uetmell on Hornernaim, 185.) Wo must confess, however, our own opinion to be in favour of its exis- 
tence, which seems supported by ocular testimony, while it is denied only by persons at a distance. But when- 
ever Houssa is mentioned in this discussion, the sik fixed by Major Uennell is meant, wlietber there ben city 
upon it or not. 

§ To conceal nothing, we incline to tuapoct that tliis was not the case with Edrisi, but that, finding a 
great expanse of water at the extremity of Afi'icau knowledge, he concluded it to be the ocean, lie says, 
the Niger flows to the oxlreinity of the west, p. 12. See also Dr Vincents map. Uhl, a point situated on 
the opposite coast, might then bo mistaken for an island. This will agree with Ibn-al-Vardi, a subseqqent 
writer, who makes it a great city on the shore of the sea (or lake). It is ceriuiii that Effiisi gi^^>s hud 
and caravan routes from Uiil to the principal cities of Africa. But, as he was not a person of very gieat 
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Africa^ 156.) Hiere liflfl not hitlicrtOi bowevery boon any now advert to the modem authorities. Down to the Africa. 
* attempt made to fix the position of tins lake, acconl- period of the African Association, report is silent, ' 
ing to the materials famished by the Arabians, al- which cannot at all be wondered at, as no traveller ever 
though their information seems sufficiently clear and approached that part of Africa ; and it was only learn, 
precise. As Edrisi has given the routes from Ulil to ed by imperfect rumoui!^ that Tombuetoo was still in 
several of the great cities of Africa, this will furnish existence. It is remwkahle, however, that, in the old 
the means of an approximation to its site. The route maps by Purchas and Dapper, /followed in this respect 
from Gana westward is given as follows To Be- by Sanson, and by Delisle \n his earlier maps) there is 
lissa, twelve days’ journey ; to Twjrnr and Sala, twelve; uni||nnly laid down, at the very point we have traced, 
to Ulil, sixteen ; in all, forty. Ulil is also said to be an immense lake, under the appellation of the Lake of 
at the distance of a day’s sail (or 100 miles *) from Guarda. Upon what authority this lake is so placed, 
the mouth of the Nile, ( Edrisiy 29-^5.) The forty has completely eluded our research. It certainly was 
days from Gana, extended in a direct line, would reach not that of the Arabians, whose sm was then uinver- 
to the vicinity of Tombuetoo, but would fall short of sally understood to be the ocean* It therefore must 
the eastern point of the lake Dibbie, much more of a have been originally laid down by the Portuguese, and 
♦lay’s sail beyond it. But a Awiety of details given by it seems improbable that they should have done so with- 
the Arabian writers fix the position much farther to out some kind of authority. 

the east, and even somewhat short of the reported In consequence of the active spirit of discovery 
site of Houssa. Ulil is said to be the capital of Magh- which has been roused by the Association, more dis- 
raia, or Mekseara, an extensive tract of desert, south of tinct notices have begun to be received. Ben All, 

the Niger, immediately bordering on Landara, and from whose information, partly, the report 1790 was 

even on Ganaf. Scheabeddin states the Niger to drawn up, heard it stated at Tombuetoo, that the 

flow not to the ocean, but to tlie extremity of the in- Niger terminated in “ a lake in the desert which is 
liabitod part of Djenaws ((rana.) At this point, ac« elsewhere expressed by saying that it was “ lost in 
corditigly, Major Bonnell, in hts map 1790, has laid the sands to the south of Tombuetoo.” (Eeport 1790, 
down a dissert of fen journeys or more, on the autho- p. 222, and 1798, p. 143.) Major Itenneil emiea- 
rity of Imhammod. Ulil, however, is still more pro- voura, consistently with his hypothesis as to the tenni- 
ciMoly fixed by the assiped distance (EdrisU 40.) fiom nation of the Niger, to ai)ply this to Wangara ; but no 
Audfigost (Agades) of mie Tnoivthy which, in the most country on earth hears so little analogy to sand 
♦lirect line, would not reacdi beyond Iloussa, and or desert ; and ii is far too distant to make the term 

supposing a probable deflection to the south, would ♦* south of Tombuetoo” at all applicable, nio rr- 

fidl several days short of it. There remains, indeed, port, on the controT}^, agrees exactly with the Arabian 
the difficulty of tlie forty days from Gana, which, as notices. 

already observed, would, in a direct line, reach con- Mr Jackson expressly states, that fifteen joui- 
sideral)ly faither west. But routes along rivers axe ncys to the €iut of Tombuetoo, (that is, three or four 
naturally winding; and the present being apparently beyond Houssa) thera is an immense lake called the 
a land route, must, in that (^o, have made a consider- Bahar Soudan, or Sea of Soudan.” In doscrihiug 
able circuit round the shores of the lake. Agades being the boundaiies of Tombuetoo, he again mentions it 
an ascertained position tlie distance from it appears as <<a lake formed by the waters of the Nile Abeede, 
to be decisive. of which the opposite shore is not visible.” He men- 

I'roin these collected statements, we may consider tions a number of particiilai's respecting it ; describes 
it as the cleai' and united testimony of the Arabian it as inhabited by a particular of people, to 
writers, that, in an l•Yten8ive tract of desert, itnme- be presently noticed, who navigate it with large 
<lia1.ely to the east of the modern position of Houssa, decked vessels j], containing from 100 to 150 men, 
there exists a great lake, or inland sea, which re- which have sometimes made their appearance at Tom- 
ceives the eastern branch of the Niger §, We shall buctoo. 


I'i^fiection, we suspect tiiat, upon receiving these routes from the merchants, be migiit insert them, without em- 
barrassing himself as Ui their consistency with his ideas of the situation of Ulil. 

* So understood by Dllerbelot, Bildi&t/teque OrierUah, art. Ulil. See also Ilartnumny Introd. 119. 

f 28, 36. Id, Jlm-al-VanH, NotuieSy lh 

J See the data on which Major Iteimcll fixes it, AJric, Assoc, 1790, p. 119, 120. 

j 'riw saU-pila of Ujil have been a suhjert of perplexity to modern geographera, as Nigritia has always 
been dependent for that article upon the interior of the iksert. Corniiiicring that the knowledge of tlie Arabians 
expired hen*, it appears to us a very <*»i«y supposition, that Ulil, a great commercial city, (as it is described by 
Jlm-al-Vavdi) might, in consequencr* of becoming a mart for tin* salt of the desert, be supposed to produce it. 
Cadamosto, in fact, describes a great salt trade uimn this very line, from Tegazxa, by lombuctoo, towards 
Melli. Jiomusio, I, 100. He adds, that the, exenange was conducted on the bonk of a great water, which 
might have been supfiosed the sea, hft<l it been salt ; that largo boats came from certain islands^ 8#c, The pe- 
riod of tliirty days travelling from Tombuetoo is too gi*ent; but when we consider tliat the salt was carried on 
inon’H shoulders under a burning sun, they may well be supposed not to exceed half the rate of camel, travelling* 
There seems, therefore, on the whole, a great coincidence with Edrisi. 

il rhe harcJu ymndi of Cadamosto ? We find no mention of any other kind of vessels tlum canoes on any 
other part of tlic Niger, 
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AfricA. Mr Park, during His first jouniey, recmvad iii» ac- 
counts of aity lake beyond the Dibble. But duriu^ 
his last residence of two luonUiK at SanHaiiding, he 
obtained the following information : One month s 
t.ravel south of Buedoo, throfMgh the htMjtUim o^ Gotto^ 
will bring the traveller to the country of the Cbristiaiis, 
who have their houses on the baidts of the Ba Sm. 
Fema'; this water they describe as incotnp(irahi^ 
hrger than the Dibbie, and tliat it flows soinedmes 
one way, and sometimes anoUier.” (p. 168.) Tlfl ex.- 
pR*ssion soiitJi of Bacdoo" must either be a mistake, 
or uudersUxul in a very qualified 8P4ise, as the king- 
dom of (TOito extends eautw^ard along the course of 
the Nigt^r. Now, from Sansanding to Silla, two days ; 
U* Tonihiietoo, foiirleeii ; to the sea of Soudan, ac- 
(Xtrding to Jackson, fifteen ; in all thirly-oiie : thus, 
we have Park's month ; and tlie two statements coin- 
cide surprisingly. 

Our readers are probably startled by the expression, 
" country of the Clhrisiiaiis.” Juclison, however, 
makes a similar report, lie says, On its eastern 
bank (of tlie sea of Soudan) begins the tenitfny of 
white people, iKmoininated by tho Arabs (N’sarrath) 
I’liristians, or followers of Jesus of Nazareth.*' lie 
adds some peculiuiities of their dress ami custoins. 
and observes, that they are neither Arabs, Moors, 
Negroes, Shelluhs, nor Berebbers. OonBidemhle light 
is thrown upon this subject by Homemann, who, it 
appears, had hcoi'd much of a white and Christian 
itation as being in the vicinity of Soudan and Tom- 
huctou. He ridicules the idea of their being actually 
('hristian ; and states, that though the word jyasarr 
iuia properly diat signification, yet the Arabs faniiiiarly 
give it to ail who ax'e not Malionietans. The nation 
in question he describes to be a branch of the Tua- 
ih'k, called Tagamo, who are white, (this term is 
ItrolYubly cotn[Hirativ«,) and Pagans, (p. 110 — 19.) 
Upon f ionicinann s Major Kennell has placed 
tin* J'agunia Tinirick near the very point wliere Jack- 
son places his sea of Soudan. It is thus clear that 
there is, in this very quarter, a mitiou known in A- 
frica by the term usually appropiiuted to Christians, 
wiiicb removes every fabulous appearattce fr^mi 
MtuUmients of .Jackson and PtirJv, and establishes a 
striking coincidence between them *, 

Neither of these traveUers mention any particular 
cye-witnesRes ; hut their language implies that they 
InuJ met with such, and both alluik; to the existence 
of this iuhiiid sea, as a fact of complete certainty and 
notoriety. So gran<l and olwious a natural feature, 
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which required only eyes to sec it, scotns to leave no Afiie.i. 
room for mistake. Neither Park nor Jackson hud the 
least idea of any coincidence betwoen tlieir respnetive 
statements, and still Jess with the Amhian awiUtm ; sii 
that we have tluib three independent testimonies from 
opposite quarters, meeting exa<;tly in the sanje poini. 

Nor does there, so for as we know, I'xist any evidence 
at all respectable to the contrary. 

Applying then tlie existence of this lake to die 
uestion of the coursfj of the Niger, we may obwerve, 
iat every one wJm descrihos it. Meeuis to labour for 
words to express its magnitude ; which is fartlicr ma- 
nifested by its having been rejMiatedly misttiken tor 
the ocean. If the sail of a hundred miles to Dlil, be 
supposed to give the bi'eadth, this will equal it to the 
Caspian ; even half that space will place it on n level 
witli the Aial. Tb(>se seas, tbougli placod in a com- 
paratively cold cliniat«», where evapomtion must be 
less active, receive, however, some of the greatest 
rivei's of Eui*opc aiul Asia. In the present instance, 
the power of evaporation must be extraordinar)', as 
every acc.ouut represents the heat to he iritokii’ahh*, 
even to those wlio are accustomed to the Imrniiig 
sands of the Sahara, f Afric. Asftoc. 1799, p. V^l. f.Vf.. 
dunwatffy as almve.l There seems, therefore, suffi- 
cient provision made for disposing, by evaporation, of 
the two great rivers, which, under the common nain(‘ 
of Niger, seem to disdiai’ge themselves into this re- 
ceptacle f. 

2. The river, to which Ptolemy has given the nanie j'lu O.idr i 
of Gir, has not attracted the same atUmtion amongot jiu' o.i 
modern geographers, as among the ancient. Mr Pin* Ptoluwj 
kerton 8upi>os<‘s it to be the Bahr Kulla of Browne, or 
the river, which, flowing from the westunni, meets 
the Niger, and is lost in ifie same receptacle. On 
examining, however, the map, and desaiptions of 
Ptolemy, we dt) not find that he considers tliese rivers 
as fonnuig one iiiK* of stream, or even as coniniuni- 
cating togfither ; but as quite distinct, both in their 
source and termination. This circumstance, joined to 
their relative position, appears to leaver no room for 
hesitation in adopting the opinion of D^^.ville and 
Rounell, who identify the (iii* witlj the river of Bor- 
iiou. To this, w'C apprehend, must now be addiMl tin 
Misselad, which, from its relative course, must cer- 
tainly winmunicate with the other. IMr Beaufoy s in- 
formants. indeed, clearly i<leiitify them, by staring the 
river of Bornou to rise from the same Houreo, /. c. vi- 
cinity J with the Egyptian Nile. Major Kennel! 
seems to suppose that they run in diflereiit direc- 


* Mr Barnes, formerly quoted, states, that the Niger discharges itself into a largev lake ; that he has hofirtl 
from the blatjk trachira, that there are white inhabitants upon the borders of tliis lake ; and has !>eeii told by 
people who liavts stMjn them, that they dress in tlai style of Barbary Moors^ and wear turbatiw, (wdiich agrees 
with Jackson, p. !i6ti.) hut do ncH speak Arabic. Be/jortr^' Carnmittce of Cmnoily I'/HH. 

f W'e have not inditdtxl Ptolemy aiming our aullioritieH, for reasons alreaily stated ; hut it may b*i exjiecl- 
ed that wo should prove that he odvaneeH nothing iuc.oiisistont with the above hypothesis. Wo observe, that 
the Lake of Lybia, which D’Anville and RemieH make the termination of the Niger, is not placed by Pnde- 
my itpofi the Niger at ah, hut upon one of its <lerivaiion8 or adjuncts* IV. 6. Me gives nothing, therafore, 
wJik'h CMi he a termifiation. except rite lake of Nigritia, to reach which it must flow westward. If this lake 
he suppfised to he tlie sea of Soudan, then rije noitheru <lerivation, on which is placeil 'iuccitba (Tombuctoo?) 
will be the Nigti* known to Euwipeaiis. We repeat, liial we lay very little stress u]*on this intt^rprotatiou ; hut 
if any thing can he made of Ptolemy, it seems te he this, 

:] (lenerally speaking, all rivers which arise in the same chain of mountains, are considered, in Africa, as 
having one HOtiire. 

VOJ.. I. PART I. 
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Africtt. lions, anil mepl in tin* iako of Httri:'. lint tlio iii- 

formants, both of Mr Iloaufoy ami Dr Sootzon, 
Ktatft distinctly ikat tho river of Jlomon lluMml ftom 
south tjo north ; to wliicJi the former added, tlnit it 
was k»st in the Hands of the desert of liiliim. We 
)mve here tlie testimony of threi* resjjoctahle eye- 
witnessf's, to ivhich nothing' Ntands opja^sed. 'l')io 
lake I'ittre, besides, l>einj^ in its perinanent slate 
only sixty or seventy miles in fireuinrerencis [llornr- 
mann)y is ill Htted to he the receptHcle of two siidi 
rivers, ('onsidering then the whole aw one, it will 
form a ronrse from S. J'i. to N. W. of not. much loss 
than a thrmNand miles in direc.l distanee. No por- 
tion of this mip;hty strisam has over l)oen explored 
hy any ICuropean ; yet its <‘ourse, ami above all its 
terndnatioft, must he an ohji'cl of groat goograplii- 
oal curiosity. All tliut seems now asooitainod, is, 
that, after traversing tin* empire of Ihnriou, it on- 
tors tlie vast desoil of llilma, out of which it never 
issues. 

j’lu- So'irce 3. With regard to the question, wheJior the Niger 
of tin* tlie Nile form a junction, Mr lloniemann inen- 

'‘1**1 lions, that all the persons with wliom lie conversed, 
I|ii/n that tin* it', or flowed );y Dai foor into 

the Nile, nr liahr-ol- Aliiad, and was, in I'nct, the same 
river : “ ho could not find a single pechon who said to 
the contrary.” (p* II ^>-17.) Mr .lacKson says still 
more pointr*dly : “ In fin; interior of Africa there is 
hut one opinion as to the Nile of Kgypt and the Nile 
of 'roinbiictoo, and that opinion is, that they are oiiu 
and the same river.” He adds, “ 'J'he Africans ex- 
press their astonishment whenever (lie l'.ur(»peans dis- 
pute the connection of these two rivers.” (p. :2()4-.) 
Notwithstanding such positive assurances, it seems in- 
ciiiitrovertihly proved by Major llennell, that tins opi- 
nion in question is totally erroneous. Ilermlotiw, in- 
deed, mentions it, hut l^tolcmy, wdiose inforifiation 
was greatly siqierior, clearly fixes tliu source of the 
Nile among the Mountains of the Moon, in a direc- 
tion nearly south from ICgypt. The same information 
was received hy Mr Browne, iluring his residence 
in Darfoor, at a few hundred miles from these sources. 
He learned also, that all the. rivers, for a great dis- 
tance southwards, flow'ed, not east Uward.s the Nile, 
hut (piite in the opposite direction. What is still 
more im|K)rtant, — his route intei’seeted the only line 
hy which there was any likelihood of the Niger join- 
ing its waters to those of the Nile. A very little way 
sinitli, the country h(*gins to vise into the great chain 
of the Jihhel-el-Kumri, forming a complete iiarrier to 
tlie passage of a river, vvliich niuMt previoysly have <le- 
scended to the low<'.si levi-1 of the plain of Soudan. 

But, although tin's point may be considered us set- 
tled, it remains .sidl an interesting question, wlielli<rr 
the two rivers may not communicate, by some inier- 
mediate chunael, so as to form u continued navigation 
from 'roTiihiietoo to Cairo. Mr Jackson positivi^ly hs- 
si'i’ts, lhat he knew a credible witness, who lma.sied 
of having actually performed this voyage. It is pro- 
liable, that both the Misselail and the Kulla rise very 
near to the Nile, and uftenvards c^tminunicate with 
the Niger; and it is possible, lliiit at some point, par- 
ticularly during the wet season, -m union may take 
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lace. It is possible also, and perhaps more proba- Afn'w. 
le, that the two streams, like the Senegal and the 
Niger, may be considered as one, merely from ap- 
prmiching very near to each other. More precise 
tOHtiiiiony is necessary^ in order to determine the 
question. 

In taking leave of these disputed points of African 
geograpliy, we may observe, that the tract whicli ex- 
tends southwards from tlie Mountains of the Moon, 
to the vicinity of -the Capo of Good Hope, forms the 
greatest mass of te/ra Invoguita^ which now’ exists on 
the surface of the globe. Reckoning from the southern 
frontier of Darfoor anil Abyssinia, we find an extent 
of nearly forty degrees, or two thonsaiid four hundred 
miles in l**nglh, ami nearly half lhat average breadth, 
wliid) not only has not been visited by any Ejiro[nnm, 
but concerning which no detailed or autlientic parti- 
culars have ever been received. Vt*t there is no wm- 
fion to suppose, that it is either very tliiiily iiiliahited. 
or hy people in the lowest stage of civilization. On 
ihe. conrniry, most, of the limitary districts rank with 
the mosi civilized and populous portions of tlil.s coij- 
tineiit. On the west an* the kingdoms of Loango. 

and Angola; on the east are Monornotapa. 
Zangnehcr, and the Somiiuli»*s. Even the heights of 
the Jihbel-ei-Kumri are found, when crosserl hy tlio 
Ashantee earavan, to abound in cattle, provisions, 
and pi'ople. 'J'he imniediati* vicinity of the Cape is 
hamm and savage; hut. in pioportion ns we ad-- 
vance northward, an improvement taki's plan*. I'Jic* 
tribes of Hosbir.inas recently vj.sited, ami still more 
those lying more reinott*, bold a high rank among 
the nations of Africa. Donhiless, there are deserts 
hero also, and pailicniarly a tery extimsive one. reach- 
ing north from tlie Orange river. But there iqipeara 
no probability lhat they should hear any (iroportion to 
those which exist on the northern side of the conti- 
nent. 

VI. We. shall conclude this article, wdth some mis- 
eellaneous delail.s regardirig tlie present static and fu- n< oi>5 Par 
lure prospect.- of this quarter of the globe. 'J'liere is ticular*. 
(pircely any question involved in greater uneertalrity, 
than the extent of its Piy^mhiion, The f(‘w estimates Vopuia- 
which have been attempted are foumleil chiefly on tioti, 
randum ronjf*f.tur»‘, niid exliihit an extraordinary diw- 
crepancy of results. M. Ciolb(*ny, wdio si*ems 
li«v<* particulaily attended to this auhject, hesitates 
not to raiTV tiie amount to one hundred arnl sixty 
millions. ( Voiftujr. m AfrUnuu) Mr Beanfoy seems 
to have entertained nearly tlie same idea, an lie esti- 
mates the interior af a hundred mi]li<ms. (African 
AsmH', 1,7110.) Mr Riiikeiton, on tho other hand, 
does not conceive lhat it can exceed thirty, perha[Mi 
not twenty millions. IM. Malle-Biiiri names seventy 
millions at tlio utmost conceivable limit. (Precis dc 
hi (u’ot/raphicy IJ. 500.) 

'Fhe only principle on which any thing like an 
ap})coximation can bo founded seems to he this, — 
that the state of industry and civilization through- 
out cultivated Africa i.s so nearly the same, that 
the ratio of the asceriaineii ' density of any one por- 
tion may he extended to the whole, Golherry has 


.1/ Assoc, 1790. ; Matle-BruU) AnmtlcSy XIX. 108. 
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Africa, formed a calculation, apparently pretty oorrect. by 
which he makes the square surface of Africa to 
amount to one milliou six liundred tliousami square 
leagues, of twenty-live to a dej^ree, which is e<jual to 
upW'ards of nine rnillioiw of stpiarc }fO(>griiphictd inibw, 
'J'lmse, at a moderate Kuroptnin rate, wotiJd j:ive a po- 
]mlation of four or live hundred millions, 'I’hen' are 
iminy circumstances, h(nv('ver, which must miiterially 
reducfi the African standard. The most prominent 
is the immense extent of its deserts. 'J'lie Sahara, 
with all its adjuncts, equals perhaps the whole of Kii- 
rope. Its OfmHj even the larj^er ones of h'ex/aii and 
Darfoor, ihon^h they relii've the aspect of sterility, 
do not materially change its general character. 'I'he 
former is culcitlaled to conttiiu otdy seventy-fivt' thou- 
sand sonls, tlu‘ latter two hundred ihonsand ; which 
will not eAceed four or live to the square mile. Kven 
tlie most ii'rtih* regions of Uarbary and Xigritia are 
deeply indented with desert. We cannot, therefore, 
consiiler us exaggerated the OHtimale of Mr I^inkerton, 
that a full tliini of ils oxient is of this description. 
Of the remaining six millions, we think vve may al- 
low a tliird fnr thoho savage tracks, which, being 
devoid of cultivation, do not materially afi'cct the ge- 
neral populonsness of the continent. 'Ihere will then 
remain four millions of wjuarc miles for cultivated 
Africa. 

Mr penny, a trader, who was iiitinmlely atupmint- 
ed with every part of the African coast, being asked 
in the (’omml'.leji of Council (Report oh Aj'riea oud 
the SUiee Trade, 1788) his ideas iqion its populou?,- 
ness, answi'nnl us follows : He thought every one who 
imd visited Africa and America inu.st have becu struck 
with llie {ip])e£irance of nearly an etpial populatioxi on 
the e4»tt«it of (ininon, and in the State of Virginia. Vir- 
ginia contained then eight hundred thouHUid inhahi- 
taiils, upon thirty tliousaud square miles, which is^dj 
to the hqnare mile. 

M. (lolherry is the oidy African traveller who has 
lurnislied any ]»iecis« data uj)on this head. In tlie 
course of his work, he gives the population of a num- 
ber of slates upon the. (Jaiiibia and Senegal, as ascor- 
taineil by the Prencli colonial administration ; and w;£i 
siiall liirow the nisults into the fidlowing table : 


/)if,/rlrh\ 

I W. p. 

Stp Lcayfws, 

hdiah'dants. 

C'ayor, 

II, 10S> 

200(1 

180.000 

Sin, 

JJ. 10‘) 

140 

00,000 

Sal util, 

11. 112 

1500 

300,000 

Uarra. 

11. U)8 

252 

200,00t» 

Uatnbouk, 1. 43‘i 

1000 

00,000 



4802 

800,000 


'I'hia gives U)3 to the square league, or to 
the square mile ; — a result, the coincidence <»f widcli 
with the ultimata of iMr Penny, is somewhat re- 
inarliahle. Prolmhly therefore w o may not err very 
wiiiely in fixing this as the average amount of po- 
pulation tdoiig the coast of Guinea, nor even in 
extending it to the whole of cultivated Africa. If 
some districts fall short of this standard, there are 
others of considerable extent, — as Eg)'pt, Iloiissa, 
J'omhuctoo, Whydah,— which must greatly exceed 


* history and actmil state of the trade in slaves, 
.Sj.ave Tlade in this Supplement. 
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it. Pour millions, tlaui, of square miles, ai tlt(‘ above AfruM. 
rate, would give a population of a liimdred an<l six: 
millions ; which smne addition must be made, 
iboiigh it wouhl he difiicult even to form a guess us to 
its amount, for tin* tnore des«*rt and savage districts, 

'riie dommerve of Africa has always presen li’iK'oi a iiierco. 
stnne peculiar features. The first and most jnomi- 
neut is the imineuwe scale of laiidvoimyaiHe, Africa 
is ]H'rforiite<l by no arniH of the sea; ami her rivers, 
tliougli large, arc imp<*rfeclly navigable, and lio not 
flow in a convenient direction. It is by land » bielly 
that ibe niercbanl must find bis meuiis of excliangi' ; 
and Ills route must lie, not on smooth roods throng h 
smilinir countries, but .over an immeasurable exjjsuise 
(»fl nickless desert, where whirlwinds of sand threaten 
to overw'bebn him at every stt‘p. 'I'o guard against 
ibcisc dangers, as well as to enliven the drcaiy scene, 
meridiantM were naturally led t(p form iliemselves 
into companies, whirb are known under the tq»pell«- 
tion of C'aravans. The camel, an animal wlik’h na- 
ture seems to have, foruuMl expressly for travelling 
tlirongb the desert, is universally employed. Tin* 
rati? of progress is three miles an hour, and Hoklom 
more thaxi hcvcu or eight hours in the day. At each 
<if the ousea, a slay of at least two days is made, for 
the purposes of obtaining fresh supplies of watm 
and provisions. Tim following are some of tbcprin-(’ aravAU 
cipal routes pnrsued by these caravans ; 1. Pnuii horn*-*®* 

Mmirzouk, the capital of I'ezzan. to Cairo ; a kputc 
of about forty day's. The hullitpg places are Siwali, 

Augila, and Temissa. )i. From IVJourzouk to llor- 
nou; a jourm^y of fifty days. Tlu^ track is through 
the deserlH of Uilma and l ibosti ; and the principal 
h}ilt.s are at Temissa, Domboo, and Kaoem. 3. Prom 
Mourzouk t<» Caslma. Thi-^ occupies sixty days, 
through iliutts, Ganait, and Agades. *1-. Prom P’ez 
to Tomhuctoo, a journey of fifty-four liays ; l)iJt as 
sixty-five besides are sp(*nt in rest, tin* wliole niimfper 
of days required is one Iminlred and twenty-nine. The 
Htations ur<* yVkka or '1 atta tlie general rendezvouH ; 

I'eguzza, and Arnwan, or Aroaii. Another route, 
along the sea-coust, leads to tin*, same point by We- 
diiioon, Cape Hojador, and Guaiuta. .'x. and f>. 'I he 
caravans from Seimaar and Darfoor tO'^Egypi. 'rhese, 
do not travel so regularly as the otlwis ; and an in- 
terval of two or three years often elapses. "J'lie ca- 
ravan with which Mr IJi'ow'iie travelled consisted of 
five hundred camels ; but ibo number often reaches 
two thousand, 

M'ith regard to the objects of trade, and particu* SIum"? 
hirly of export, iliesc have presented a remarkable 
siniilurily in all a*fes, and over every part of this 
cuiiiineul. "I'lie. first, and by far the most coiisider- 
ahle has always unhappily been the trade In the liu- 
maii spt'cies, Africa has in all ages bemi ransacked 
for those unfortunate beings, tvlione degradation was 
to be the instrumenl of pleasure or avarice to the 
lords of the other jioriious of the globe. HeKides the 
European part of tliis atrocious traffic, (ere long, it is 
to he hoped, to be fully, and for ever relinquished,) 
there luw long been a similar trade for the siqiply of 
iJarbaiy and some countries of the Eaat *. The vic- 

for European ptiqioHCH, will be given under the liead 
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Africa, fiirm aro <lrawn chiefly iVotn the barbArou^) tiibeR in- 
itabiting the rentral range of mountains, 'riie whole 
number for this supply In eslimated at twenty thou- 
saiui. Pm t of these captives uuilurgo a shameful mu- 
tilation, with tlic view of being ]>lare(l in the seraglios 
of the lOasf. In other respocts, their lot is much mihl- 
er tJion timt of their West Indian hrethren. They are 
used as domestics, are wdl u eated, and often raised to 
posts of distinction. 

(mitt. Next to the human species, the article of exchange 
ivhicii Africa ])roduc<>H most abundantly, is gold. It 
seems proi)ahle tliat its mountains contain mintiH of 
this coveted metal, more ample even than those of the 
new world. Ail the rivers wdiich deRcoiid from the 
.libhel'Cl-hLumri, on both sides, and throughout its 
whole extent, roll down sands of gold. The great re- 
positories are W’angara, the country near the wmrres 
of the Senegal and Niger, and that immediately be- 
hind the (iold (]oast. Its abundance in the disti*icfc.s 
along the Niger is said almost to surpass conception, 
Mr Jackson states, we suspect with exaggc?ralion, 
that at Tombuctoo, it is often excbang*ed for its weight 
in Halt, tobacco, or other valuable roimnnditics, (p. 2<>0.) 
About the lieginning of tiic jucHent century, the value 
f>f that exporteil from the tiold t'east, is said to have 
amounted to between two niid three hundred thousand 
pounds. ^ If Wa/wo/ evi Cohnhation,) VVe ha\e 
not been ubl(j to oljtaiii precise information reap(‘etiiig 
the present, stale of this trade ; for the [irejudices of 
the mercautile system prev(?nt gold from being elasse*! 
with other commodities in the amount of exports ami 
imports. Th(.* slave captains in their examinations 
bel<i»re the C'omniitiee of C’ouncil, (178H), generally 
state, that it was t(»o costly to be an object of trade ; 
tlmt it sffld at L. 4 an ounce, and that they did not 
find it their interest to procure it, unles.s as a medium 
f(tr the purcliase of slaves. They admit, however, 
that tin? Dutch exported it ; and the truth seems 
merely to be, that they found the other trade inotx^ 
profitable. 

Ivory. Next to gold, ivory has always been the great sid>- 
ject of African <xxport. Like gold, it is produced al- 
most solely in the intf?rior, and tbenct? brought down 
to the (‘oast. Where those vast meadows lie which 
feed such herds f»f elejdiiints, has never been ascertain- 
ed ; hut Europe derives from Africa its whole suj>ply of 
this valuable ai'ticie. 

t'um. Gum, particularly Own Smcffal, forms an import- 


ant branch of trade. Tlie aouibom parts of the desert Afriw 
of Sahara contain vast forests of that species of rw/wia^ 
from wliich this substance exudes. In the month of 
December, a dry imd piercing wind bursts the bark, 
and the juice flows out. The neighbouring Moorish 
tribes then leave their habitations, and employ them- 
selves for six weeks in collecting it ; aftei’ which tht?y 
repair to the banks of tlite Senegal, to exchange it for 
European commodities. "J’ho price is first fixed by a 
meeting of the merchants with their kings and chiefs. 

This point lieing settled, in a few days tlie Moors ap- 
peal* in vast bauds, with their wives, children, and cat- 
tle ; and for some days a tumultuous niai*kct is held. 

M. Golberry calculates, that two millions of pounds 
of gum may he drawn from tliis part of Africa. { Tm- 
veU, chap, vi.) 

Among the valuable productions of this country, we 
may also mention hides and skins, particularly gouts 
skills dyod red or yellow. These are brouglit by tin* 
caravans from central Africa to Morocco, when(v 
they are exjiorted to Eurojn?, chiefiy from the jiort of 
Mogador. Africa exports likewise oniamental and 
dye M'uods. jiarticularly red or cam wood, to a very 
considembh^ extiuit. Raw hides and bees wax have, 
within the last few y(?ar8, become considerable ar- 
ticles. 

'J’here are doubllcsM many other minor and hwAl 
objects ; but tluwe now enuinemted may be consider- 
ed as forming the basis of African ex[iort. It is n*- 
markable that, witli the exception of a small quantity 
of leather, the whole consistH, not merely of the lui- 
manufactured, hut of the sjiontaneous produce of tl«? 
land, so Kuiall is the progress yet made by <’ultiva- 
tion throughout tins great continent. I’lio imports are 
limited, hy the lirnited w'ants of the climate and state 
of sociiity. 7'he manufuctiiroM roost in demand are 
checked cottons, light cHiarse cloths, red w’^oollen caps, 
a few lineriH and silks, anri a large proportion of India 
piece-goods. Spirits, chiefly rum, are loo miicli in de- 
mand ; guns ami gunpowder, hardware, chiefly in tlu' 
form of knivch, sabres, blades ; hrasH, which is munu- 
factureil into ear-rings ; coral, beads, looking-glasses, 
and other articles of ornament. The m-arcity of salt 
qtpjses a certain in)])Ort fiom Britain, even of that !>ulky 
article. 

The following tables are made up from informa- 
tion laid before the House of Commons, 13th June 
18JS?: 


AKTU :.RS. 

lri05. 

IMPORTS. 

J80G. 

1807. 

1808. 

1809. 

1810. 


L. 

L. 

L. 

L. 

L. 

L. 

Elephants' Teeth 

10,285 

11,381 

10,693 

14,314 

16,270 

16,488 

(Jum Arabic 

8,i)47 

4,190 

4,333 

6,203 

3,536 

8,420 

Senegal 

16,223 

17,797 

14,455 

12,270 

21,550 

46,384 

Hides, mw and tanned 

1,257 

990 

2,472 

34,124 

2,308 

4,143 

12,714 

Skins and Furs 

10.Hi.;{ 

8,318 

36,401 

23,800 

76,437 

Wax. llees 

a, (MW 

3,436 

8,297 

13,817 

20,436 

12,996 

Rod Wood 

Slvlll 

52,160 

27,753 

15,908 

47,791 

^6,058 

All other articles 

]0,0(>0 

17,926 

19,921 

42,055 

47,126 

57,790 

Official Tol'U; 

..| I06,84.'i 

1 11. ^>,948 

122,948 

143,276 

184,651 

257,387 

Real value 

..I 193,034 

1 226,396 

242,747 

374,306 

383,926 

535,577 
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EXPOllTS. 


ARTJOLKS. 

1805. 

1800. 

1807. 

1808. 

1809, 

1810. 1 

Prase and Copper 

('ottou Mnnufiictures ^ 

Ciunpow(h;r 

Guns 

Iron and iSteel 

VVoolleiH 

India Piece Goods 

Brandy and (ieneva 

Puiii 

All oiher articles 

Official value 

Peal value * 

L. 

l^f,085 

285,408 

27,154 

4H,.500 

17,703 

78,304 

324,087 

8,490 

.50,181 

132,57,3 

L. 

10,315 
450,001 
38,179 
57,685 
4.4,401 
124, .510 
300,005 
.38,109 
43,855 
228,709 

L. 

0,490 
.303,100 
21,0,22 
35,008 
20,870 
.58,788 
175,903 
15,8 '3 
10,0.30 
143,308 

L. 

0,979 

,108,310 

t),507 

7.452 
28,721 
51,9,55 
72,114 

5.453 
12,000 

172,894 

L, 

3,7.55 

305,032 

8,453 

14,251 

30,302 

70,430 

84,172 

7,499 

11,603 

10.3,522 

L. 

3,231 
190,214 
;,RK7 
0,39.S 
19,139 
08,402 
59, 9o; 
1,722 
7,551 
11. 3,579 

99(»,;)75 

1,4.33.152 

797,7 Jtt 

532,841 

705,979 

484,082 

1,150,985 

1,0.55,042 

1,022,745 j820,194 

970.872 

«9;4,91l 
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>11 the best rulvt'fting (o tlwi fiitur«f prospectH of Africa, it 
jo*k- of fx-i^ proper to say Hoinetlniif?, iu tlio first place, ns to 
Ujnntf A- tin. tjieans of its more p<M-f‘ert exploration. It seems, 
then, to he note universally adiriitted, that no reliance 
cm lie place*! on tlie common plan of solitary enter- 
prise, or wh(M(‘ the traveller has only one or two at- 
UmdantK. Nor is the <lcvice of ussuun'ng the charac- 
ter of a Mtihomctan likely to be repeated. JVlaho- 
inetanism is not a mere creed ; it is a system, which 
r(.*pulat<'s the whole train of thouj^hts and hahits, imd 
wdiicft moulds from infancy evesn the outward aspect 
and deportment. It is vain to expect, that tlie study 
of Arabic at an European Nemilla^>^ or even n few 
mnntlis’ residence in the East., could mould all tlm 
liahits of an Kumpean into a shape wlihdi would 
enable him to deceive tlie watchful eyes of Mustd- 
mcn. It app«‘nrs also, that, while the, chanicter of a 
professed Christian is sufficiently <letestetl, thm of 
(mo who fissumea a false semhlunce of Malioitietanism 
is vi(‘W(Ml with a much hij^hor decree of reproba- 
tion. T(» tiu! dispuisf*, tlu'refore, which Honieiminii 
assumed, it is prohahlc that this unforloiiatc travel- 
hir was jinrtlv indebted for bis nielanclioly fau?. The 
(wdy moth', tlien, it would appear, of penetrating into 
Africa, with any prospect of success, is to carry an 
arimnl fon‘t*, whicli shall not he so larg(! ns to excite 
alarm, and yet sulficient to guard against destdlory or 
sudden attack. Such an expedition would the less 
Tend to excite jealousy, that Africa is liahitually tm- 
v<'r«ed by parlies of this description for commercial 
purpoHPfi, Yet it ia remarkaWe, that tin.* two attempts 
which have been made upon this plan liave leniii- 
nuted Ktill more fatally than those in which no such 
precautions had been taken ; — we allude to the last 
(utpedition of Park, and that sent by Lord Caledon 
from the Capo of Good Hope, I'hese failures. 


however, we regret to say, K(?em to buv<‘ Ikumi tlie 
result of such obvious iiii])rudence, tis not 1o aiUho- 
rise any inference against tlu* general siiperioriiy of 
this plan. Vark, by mduckiiy exposing his party to 
be destroyed ]»y the rainy season, redflced himself u* 
the same unjjrotecied stutt' with former travellers, 

1’hc expedition from tlie Cajnj was too smuIJ ; 
and yet, till they gave way to supine sewurity, and 
sacrificed all iln^ advantages of tlicir Rlrength by 
dividing it, no hostile attempt appears to have been 
made. 

'i'he (’ditor of Parka last journal recommends m 
expedition on a large scale, to be composed ehudly 
ol‘ .African soldiers enlisted at Sierm I.eone ; but we 
cannot help feeling some doubts as to the sah‘ty of an 
expedition, in which the majority should be Africans. 

And as this writer suggests the propriety of employ- 
ing a traveller froni the East, w<» would add, that 
his ntiundmUs should rather be JScuj>oi/s than Afri- 
cans. 

The plan upon which tlie main reliance for ilie eivi- Means oi ’ 
lixatioii of ibis region st^etiis at presetit to he placed 
is, that of an extenshe system ol’ (toloiiizaiion. It. is 
oliserved by Mr M.'(caulay, Ex-secretary of the Afri- 
can Jn.stitution, that it is “ necessary to the ntpa/ 
growth of iinjnovement, tliat nnm should bo brought 
to live together ill considc^ruble bodies; that t}i(.>y should 
he jwolected by just, laws ; and that they should en- 
joy the means of instruction." This, he conceives, 
can only he oflected in Africa by means of a colony, 
of some extent, composed of natives. Tlu; difiiculty 
of collecting a large native population ia admitted, in- 
deed, to he very great. The Africans, from many 
causes, and particularly from superstition, will not 
vohmtarihj resort to such a colony* A plan had, 
thcrciore, been suggested, in reference to the colony 


* These tables exhibit a curious view of th<; effects of 4lie abolition. Almost all the articles of import have 
remarkably increased, and their general amount has inoi« than doubled, .rhe exports have imcessarily suf- 
fered a considerable reduction, which, however, has taken place almost wholly in the articles of guns, 
spirits, and (we know not exactly why,) of India piece-goods ; while Pritish manuiactures maintain nearly 
their former amount. 
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Afrlcft of Sierra Leone, to redecjtn the Grumettas, or native 
U hUivch, and transplant tlioin U> that Odtabliohinont ; but 
(’oniTiany mature deliboFUtion, and apparently 

upon very K«lid t^rounds, rejected. Even ihouf^h some 
iinexceptiouable mode of collecting; a of native 
population could be devised, we greatly suspect, that 
it woubl, iu the end, be found still tuore difficult, if 
not impossible, to prevent tbose evils and abuses, which 
Ncem ^most inseparable from tlie management of these 
distant estahliHlunents ; and perhaps the friends of 
Africa would act more wisely, in limiting their views 
to coast settlements," solely for the purposes of open- 
ing and mainlainittg a ready cummuiiication with the 
natives. For our own parts, we are iuclinc^l to think, 
that if any thing farther ouglit to he attempted, the 
gi’owth of <dvilii!Btion in Africa is more likely to bo 
acceleratiHl by calling to our aid the agency of their 
own chiefs, than by any attempts at extended coloniza- 
tion. We believe .it to be conformable to the tenor of 
history, that some species of compulsion is necessary 
to the itpmbf civilization of l>arbarians ; and that it 
is only in this way that their inveterate habits of sloth 


and indolence can be overcome, Conqmut^ there- AfVi«* 
fore, has hitherto been the chief means of spreading . Jl 
civilization. The only kind of cdmptdsim applicable intthution. 
with Uiis view to Africa, is that which might be 
exercised l»y her native sovereigns. It was thus that 
the career of civilization was begun in Russia, and 
it is in this way tliat the Sandwich Islands are now 
civilizing. Our plan thil would be, to invite some 
African chiefs to Europe, not to learn to read and 
write, but io show them the value of tliose brandies 
of art, and means of opulence, the transplantation 
of which would render their own power more ex- 
tensive, and more brilliant. Were an ambition of this 
kind once kindled in one or two active chiefs, their 
authority would soon, it is probable, effect a decisive 
change among their listless countrymen. But in order 
to give success to such a plan, all fear of conquest, or 
interference on our part, must be removed ; and the 
ablest, most powerful, and also the most ohmhUe chiefs, 
must be courted and employed, as the properest in- 
Btruinents for effecting such a revolution, (b.) 


AFRICAN ASSOCIATION. See Association, 
Akkican, in ibo VAicyciopsedia. 

AFRICAN COMPANY. The reader will find, 
under the head Company, in the body of the Work, 
an m^courit of the formation of this establishment, and 
the footing on which it at prasent stands, 'iliough in- 
stituted for commercial purposes. It is now prohibited 
from trading iu its corporate capacity; and its functions 
are limited to maintaining the forts on the Gold Coast ; 
a sum for that jmrpose being annually allowed by Go- 
vernnient. In the Rsjport of the (’omroiasioners ap- 
pointed to inquire into the state of tlie African Settle- 
ments, in ISli!, the following is stated to he the an- 
nual expense of each of these forts : 


Apollonia 
Dixcovo 
Succondee 
Comnieinia 
Cape Coast Castle 
Annainaboe 
"lantumfpicry ♦ 
Winuehah . . . 
Accra . . . . 

W'hydah . . . 


L. 879 7 
926 2 5 
429 3 5x 
842 2 
4,768 9 li 
1,885 12 St 
. 771 17 64 
. 776. 8 11 
1.328 1 0 
. 587 16 61 


L. 13,195 I 51 


The whole annual expenses of the Company in 
Africa, for forts, salarieB of officers, &c. is stated to he 
L. 25,327, h. 51d. 

It further appears from this llepoit, that the trade 
of the coast w chiefly iu the hands of the Governors 
of the forts, lo each of whom it affoiris a perquisite of 
from L.800 to L. 1000 a-year. Their local know- 
ledge and influence give them an advantage, with 
which ships coming from a distance cannot compete. 
Cape </Oast forms the orily exception, as there oic se- 


veral European agents residing there. Tlie number of 
forts appeared to the Committee to lie much gre^ater 
than is necessary for maintaining the British influence 
upon this coast ; and in consequence, VI innebah ami 
Wbydah were abandoned, which has so far reduced 
the annual expense. , 

Tim Company were recently calleil upoa lo explain 
the reason of their sending out goods, whiidi did not 
appear necessary for the use of their settlements. To 
this they ansu'ered, that the act 23 Geo, II. ch. 31, by 
which tiicy were constituted, expressly aulhorineH them 
to make their Afrienu payments in goods ; that the re- 
mittance of the salaries of their servants in any other 
form would lie attended with great inconvenience, both 
to the Company and to individuals ; and that the profit 
made upon these goods eualdcH the Company, with an 
annual giant of L. 23,000, to support an expenditure 
in Africa of L. 25,000, and to defray the expenses of 
management at home. 

The Company H cbaigcs at home consist of L. i 00 
to each of the nine members of the committee ; and 
L.300 to tlie secretary ; in ail L. 1200. 'Jlie niimher 
of persons in their employ, at Christmas 1813, consist- 
ed of 47 Governors and subordinate officers ; 450 sol- 
diers and menials ; and they had thirty-seven Negro 
chiefs in tlieir pay. (n.) 

AFRICAN INSTITUTION. This Institution 
was formed in 1807, for purposee which, to use the 
words of a celebrated Literary Journal, “ certainly ren- 
der it one of the most interest Ing, and most creditable 
to the feelings and character of otir country, that ever 
found support within its bounds.” (Ediftb* Eemw^ 
Vol. XV. p. 485.) Its general objects, and the views 
which influenced its formation, are clearly stated iu 
tlie following resolutions, adopted at the constituent 
meeting, held on the 14th of April 1807. 

1. That this meeting is deeply impressed with a 
sense of the enormous wrongs which the natives of 
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Afriffttt In- Africa have suffered in their intercourse with Europe; 
rtituiion, ^ desire to repair tliose wrongs, s» well a« 

* from general feelings of benevolence, is anxioua to a - 
dopt such measures as are best calculated to promote 
their ciriliaatinn and happiness. 

“ 2. That the approaching cessation of the slave 
trade, liitheito carried on ^ Great Britain, Ameri- 
ca, and Denmark, will, in considerable degree, re- 
move the baiTier whicli has so long obstructed the 
natural course of social improvement in Africa ; and 
that the way will be thereby opened for introducing 
the comforts and arts of a more civilized state of so- 
ciety. 

“ 8. That the happiest effects may bo^easonably 
anticipated from diffusing useful knowledge, and ex- 
citing industry among the inhabitants of Africa, and 
from obtaining and circulating throughout this coun- 
try more ample and authentic information concerning 
the agri(;ultural and commercial faculties of that vast 
continent; and thaf, through the judicious prosecu- 
tion of these benevolent endeavours, we may ulti- 
mately look forward to the estahlishmeut, in tlie room 
of that traffic iby which Africa has been so long de- 
graded, of a legitimate and far more extended com- 
merce, beneficial alike to the natives of Africa and 
to the manufacturers of (ireat Britain and Ireland.'* 
f Firat Ff'fwrf, p. 2.) 

The ])ai'ticu]ar means which this society proposes to 
employ for promoting civilization and improvement in 
Africa, are of the following kind : 

“ 1. To collect and diffuse, throughout this coun- 
try, accurate infonnation respecting the natural pro- 
(iu(;tion8 of Africa, end, in general, respecting the 
agricultural and cominercial capacities of the African 
continent, and the intellectual, moral, and political 
condition of its inhabitants. 

2. To promote the instruction of the Africans in 
letters and in useful knowledge, and to cultivate a 
friendly connection with tire natives of that conti- 
nent. 

** 8. 1''o endeavour to euligliten the minds of the 
Africans with respect to their true interests ; and to 
diffuse infonnation amongst them respecting the means 
whereby they may improve the present opportuuity of 
substituting a beneficial commerce in place of the 
slave trade. 

“ 4. To introduce amongst them such of the im- 
provements and useful arts of Europe, as are suited to 
their condition. 

“ 5. To promote tlie cultivation of the African soil, 
not only by exciting and directing the industry of the 
natives, but by furnishing, where it may appear ad- 
vantageous to do so, useful seeds and plants, and im- 
plements of husbandry. 

(i. To introduce amongst the inhabitants 1)enefi- 
cial modicnl discoveries. 

** 7. To obtain a knowledge of the principal lan- 
guages of Africa, and, as has already l^n found to 
he practicable, to reduce them to writing, with a view 
to facilitate the diffusion of information among the na- 
tives of that country. 

** 8. To employ suitable agents, and to establish 
correspondences as shall appear advisable, and to en- 
courage and reward individual enterprise and ezer- 
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tion in promoting any of the purposes of the instilu- Afrinui Ii»- 
tion.” f F/r^/ Feperrf^ p. 4.) MiuKiou 

The management of the affairs of this institution is . ^ - 
vested in a patron and president, twenty vice-preHi- , _ ‘ ^ 

dents, a treasurer, and a hoard of thirl y-six directors. 

These officers ai'C chosen aniiually froia among that 
class of the subscribers who are calh^J f/otmmrtt of 
the institution. Those who subscribe sixty guineas at 
one time become hereditary governors ; hut lijirty 
guineas' suhscrihed at one time make the suhscrilnu’ 
a governor for life ; or three guineas annually, a go- 
vernor during the continuance of this annual suhscrip- 
tion. Every sultscriher of ono guinea becoines an 
ordinary member, and continues so during the couti- 
nuance of his KuhKcription* 

It is mucli t4) bo regretted, that the funds of this 
noble institution me far too limited to enable it to 
pursue with vigour those great objects which it was 
intended to ]»romote. Its mmml inc(Mi)e does not 
exceed E.40<> ; and, inrluding donatioiiH, its whole 
receipts, of every kind, from its first formation to 
the commencement of the present year (1815), have* 
amounted to only L. 1)830. With stich scanty means, 
it is impossible to do much in a (//‘.vr/ way towards 
the advancement of civilization. A single’ fact will 
suffice to shew this. To a male and female teacher 
lately sent to Siena Leone, the socnety allows a sa- 
lary of L. 800 a-year, and this sum, moderate as 
it is, exhausts threo-fourths of its annual income. 

But though the Institution has not hitherto been en- 
abled to commence any extended plans of civilixa- 
iiou in Africa, it has happily been able to aid ma- 
terially in paving the way for such plans, by exert- 
ing its infiuence to cffijct a thorough abolition of the 
slave trade. This is the first great and iudis()en- 
sable step tow'ards the improvement of Afiica ; and 
the vigilant attention of the society to this primary 
object has been of the gi-eatest importance, both by 
enforcing a rigorou** execution of the abolition laws 
enacted in this country, and by animating and direct- 
ing the public call ujmu other natiouH to follow om* 
example. 

The proceedings of the society are fully detailed 
in its annual Beports, which are regTilarly pulilish- 
ed. These lloports are written with great ability, 
and contain much valuable and iuteresting jnforiiia- 
tion in regjud to Africa, and the means of civilizing 
it. It may be proper to add, that the conduct of 
the directors has btjen severely attacIuMl, and their 
Reports criticised, in a pamphlet lately publish- 
ed by Dr Thorpe, who, for some time, hel<i the of- 
fice of Chief .fudge in the colony of Sierra Leoue. 

The directors have replied to his accusations with 
great temper, and, in so far as xve can judge, with 
complete success, in a liejiort, read at a ge- 

neral meeting in April last (1813), and since publish- 
ed. 

AGNESI (Maria Gaetana), an Italian lady, 
who may be justly pronounced one of tlie greuti^st 
wonders and ornaments of her sex, was bom at Mi- 
lan, on the 16th of May 1718. Our materials for an 
account of this celebrated female are by no means 
so coknplete, nor in some ititeresting particulars so 
distinct, as we could have wished. Not having been 
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Affnwi. able to ]>rocure ber EJo^e by /Vi« *, we have been 
obliged to content ourselves with some shorter no- 
tices ; the most detailed of which is that contained 
in Maaashi'lielli s Hiator^f of the. Writera of Italy^ a 
worici^blislied during'the earlier^ but more brilliant 
period of her lifie. The accounts which this writer 
anti some ethers have given of the intellectual capa- 
cities and endowments which she displayed in early 
youth, call to mind the wonders which Lave been 
relatcnl of Picus of Mirandula, and the Admirable 
Crichton, Nor does there seem any reason to 
<louht their autlienticity. At nine years of age, 
she not only spoke the Latin language with pre- 
cision, hut oven composed and delivered an oration 
in that language, intended to prove that the cultiva- 
tion of letters is not incompatible with iho female 
character. This singular piece was puhlislied at Mi- 
lan the same year in which it was spoken, with the 
following title : Omrio, ostendiiur artium libera- 
litem sMia afimineo ttexu netUigumi ahkorrere^ ha- 
lAta a Maria de Agnems rheimica! operam danie 
nteteo cetatis tstue noiw nondtm exactOf die 18 AaguBti 
1727. 

At cTcven years of age, she spoke (ireek with all 
the fluency of her native tongue. When yet very 
young, she had also acquired some of the languages of 
the East ; and, in a word, her acquisitions as a linguist 
were sucli, as to procure for her the appellation of a 
WaMwj PolygloU. But her aptitude for acquiring 
languages, however great, was by no means the only, 
or the most striking feature of her intellectual character. 
We liave seen how early she essayed the discussion of 
a general question aifecting the mental capacities of 
her sex: anil tlie vigour and acuteness displayetl in 
this aspiring essay were, ere long, exerted with ar- 
dour and sucoese in scientific inquiries. Having gone 
through the elementai y branches of inatliematicN, she 
proceeded witli alacrity to the study of natural philo- 
sophy; and she seems also to have carried lier re- 
searches into the obscurer regions of metaphysical 
speculation. . 

About tbu time when she reached her fifteenth 
year, ber fiither formed a select assembly of the 
ieamed of Milan ; and at these meetings, wliich were 
hold in his bouse, at stated times, for several years, 
Agnesi maintained a succession ■ of TIuhsch on various 
]K>intB of speculation and phtiosopliy. The ability 
which she displayed on these occasions seems to have 
been altogether sutprisiug; and the effect was not 
the less, that her person was agreeable* and her whole 
deportment gentle and prepossessing. .We are in- 
debted to the lourm^l 'E^eridcnt De Brosses for the 
following account of one of these conferences, at 
which be aaststpd during his travels in Italy, through 
Tlie introduction of Coun^ Bclkmi. 1 had con- 
(ieived,” says he, ^ when 1 went to this vmvermiione^ 
that it was only to talk with this young lady in the 
usual way, though on learned subjects; but to my 
siii'iirise, Belloni addressed her in a fine Latin ha- 
rangue, with all the formality of an academic ora- 
tion. She replied in the same language, with prompt- 
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nassaad ability; and they p:;x>ceeded, still in <Agnesi. 

to discuss tho origin of fountains, and the causes oO 
the ehhings and flowings observed in some of tliem* 

She spoke like an angel on this subject, and I never 
beard it tinted so much to my sati^ction* We 
then diseoursed with her concerning the manner in 
tvhich the soul receives impressions from outward 
objects, and their conveyance to the general miso- 
riunh the brain ; and afterwards upon tho propagation 
of light, and the prismatic colours. The conversa- 
tion afterwards became general, every one speak- 
ing to her in the language of his own countiy, and 
she answering in the same.'* (Ldtru mr fltaUe^ 

Tom. 1. pk 243.) But Agnesi seems to have taken 
but little delight in the glory which she acquired as a 
philosophical disputant. Hnr temper was retired and 
devout, and she appears to have acted this put more 
to gratify her father than herself* About her twen- 
ties year, she ac4X>r(iiiigly withdrew from these as- 
seoqhUes, and for a long period devoted tlio greater 
part of her time to mathematical studies. The The- 
ses which she bad maintained witli so much applaiiHe 
wero puhlislied in a quarto volume, puder the fol- 
lo^viog title: Projmitumit Pfdh^hica;, gtias crebris 
dupuiiiUm^mlm dotui habitis c(mm ck^fsimu r^iriet 
estplkabit extempore et ah objeoths iHndMobat Maria 
Gaetam Ac Agne^m Mediolanenm, Med. 1738. 

The flint fruit of her mathematical studies was a 
Commentary on tlie Conic Seetmin of the Marquis 
de THospital ; hut this piece she would never con- 
sent to piihliBli, though MaKZucbelU says that it was 
greatly praised by insuiy who had perused the manu- 
script, In the course of a firw yeai's, however, she 
gave to the world a matliematical work, which must 
ever secure ber a high rank among the most distin- 
guished cultivators of ahsti'act science, lliis work, 
entitled, ImtUuiziotu Analiticlie ml mo delta GUmmtu 
Itodianay was puldished at Milan in 1748, in two vo- 
lumes quarto. The first volume treats of the aual)'- 
ais of finite quantities; the second, of the analysis 
of iafluitesimals* These two volumes contain a full 
and satisfactory view of this branch of luathcmatical 
science in the state at which it had then arrived : 
and though improvements have since that time been 
introduced, the treatise of Agnesi, according to a 
very competent authority, may still he regarded 
as porliaps the best introduction tliat is to l»e 
found to the ivorks of Euler, and the other tnii- 
thematicians of the (.Continent. (Edhd), Pmewy Vol* 

III. p* 408,)-*An English translation of this work 
was long ago executed by the late Professor Cobon 
of CamWidge, but the manuscript lay buried in oh- 
Bcurity for many years, and was only published in 
1^1, through the care and at the expense of Boron 
Ma#eros. 

Besides other literary honours Whmh followed the 
piddicatiou of the Amlgtiml Institutions^ Agnifsi 
was, in 1750, appointed Professor of Mathematics 
and Natural Phil^phy in the university of Bologna. 

The i^pointinent of a young female, of thirty-two 
years of age, to such a charge, must appear to, many 


* This Eloge been tramdacted into Friuich by Boulard, and, ^Idished both separately, and at the end of 
work entitled, Pi&faits de la JUligim Chrkienmy 2 vols, 8vo, 1807. See Bio^phk Untoerselhy Tom. I. 
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m flot a little eiflgular ; but tike trutb b^ that female 
a JLiI. ^ uucommon in Italy ; 

tbd la Lande mentione several as baviag been emi* 
/neot in the same uaiversitf, eoe of whom was IVo* 
fessor of Anatomy* < Fs;^ip^en ludht Tom. II) Our 
scanty mformation does not enable us to state whe- 
ther Agnesi ever entered iipon the active duties ci 
the mathematical chair. Though her lifs was longi 
we can add but tittle in regard to her after-history. 
She died, according to the meagre notice contained 
in the ^^ic^re^Ate VniveratUtt the year 1799. 
Her mistaken notions of rel^iotts duty rendered the 
greater part of her existence but a blank to the 
world. She had early expressed a wi<di to retire 
into a convent^ and seems to have carried this de- 
sign into effect not long after the period when 
her great work procured ibr her the honours to 
which we have just alluded. We afterwards hear 
of her only ns a devoted sister of tlm austere order 
of Bhe Nunif rep^ling the approaches of these of 
the Isaroed who still desired to cenveise widi her, 
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and thus exhibiting another melancholy instance of Agnesi 
the itteonHsteneies of our hature, and the <Men- . il 
ing power of superstition over the brightest minds, 

But she lived long enough for the world to vinilicate^ 
the ipteUectual capacities of her Bex,--<to show dmt 
the tbmale mind is not only fitted for the ligliter ex- 
ercises of literature, hut capable also of fathoming 
the depths^ and unravelling the intricacies of abstract 
science. If there are any, therefore, whose specula- 
tionB may have led them, to more depreciating con- 
clusions, let them, to use the words of a profound 
and eloquent writer sJready quoted in this article, 
peruse the long serias of denaonstratkmB udiich 
the author of the Anud^Hcd InsHhOioM has con- 
trived with so much skill, and explained with such 
elegance and perspicuity; if they are aUe to do so, 
they will probably retract their former opinions ; if 
unable, they will not of course see the reesons for ad- 
miring her genius that others do ; but they may at 
least Team to think modestly of their own.’* (£!dinb, 
i&r.VoLm,p.410.) 
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7h£ subject of this article has been so largely 
Objects of treated in the body of the work, that it would be e- 
this Article. q^gJly improper and mmecesiary to attenq^it any thing 
like a complete or formal treatise in this plaoe. But 
as the view of agrietdture there given, Mkmge to n 
time when the oiange foom what is aSM the old to 
the new busban^ had not vet been completed in 
any part of Britain ; and as ine progress of iaaprove- 
ment has, of late years, been ra^ and extensive be* 
yond all former ex|>erienee ; it hence becouiei neoes* 
sary that we sfaoulo here exhibit a more parUcailar ac- 
count of that important change, and of the piesent 
state of knowledge in general, in leml to the prin- 
ciples and practice of tois, the most important of the 
ecoDomkal arts. In doing so, it shall be our endea- 
vour to avoid repetition; and when we touch upon 
any ground already examined by^our predecessors, it 
sliml only be for too purpose of adding more coitect, 
or more useful information* 

lit arrange- Sudi being the objects of this supplementary ar- 
ment. 1^0 ]iopo to be able to accomidiim Aem, by the 

details and observatioiks which we shall <^er under 
the four following chapters. In thcjfSira^, we shall 
treat of what regards the cultivarion and products of 
ARABtE LAND } in the ementf, of the management 
of GRASS LANDS, and ffic improvement of wastes ; 
in the Mrdf of agricultural live stock and in the 
foi 0 ^ which w2l be of .a more general kind, we 
shall endeavour, to pomt out those drcumstancea 


which have more particularly contributed to the im- 
provement of agriculture in this country, and those 
also which seem still to obstruct its further advaxice- 
ment. 

There are, besides the subjects which fall to be treat- Pam of 
ed under these divisions, some others, which certainly 
form component parts of agricultural science, and to 
which it will be necessary to advert in this work ; 
but as these subjects are not of equal interest to hus- 
bandmen generally, and as they are capable of being 
treated with advantage in a separate form, we shaS 
reserve them for distinct articles, to be afterwards 
introduced under their respective heads. Such are 
the subjects of the Dairy, of Drainage, of Em- 
bankment, of Irrigation, and . of Woods or 
Plantations. 

CHAP. I. 

arable land. 

We shall endeavour to ernage all the most impor- 
tant details connected with mu first division of our 
Bulject under the eight foUowing sections : 1. Of im- 
plements and machinery : 2* Of farm-buildings : 3* Of 
rencM : Of rillage : 5. Of fiiUowing : 6. Or the cul- 
rivatipn of the different crops : 7. Of the order of 
thei^ Buccesrion : 8. Of the various Ruhstancos used as 
mauu]^ and the modes of applying them*. 


e We have not thought it necessary to make iSI<nk the suMect ef a sepa^ section under this chapter, be* 
cause the article in the body of the work contains nearly all uiat can he said in rmtil to tliem, in a popular 
way. These who wish to go further may consult the Elemem A^rieuUurol Chmi^, hy Sir Humphry 
l>avy, whose ohservattons we cook! not have abrkiged with any edvantife in this place. 

VOL. I. part 1 . 
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1 in pie- 

Sect. I. Implements czwrfMACHiKEnr. 

Unplftneiiis 'ph© nnrnpi'ous implement! of tillage husbandry may 
fur armngeil under these six heads ; — such as are em- 

purjJosLs. preparing land for seinination ; 2. In de* 

positing the seeil ; S. During the growth of the plants ; 
4. In rouping and securing the crop ; 5, In preparing 
it for market ; and, 6. In the general purposes of a 
farm. But us the same implement is sometimes used 
for more than one purpose, it w'outd bo of little conso- 
quonco to adhere strictly to this or any other arrange- 
ment. The iinpfoments required for rendering land fit 
for tillage do not belong to this part of the article, and 
several others that have not yet been brought into ge- 
neral use, or are employed oi^y for particular pur- 
poses, shall Im notic^ under the aections to winch 
they respectively belong. 


< treat di- Of ploughs there are a great many different sorts ; 
VL«r>;ity of l>e8ides the variety of construction occasioned by 
*‘*'^"*' the difference of sfnls, and Uie different purposes for 
which they are employee et en on the same soilj there 
is a considerable diversity in the form, in districts 
where both the soil and the mode of culture aie near- 
ly alike. The most obvious general distinction among 
jilougliH is, thtsir being constructed with or without' 
wheels ; and each of these kinds may he again distiii- 
guihhed by other circumstances ; — such as the form 
of the mould'hoard and share; their operation in 
malring one or more funws at a time ; their size ; and 
the depth at which they are calculated to work, as 
iu trench-ploughing. It would neither be of much 
utility, nor at all consistent with our limits, to de- 
scribe all the numerous varieties of form. Hie na- 
ture of the operation to he performed, and the rules 
for constructing ploughs that shall be adapted to thei 
different purposes of the cultivator, have been already 
pointed out iu the body of the work ; and, therefore, 
all that is necessary here is to mention those ploughs 
that aa* In most general use, in the best cultivated 
districts. 

Sw in r- 'pijg Swmg-Phitghy with a feathered sock or shore, 
nmj n curved mould-board, is almost the only one 
used in Scotland, and throughout a considerable part 
of England. The old Scotch plough mentioned iu 
(»ur former article has been laid aside, except in a 
few of the least improved counties, where it is still 
found useful, when the soil is encumbereAi by roots 
or stones. The swing-plough is drawn with less 
power tlian wheel plou^s, the friction not being so 
gTfiat ; and it proi^atdy admits of greater variations in 
roganl to the breadth and depth of the furrow slice. 
It is usually drawn by two horses abreast in common 
tillage ; but for pbugbing between the row's of the 
drill culture, a smaller one, drawn by one horse, is 
commonly employed. A plough of this kind, having 
a mould-board on each side, is also used both in 
forming narrow ridges for turnips and potatoes, and 
ill laying up the earth to the roots of the plants, after 
the intervals have been deaned and pulverized by the 


horse and hand hoe. Tbb plough is ^metimes maile 
iu such a manner, that the moukl-board may be shift- 
ed from one side to the other when working on billy 
grounds ; by which means tlie furrows are all laid in 
the same direction ;-~a mode of construction as old as 
the days of Fitzherbeit, who wrote before the middle 
of the sixteenth century. This is called a tum-wr&tt 
plough. 

Swing-ploughs, similar to the present, have been 
long known iu England. In Blythe’s Improver Im- 
proved^ (Edit. 1652,) we have engravings of several 
ploughs : and what he calls the ** plain plough” does 
not seem to di&r much in its principal parts from the 
one now in use. Amos, in an Essay on Agrirndtural 
MachineSi says that a person named Lummis (whom 
he is mistaken in calling a Scotchman, see Max- 
welfs /Voofmof p. 191.) first attempt- 
ed its construction upon mathematical principles 
w’hich he learned in Holland ; but having obtain^ a 
patent for the making and vepding of this plough, he 
witliheld the knowledge of these principles frem the 
public. Hou'cver, one Pashley, pluugh-wright to Sir 
Charles Turner of Kirkleatham, having a knowledge 
of those principles, constructed upon them a vubt 
number of ploughs* Afterwards his son estahlishod 
a manufactory for the making of diem at Kodierham. 
lienee they obtained the name of the . Rotherham 
plough ; but in Scotland they were called the Dutch or 
patent plough.” — ** At length the Americans, ha\ ing 
obtained a knowledge of those principles, either from 
Britain or Holland, claimed tne priority of the in- 
vention ; in consequence of which, Mr Jefferson, Pre- 
sident of the United States, presented the principles 
for the constniction of a mould-board, first to the In- 
stitute of France, and next to the Board of Agricul- 
ture ill England, as a wonderful discovery in matlie- 
matics.” ( Communtcationm to tht Board of Agrictd* 
iure, Vol. VI. p. 437.) 

According to another writer, the Rotherham plough 
was first constructed in Yorkshire in 1720, about ten 
years before Luzutnia’s improvements. (Survey of 
the West Riding <f YorkidiireJ 

But the present imptoved swing-plough was little 
known in Scotland till about the year 1764, when 
Smalls method of constructing it began to excite at- 
tention This ingenious me^nic formed the mould- 
board upon distinct and intelligible principles, and af- 
terwai'ds made it of cast-iron. His appendage of a 
chain has been Htuce (aid aside. It has been disputed, 
whether be took the Rotlierham or tlie old Scotch 
plough for the basis of his improvements. The swing- 
plough has been since varied a little, in some paits of 
Scotland, from Small's form, for the purpose of adapt- 
ing it more completely to particular situations and cir- 
cumstances. Of late this plough has been made en- 
tirely of iron. See Plate L 

^eel-PhugkSf used in many parte of England, 
are also constructed hi a ^eat variety of mrms. 
Tbeir chief recommendation is, that they require less 
skill in the ploughman; but it is admitted, that the 
friction caused by the wheels adds to the resistance, 
and that they are more expensive, and more liable to 
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be pttfc out of ortlor, as v^ell as to bo disturbed in their 
progress by clods, stones, and other inequalities, than 
those of the swing kind. Wlieel ploughs, says Dr 
Dickson, (Practh^ Agriculture^ Vol. I. p. 7.), should 
be seldom had^coursO to by the eitperienced plough- 
man ; though they may be more conrenient and more 
manngoable for those who are not perfectly informed 
in that important and useful art. 

The Hertfordshire and Kentish tum’^ivTest wheel- 
plough, as well as the swing-plough, are described bv 
Blythe ; and they do not seem to bate received mucit 
improvement since bis time. The former is thought 
most suitable for general purposes on stiff tenacious 
soils ; and the latter where very deep ploughing is re- 
quired. 

On light loamy and friable soils, where deep plough- 
ing is not necessary, the NoffHk iaheehpbugh will be 
found convenient and useful : it is compact and light 
in its form, doing its Work with neatness, and requir- 
ing only a small power of drauj^t. 

To the improved common wheel plough an iron 
earth-hoard, lirmljr screwed to the coulter, has been 
lately added. It is made use of when ploughing tuif, 
which it takes off by itself, and turns into the furrow, 
immediately covering it with earth. It is obsemd, 
that, hy this management, turf at one ploughing has 
the appearance of a fallow, and harrows neaBy as well ; 
but more strength is required in the team. A simitar 
sort of skim coulter may lie added to any other plough, 
and may be useful in turning down gi'een crons and 
long dung, as well as in trench plougiriiig. But in 
most instances it is thought a prefeinblo plan, where 
the soil is to be stirred to an unusual deptli, to make 
two <;ommon awing-plougha follow etkch other in the 
same track ; the one before taking a slrallow furrow, 
and the other going deeper, and throwing up a new 
furrow uj)on the former. 

Two/iitrow phughs are used in a frw places; but 
are not likely ever to become general. They are 
constructed either with or without wheels. A plough 
of tills kind was strongly recomineiuled by Lord 
Somerville, and is used by his Lordship and others, 
apparently with some advantages. In Blythe’s //w- 
j/ravet Improv&i^ there is an engraving of this plough 
also. But, with all the improvements made by lAwd 
Somerville, it can never come into competition for 
general purposes ivith the present single furrow 
ploughs ; and he admits, that it would be no object to 
invade the system already established iii well-culti- 
vated counties; though, whore large teams are em- 
ployed, udlh a driver besides the ploughman, it would 
certainly bo a matter of importance to use this plough, 
at least on light ffiable soils. ** Their homes,'* he 
says, will not feel the difference between their own 
single fun’ow working one acre, or the well-consti*uct- 
cd two furrow' plough wdth tw'o acres per day ; here 
is no system deranged, and double work done.” 
f CommuniaoHons to the Board of Agriculhtre, Vol. 
11. p. 418.) 

Amos, already mentioned, has gone much beyond this. 
In his Essay in the Board’s Communications fonneriy 
referred to, he gives a description w ith an engraving »f 
a machine, which combines two, thn?e, or four 
ploughs together, for ploughing furrows nine by five 
inches square.” On soils of a tenacity next to clay, 


" six horses will draw four ploughs ; four horses three 
ploughs, and three horses two ploughs, and every 
plough to plough an acre a day.” It is scarcely neces- 
sary to add, that such machines are altogether unfit 
for agricultural operations ; the nature and condition 
of the soil and suiface, varied in ways innumerable, 
will never permit the general use of them ; and even 
in the few situations where they may be employed, 
there is reason to believe that ploughing (‘annot be 
done cheaper, and ceilainly uot so well as by the two 
hoiwe single furrow plough. 

Various other implements under tlie name of pkmghs Miner, Ac. 
have been constructed for stirring the soil ; — such as 
the Miner for folio wirig in the furrow of a common 
plough, anfl loosening the ground to a greater depth, 
without bringing up the subsoil; — ^the Paring Plough^ 
and the Mole and other sorts of ploughs for draining ; 
some of which shall be afterwards noticed under their 
proper heads. See Plate 11. 

% CulHvaior and Grubber* 

A great variety of implements have been contrived CuluTaior. 
for stirring and pulverizing the soil, without turning 
up a new surface as the plough does. Some of them 
are used in preparing it for the seerl, and others, as 
horse-hoes, between drilled crops. It were to no pur- 
pose to enumerate and describe all these implements ; 
we shall here notice only one machine of very recent 
introduction, which promises to be of much utility. It 
is said to be an improvement on the Cultivator, and has 
been called a grtibber, from its efficiency in bringing G rubber, 
weed roots to the surface. It consists of two strong 
rectangular frames, the one including the (»tlier, ami 
nine bars mortised into the inner one, with eleven 
coulters or tines wutb triangular sfiarp-cdged dipping 
feet, fom' cast-iron wheels, two Jiandlcs, (See 
Plate I.) All the coulters are fixed in these bars, ex- 
cept two w hich ai'o placed in the side beams of th{‘ 
outer frame, and inav be set to go more or less deej* 
by means of phis and wedges. It is useful in stirring 
land on which potatoes or turnips have gi'owrn, or tlmt 
has been ploughed in autnnm, or during winter ; so 
that a crop may be sown in spring without farther use 
of the plough. It works as deep as the plough has 
gone, and hy the reclined position of the coulters, 
brings to the surface all the iveetl roots that lurk in 
the soil. Beans and ju'as have been sonn in spring on 
the winter fuirow, after Iwing stirred by the gnibber ; 
and barley also, after turnip, wdtbout any ploughing 
at afl. In working fallow it is used with good effect 
in saving one, tw'o, or more ploughings. This imple- 
ment is made of different sizes, and may be w'orked 
either by four or by two hoi'sea. 

3. Harrows* 

The barrows most generally used are of an oblong C'ojuiron 
shape, each coiitaming tw^enty tines, five or six' inches 
long beneath the buffs or bars in wdiicb they are in- 
sorU^. It is still common for every harrow to work 
separately; and though always two, and soinetimes 
three harrows are placed together, each of them Is 
draw'n by its own horse. Tin* great objection to this 
method is, tliat it is scarcely possible, eKpecially upon 
rough ground, to prevent the liarrow's from starting 
out of their place, and riding on one another. To oh- 
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Imple- viate this inconvenienco, the ext6ri<ir bulls of each are 
menu* usually surmounted bv a frame of wood, raised so high 
as to protect it from the irregular motions of its oei^- 
bour ; but in many instances they are connected by 
chains or hinges or cross bars, which is a preferable 
plan. Another objection which has been made to the 
common harrows is, that the nits made hysthe tines 
are sometimes toone^ and sometimes too distant from 
one another; but this is probably not a great fault 
Harrows when the soil requires to be pulverhsed as well as the 
that form covered, especially when they arc permitted to 
move irregularly in a lateral direction. Where the soil 
is alreaily line, as it ought always to ho before grass 
seeds are sown, lighter barrows are used, which are so 
constructed, that all the ruts are equidistant. See 
Plate I. 

Urake. The brake, as commonly constructed, is nothing more 

than a heavier harrow, sometimes in one, and some-* 
times in two pieces joined together ; the tines being in 
number and length, and in the distance from one ano> 
ther at which they are placed, suited to the nature of 
the soil on which it is employed. 

4. Drill-Machines, 

vs- The purpose of these ingenious, but often too com- 
rious pur- plicated machines is, to <leposit the seed in equidis- 
poses. gjjj Kurface ; on the top of a narrow 

ridge ; in the interval between two ridges ; or in the 
bottom of a common furrow. Corn when drilled is 
usually sown in the first of thcKe ways ; turnips in the 
second ; and peas and beans in the third or fourth. 
As there is a description and engraving of a patent 
universal sawing mwhine, in the body of the work, 
Not ffcne- (AGRICULTURE, No. 165,) it is unnecessary to say any 
rally uwd inventions, none of which are in general 

for vowing use. One of the best, for sowing all kinds of corn, was 
i-orn ; invented by Mr Bailey of Cliillingham *, who has paid 
great attention to the constiniction of agncultnral im- 
plements, and applied to their improvement his know- 
ledge, both as a mathematician and agriculturist. 
Tlie practice of drilling corn does not however seem 
to be gaining ground ; and even where it is found of 
advance to liave the plants rise in parallel rows, tiiis 
is sometimes done by means of what is called riUnng, 
a process which will be afterwards de8cribe<l, as more 
convenient in many cases than sowing with a drilling 
ma4;hine. 

But always Jn Scotland, turnips ar*' universally sown with a drill 

ill Scotland OH twcnty-Boven or thirty inches broad, 

or formed by one bout of a common plough. 

When turnips are extensively grown, the machine is 
made to sow two of these ridges at trace, mid two 
rollers are attarhod to it, one for sinoothing the tops 
of the ridges before the seed is deposited, and the 
other for compressing the soil and covering the seed. 
It is drawn by one horse walking between the ridges, 
and requiring no other driver than the ])erson who 
guides tlm machine, whicli is simple in its construc- 
tion, and most expeditious in its operation. See Plato 
III. 

Beans and poas, when sown in rows, are either do- 


posited in the ipaee between two rid^lets whtcli eve 
afterwards reversed to cover them, or m the bottom of 
a furrow nmde by a common plou^,-.-m Scotland, 
usually in that of every third furrow. The implement in and com- 
most common use for this purpose, iOlBsxtremely sim- monly for 
pie, and is either wheeled forward by a man, or attach 
ed to the common plough itself. 


5. Horse-Hm, 

The interval between the rows of drilled turnips, Honie hoci. 
potatoes, and beans and peas, being commonly from 
2 to 2} feet, admits the emidoyihentof a horse-hoe, or 
hoeing-plough. Of this kind of machine there are a 
great many varieties. A very good one is described 
in the Northumberland ileport, (p. 43.) ; tlie body is 
of a triangular form, and contains throe coulters and 
three hoes, or six bM, according to the state of the 
soil. A hoe of the same kind is sometimes attached 
to a small roller, and employed between rows of wheat 
and barley, from nine to tvi'^elve inches distant ; it is 
also used in place of a cultivator, in preparing bean 
stubbles fur wheat in autumn, and in pulverising lan(i^ 
for barley in spring. 

Another implement Which answers both as a double Small 
mould-board plough, and a horse- hoe, is much approved 
of in the culture of drilled crops; and with some f,, 
sHgfat alterations it may be also employed as a small 
plough for taking the earth from the sides of liie ridge- 
lets. When it is used as a Imrse-hoe, the mould- 
boards are taken oif, and two curved cutters or coul- 
ters expand from the beam on each side, to a loss or 
greater distance according to the width of the interval 
between the plants, and approach each other in the 
bottom of tiic furrow where the share supplies their 
place. This machine is well adapted frn* light soils, 
and can be set to work very near the rows of plants ; 
it is particularly useful in cutting up annual weeds pre- 
paratory to band-lmeing, wliich it greatly facilitates. 

When it is to be employed as a single or double mould- 
board plough, the cutters are witiidrawii. See Plate 
III. 


6 . RoUers* 

These are constructed of wood, stone, or cast-iron, 
and of cHflerent dimeDsions, according to the puiposes 
for which they ai'e used. The spihe-ToUer is employ- gpiic ro;- 
ed in some places when the soil rises in large masses, ]«r. 
dilQBcult to m reduced. The Norfolk drUbrolter, on DrilKrollcr. 
which rings of iron are fixed at small distances, is con- 
sidered an useful implement, as, by forming parallel 
ruts Into whkh the seed falls, with small ridges be- 
tween, the seed is better covered than by harrowing 
alone. For a further account of the roller, and other 
useful implements, see the article in the body of the 
woric. 


7. JSorse-JRahes* 

In those districts where corn k cut with the scythe, lukei. 
the horse-rake is found to he an useful implement 
for saving manual labour ; it is ako used for bay. The 
teeth are of iron, fourteen or fifteen inches in length, 


♦ See Essfjg m die Construction of a Plough deduced from Mathematical Principles s and Northumberland 
Repx)]i, p, 48. iidit. 1800, 
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and ft»t iooM diirtuit Itn conslirnotion is 

aaate. gimpie. A man Had hotia m «aid be eapa- 
j^e clearing from twenty to thi^ acres in a mode- 
Work dont. rate day^s work, dUpoamg tlie grain in lines across the 
field, by lifting up the i*Mce and dropping, it from the 
teeth, without stopping the horse. 

8 . Tfirmhing-Moehine, 

Tiirastiing. Thrashing-machines (already described in the En- 
machine, cydopcedis under the word THRAsumo) are now 
common in em-y part of Scotland, on farms where the 
extent of tillage Iwd requires two or more ploughs; 
and they are every year n^ading more and more in 
Different England and Ireland. They are worked by horses, 
power* em- water, wmd, and, of late, by steam ; and their powers 
^ and dimensions are adapted to the various sizes of 

farms. Water is by fin* the best power, but, as a sup- 
ply cannot be obtained in many situations, and as wind 
and steam require too much expense for most farms, 
horses are employed more generally than any other 
power. Where wind-mills are erected, it is found 
necessary to add such machinery as may allow them 
to be worked by horses occasionally, in very calm wea- 
ther ; and the use of steam must be confined for the 
most part to the coal districts. 

Al) the essential parts of this laachine have been 
distinctly pointed out in the ai’ticle referred to, and in 
the engmving which accompanies it ; tlmugh several 
additions and slight alterations have been since intro- 
duced. One of the most useful of these, |>erhaps, is 
the method of delivering the straw, after it has been 
separated from the com by the circular rake, to what 
'i'l-Aieiling^is called a (ravellinff-thmert which carries it to the 
f.iittkc‘r. straw-ham. This shaker, which revolves like the end- 
less web said to have been formerly used for convey- 
ing the com to the beaters, is composed of small rods, 
placed so near as to prevent the straw from falling 
through, while any thrashed com that may not have 
been formerly separated drops from it in its progress, 
instead of falling along witn it, where it would be 
trodden down and lost. 

It is well known that the work of horses in thrash- 
ing-mills is unusually severe, if continued for any 
length of time ; that they sometimes draw unequally ; 
that they, as weU as the machine itseb', are much in- 
jured by sudden jerks and strains, which are almost 
unavoidable ; and tliat, from this irregularity in the im- 
pelling power, it requires much care in the man who 
presents the com to the ixiUers, to prevent bad tbnisb- 
ing. It is therefore highly desirable that the labour 
should he equalized among the horses, and the move- 
ments of the machine rendered as st^y as possible. 
Now me. A method of yoking the horses in such a manner as 
thod^ yok- compels each of them to take his proper share of the 
lag accordingly been lately intmuced, and the 

necessary apparatus, which is neither complicated nor 
expensive, can be a^led to any machine worked by ani- 
power. (Farmer a Magmmt Vol* XXII. p« 279.) 
See Plato IV. 

Al! well-oonstructod tfarashing-inills have one win- 
nowihg-machine, which separates the chaff from the 
com before it remdies the ground ; and a second some- 
times receives it from the first, and g^ves it out ready 
for market, or nearly so. If the height of the build- 
ing does not admit of thie last addition, a separate 


winnowing-machine, when the mill is of great power, 
is driven by a belt from it. In either of these ways *"*“'•* 
there is a considerable saving of manual labour. And 
with a powerful water-mill, it cannot be doubted that 
com is thrashed and dressed at no more expeuse than 
must be incurred for dressing alone, when thrash- 
ed with the fiail. Besides, tne corn is more com- 
pletely detached from the straw ; and, by being thrash- 

expeditiously, a pood d^ of it may be preserved 
in a bad season, which would have spoiled in a Bta(dc. 

The great advantage of transferring forty or fifty 
quarters of gram in a few hours, and under the ei e 
of the owner, fiom the yard to the granary or mar- 
ket, is of itself suificient to recommend this invalua- 
ble machine, even though there were no saving of ex- 
pense. 

A machine of this kind, to be worked by one or Hand 
two men, has been lately brought forward, and may ilirasihnig. 
probably be found very useful on small fanns. It is 
made for L.8 or L.IO, and is said to thrash ten or 
twelve bushels in an hour. (Id, p. 409.) See Plato 
IV. 

9. Winnouing^Maefiim, 

This is said to be of Chinese invention, and tu winnow. 
have been brought to Europe by the Dutch, from ing-Ma- 
whom it reached Scotland in the early part of the 
last century. Tliey were first made by^ a person of 
the name of Rodgers, near Hawick, m {(oxburph- 
sliirc, who happened to see one in a granary at Leith, 
in the year 1733, though it would appear that one 
had been brought from Holland to East Lothian, 
along with a barley-mill, twenty-two years before. , 

Yet it does not seem to have been then known to 
farmers, nor did it come into general use till long 
after 1733 ; and in some parts of England and of the 
north of Scotland, it is not emplo^^ed even at \hw 
day. 'Fwo men and three women will dress and mea- 
sure up into sacks, in about ton hours, from twenty 
to twenty-five quarters of corn, by means of tliis ma- 
chine. 

10. Chnff-CtUter^ md aimilar ImptemtUa:, 

Chaff-cutters may be either wrought separately by Chaff- out- 
manual labour, or by being attached to some other ter. 
machine. This implement, like the operation it per- 
forms, is sufficiently simple, though its construction 
is various. Macdougals patent chaff-cutter is un- 
derstood to be one of the most useful of the kind, 
and may be easily repaired, when necessary, by any 
common mechanic. Another tool of a simOar de- 'j'urnip- 
scription, is pai tially used for cutting turnips, whii h dictr. 
is often an advant4;eous practice, especially in feed- 
ing sheep of a year old m spring) after they have 
cast their first teeth. Various contrivances are also Maetiiues 
adopted by some farmers for cutting or bruising corn for Cutting 
for horses, which ought to become a mote gene- or Bruising 
nd practice, particularly for old horses, and sow as 
swaUow their com without masticat|ot|u Akin to 
these inventions is the ateanmig c^^peiarail^ which steaming 
should be considered a necessary app^n^iige to every Apparatus. 
araMti and dairy farm of a modmto size. The ad- 
vantages of preparing food for live-stock by means of 
steam, begin now to be generally and jukly appre- 
ciated. * 
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r raplu- 1 ) . Wfued* Carrktgu. 

”'*"**• Waggons, though they inay possess some advui- 
' teges over carts, in long journeys, and when fully 

•ggons* g|.^ admitted to be much less convenient 

for the general purposes of a farm, and particularly 
on occasions which require great di^atch, as in har- 
vesting the crop. According to Marshall, the wag- 
gons used in Gloucestershire are the best in England. 

( Rural Bammy q/* Glouceslersfiire,) In some places, 
the improved Irish car is employ^ for light loads, 
while the waggon continues to lie used for other pur- 
poses. 

Tarts. Carts^ drawn by one or two horses, are, however, 
the only farm carriages of some of the best cultiva- 
ted counties, and no other aie ever used in Scotland, 
''riioir load depends upon the strength of the horses, 
and nature of the roads ; but in every case, it is as- 
serted that a given number of horses 'will draw a great 
deal more, according to some one-third more, in single- 
borse carts than in waggons. T^vo-liorse carts are still 
t!ie most common among farmers in Scotland ; .but 
those drawn. by one horse, two of which are always 
driven by one man, are unquestionably preferable for 
must purposes. The carriers of the west of Scotland 
usually load from a ton to a ton and a half on a single- 
horse cart, and no whore does it carry less than 12 
cwt., if the roads are tolerable. 

Corn and For corn in the straw, and hay, the farmers of the 
liny C'aru ^outh of Scotland and north of England use a sparreri 
frame, which is made to fit the same wheels from which 
the close body of the cart is removed. In other places 
the close body is retained, and raovealile rails atttu^b- 
'' ed to it for these loads. See Plate IV. 

Carts are varied in their construction, to suit difie- 
ront purposes. A very convenieu^ carriage for home- 
Cottp-Cart. work, called a coup-cart^ discharges its load with ^eat 
ease and expedition ; the fore part of the close body 
being made to rise up from the sbafls on drawing out 
an iron pin, while the other end sinks, and allows the 
load to fall to the ground. 

Brpatl Broajd 'wheelsy with conical or convex rims, are 
Whet U conimon in England ; in Scotland the wheels are ge- 
nerally narrow, though broader ones ore beginning to 
he introduced, lliose used for the common, or two- 
horse carts, are usually about 4^ feet high, and mount- 
ed on iron axles. The advantages of broad cylindri- 
cal wheels have been illustrated with much force and 
ingenuity in several late publications. (Community- 
tiom to ih/e Board of Aarmdtnrei Vol. II. and Vot. 
VII. Part I.) 

12. Hmphiy-MachiMS, 

Reaping* An implement capable of performing the process of 
-Macluncs. reaping com, is yet a desideratum in agricultural ma- 
chineiy, but which will probably be supplied, at least 
for favourable situations, at no distant period. In all 
field operations, dispatch, in such a climate as this, is 
a matter of great Importance ; but in reaping com at 
the precise period of its maturity, the advantages of 
dispatch am incalculable, especially in those <iistricts 
where tlie difficulty of procuring hands, even at enor- 
mous wages, aggravates the danger from the mutability 
of the season. It cannot, therefore, fail to be interest- 
ing, and we hope it may he also useful, to rec/ml some 
of the more remarkable attempts that have been made 
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towards an invention so eminently cidcidated to ibr* I«npiD. 
ward this most important operation. msm#. 

The first attempt of this kind, so far as we have 
learned, was made by .a Mr Boyce, who obtained a MrBoyce*s. 
patent for a reaping-machine fifteen or twenty veers 
ago. This machine was placed in a two-wheeled car- 
riage, somewhat resembling a common cart, but the 
wheels were fixed umm the axle, so that it revolved 
along with them. A cog-wheel, within the caniage, 
turned a smaller one at the upper end of an inclined 
axis, and at the lower end of this was a larger wheel, 
whicli gave a rapid inmion to a pinion fixed upon a 
vertical axis, in the fore port of the carriage, and ra- 
ther on one side, so that it went before one of the 
wlieels of the carriage, llte vertical spindle descend- 
ed to within a few inches of the srirfaee of the ground, 
and had there a ftuinber of scythes fixed upon it hori- 
zontally. 

This machine, when wheeled along, would, liy the 
rapid revolution of its scythes, cut down a portion of 
the corn grooving upon the ground over which it pass- 
ed, but having no provision for gathering up the corn 
in parcels and laying it in proper heajis, it was ivholly 
uiisuited to the purpose. 

An agricultural implement maker of London, Mr Mr iMuck- 
Piucknot, attempted some years afterwards to improve 
this machine. The princi^l alteration be made, ivas 
in substituting ftn* the scythes a circular steel plate, 
made ver^ sharp at the edge, and notched on the up- 
per side like a sickle. ITiis plate acted in the same 
manner Ss a very fine tmithed saw, and was found to 
cut the com much better than the scythes of the ori- 
ginal machine. Seo Plate V. 

A description uud drawing of a machine, invented Mr(;)ad. 
hy Mr Gladstones of Castle Douglas, in the stewartry iktone». 
of Kirkcudbright, are given in the Farmer's Magazine, 

Vol. VII, p. 27i], It operated upon nearly the same 
principles with Mr Plucknets; hut Mr Ghulstones 
made it work much better, by introdiHUng a circular 
table, with strong wooden teeth notched below all a- 
round, Avhich was fixed immediately over the cutter, 
and parallcd to it. The use of these teeth was to col- 
lect the corn, and retain it till it was opeiwtod on by 
the circular cutter. The com when cut was receiveil 
upon this table, and, when a sufficient quantity was 
collected, taken away by a rake or siveepcr, and laid 
upon tbe ground beneath the machine, in separate 
parcels. To tins machine was added a small circu- 
lar wheel of wood covered with emery, which, being 
always in contact with the great cutter at the haidi 
part, or opposite side to that where the cutting was 
performed, kept it constantly ground to a sjiarp 
edp. 

The next attempt was made by Mr Pobert Salmon Mr Sai- 
of W<dmrn, JledfordMhiro, whose invention, it is said, mon’s. 
promisetl better than those we Itave mentioned. It 
was constructed upon a totally difierent principle, as 
It cut the com by means of shears ; and it was provided 
with a very complete wparatus for laying it down in 
parcels as it was cut. see Plate V. 

Tbe latest, and by much the most ingenious asMrSmiih s, 
well as promising machine of this kind, of which ive 
have received any account, is that constructed by 
Mr Smith, of the Deamton (Cotton Works, Perth- 
shire. Mr ,Smith’8 perseverance, Jus successive im- 
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Itnpl«mtntiprovementd, and ingenioua yet aiinple contrivances 
H for remedying defects, afford strong grounds to hope 
110*868 ultimately succeed in rendering* his ma- 

Wn!w ® valuable acquisition to agriculturists. 
He made the first tiial of his- machine, (See Plate VI.) 
upon a small scale, during the harvest of 1811. It 
was then wrought bv two men* In 1812, he con- 
structed one upon a Jarger scale, to be wrought by 
a horse ; hut though he cut down several acres of 
oats and barley with considerable ease, it was found 
that when met by an acclivity, the hprse could not 
move the machine with proper effect In 1813, he 
made a more successful attempt with an improved 
machine, worked by one man axid two horses ; and 
last year, (1814,) it was stdl farther improved by an 
additional apparatus, tending to regulate the appU- 
catiou of the cutter, when wmking on an uneven sur- 
face. 

'I'he cutter of tins machine is circular, and operates 
horizontally ; it is appended to a drum connected with 
tl)e fore part of the machine, its 'blade projecting 
Home iuclais beyond the periphery of the lower end of 
the drum (See Plate VI.) ; aud tlie machine is so con- 
Htructe<l as to communicate in moving forwanl, a ra- 
pid rotatory motion to this drum and cutter, by which 
the stalks are cut, and falling upon the drum, are car- 
ried ruiiud and thrown off in re^loi' rows. This most 
ingenious piece of machinery will cut about an English 
acre per hour, during which time the cutter requires 
to be Jour times sharped with a common scythe 
stone. The expense of this machine is estimate<l at 
from L. 30 to L. 35. If properly managed^ it may 
last for many years; only requiring a new cutter 
every two or three years, a repair which caimot cost 
inuclif 

Sect, 1L Farm-PIouses. 

r.um. Suitable farm buildings are scarcely less noces- 
ituuscs. ggj.y to the husbandman than implements and ma- 
chinery, and might, without much im[>ropriety, he 
classed along with them, and considereu as one great 
stationary tnacliine, . operating more or less on every 
branch of \bour and produce. There is nothing 
which marks more decidedly the state of agriculture 
in any district than tlm plan and execution of Uiese 
buildings. 

situaiion. In erecting farm-houses, the first thing that deserves 
notice is their situation, both in regard to the other 
parts of the faim, and the convenience which they ought 
themselves to possess. In general, it must be of im- 
[mrtance on arable farms, that the buildings should be 
set down at neaily an equal distance from tlie extremi- 
ties ; or so situate tliat the access, from all the diffe- 
rent fields should he easy, aud the distance from thoso 
most remote no greater than tlie size of the farm ren- 
ders unavoidable. The advantages of such a position 
iu saving labour, ore too obvious to require illustra- 
tion ; and yet this matter is not nearly so much at- 
tended to as its importance deserves* In some eases, 
however, it is advisable to depart from this general 
rule, of which one of the nmst obvious is, when a 
cummniul of water for a thrasliing-mill and other pur- 
poses rnn be better secured in another quarter of the 
toim. 


The form most generally approved for a set of Farm, 
offices, is that of a square, or ratlier a rectangular 
parallelogram, the houses being arranged on 
north, east, and west sides, and the south side Form, 
fenced by a stone wall, to which low buildings for 
calves, pigs, &c, are sometimes attached The space 
thus inclosed is usually allotted to young cattle: 
these have access to the sheds on one or two sides, 
and are kept sepainte according to their me or ago 
by one or more partition-walls* The fanner s dwell- 
ing house stands at a short distance from the odices, 
and frequently commands a view of the inside of the 
square ; and cottages for servants and labourers are 
placed on some convenient spot, not far fiH^m the other 
buildings. ' 

The number and airangement, as well as the size 
of the different houses, must depend, in some degi ec . 
on the extent of the farm, and the general manage- 
ment. It is therefore only necessary to notice paiti- 
cularly those which are indispensable in every case on 
an arable farm, and the degree of accommuilutioii they 
should afford. 

The I^am is always set down so as tabo as conve- h'*''^** 
nient as possible for the stack* yaid, wherever corn is 
put up in stacks mstead of being immediately carru*i! 
from the field to the barn itself. Relatively to tlie 
other buildings, its situation may be varied according 
to circumstances ; but two things should be attenderl 
to ; firat, its contiguity to the granary ; and second, its 
facility of access for furnishing straw to the cattle - 
houses. In the plan delineated in Plate VII., it is 
placed in the middle of the north range, with one end 
projecting into the. stack-yard, and the other where 
the straw is lodged, on a line with stables on one side, 
and cattle houses on the other, and having a door opet«- 
ing towards the straw-yards. As it is to be under- - 
Bt6od throughout this desci'iption, that a thrashing- mill 
is employed, from 20 to .30 feet within walls, on the 
length of this side of the square, will generally be sui- 
fieicat for the straw- house. The height of tlie bam 
must be such as to allow at leaat one winnowing ma- 
chine tn be attached to the null, and its length is de- 
termined by the size uf the farm. 

A Grmuiry is an iudispeusable accommodation on Oranarv 
all tolerably laige fiu’ms, and is commonly, thong!* 
in many cases improperly, placed above the cart- 
sheds to be afterwards noticed* From oxperienci' 
and observation we would recommend that the 
granary should bo under the roof of the bain, im- 
mediately above the floor on which the machine works ; 
and that tlio corn should be raised to it from th(> 
ground-floor, either by the thrashing-mill itself, or 
a common windlass easily worked by one man. 

When it is to he taken out and carried to market, it 
may bo lowered down tmon caits, with the utmost 
fjmuity and dispatch. There is evidently no greater 
expense incurred by this arrangement ; for the same 
fl^oor and height of side-walls that must he added to 
the barn are required in whatever sUniation the 
granary may he ; and it possesses severs# ,,ij4vantages. 

Owing to {ts being higher than the ^jocept build- 
ings, pere is a freer circulation of idr, oiai less dan- 
ger of pilfering, or of destruction by vermin ; the 
com can be deposited in it as it is dressed, without 
being exposed to the weather, while the saving of la** 
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Fttrm- bour » in most cuaii aonsulemble. Hiis plan has been 
Uoum, jgj^jy redninmended by several agricaltural writers 

and has been found exceedingly cenvenient in prac* 
tice. 

S(rtbie> StaUes are now conatrueted in such a manner that 
all the horses stand in a line with their heads towards 
the same Bide-wa]l» instead of standing in two lines, 
fronting opposite walls, as formerly. Those lately 
erected are at least sixteen feet wide within walls, and 
sometimes eighteen, and the width of each staU npon 
the length of the stable is commonly five feet. To 
save a little room stalls of nine feet are sometimes 
made to hold two liorses, and, in that case, the manger 
and the width of the stall are divided into equal parts 
by what is called a half trevice, or a partition imout 
half the d^th of that which separates one stall from 
another, m this contrivance, each horse indeed eats 
his food by himself ; but the expense of single stalls, 
is more tlum compensated by the greater ease, securi- 
ty, and comfort of the horses. The trevices or parti- 
tions which divide the stalls, are of deals two inches 
thick, and about five feet high ; but at the heads of 
the horses, tfie partition rises to the height of seven 
feet, and the length of the stall is usually from seven 
to ^ht feet. 

The manger is generally continued the W'hole 
length of ^e stable. It is about nine inches deep, 
twelve inches wide at the top, and nine at the bottom, 
all inside measure, and is placed about two feet four 
inches from the ground. Staples or rings are fixed to 
the breast of the manger, to which we lioi-ses are 
tied. 

The rack for bolding their hay or straw is also 
commonly continuc<l the whole length of the stable. 
It is formed of upright spars, connected by cross rails 
at each end, and from two to two and a half feet in 
height. The rack is placed on the wall, about one 
toot and a half above the monger, the bottom almost 
close to the wall, and the top projecting outwards so 
as to form an a^e with it of twenty or twenty-five 
degrees. The spars are sometimes made round, and 
su^ into the Cioss rails, and sometimes square. In a 
few stables lately built, the round spars turn on a pivot, 
which facilitates the Erse's access to the bay, with- 
out requiring the interstices to be so wide as to per- 
mit him to draw it out in too lar^ quantities. 

Immodwtely above tbe rack is an opening in the 
hay-loft, through which tbe racks are filled. When it 
is thought necessary, this may be closed by boards mo^ 
ving on hinges. 

Behind the horses, and about nine feet from the 
front wall, is a ^tter, having a gentle declivity to the 
straw-yard or urine-pit. Allowing about a foot for this, 
there will remain a width of eight feet to the bade 
wall, if tbe stable be eighteen feet wide ; a part of 
which, close to the wall, is occupied with com chests 
and places for harness. 

In some of the best stablefl, tbe racks occupy one 
of the angles between the wall and trevices, and form 
the quadrant of a circle. Tbe spars are perpendicu- 
lar, and wider placed than in the lianging racks. The 
Jmy-seed fafis into a box Mow, inst^ of being 


dropped on the ground, or htocunmodlng the eyes and 
ears of the horses. Housss. 

With^a view to save both the hay land the seed, H 
is an advantage to have the hay stack so near the stable 
as to admit of the hay being mrown at once upon the 
loft. In some stables there is no loft, and tbe hay is 
stored in a separate apartment. The floor is for the 
most part paved with undressed stones ; but in some 
instances, the space from the gutter to the back wall 
is laid with flags of freestone. 

According to the plan we are describing, CMr- Cattle- 
hoitm are placed on tbe other »de of the straw-house, Houses. , 
and, with a root-house, complete the north side of tbe 
square. The extent of these, it is evident, depends 
not only on the ma of the form, but on the gweral 
management, mid most vary accei^ing as rearing, fot- 
tening, or dairy cattle, form the prindpal oUect. To 
avoid prolixity, let it be understood mat this part of 
the range is allotted to fottenfog cattle. There are 
three ways in vritich the cattle are placed ; first, in a 
row towards one of the side walls ; second, in two 
rows, either fronting each other, with a passage be- 
tween, or with their heads towards both side walls ; 
and, third, across, or upon tbe width of tlie bouse, in 
successive tows, with intervening passagos for feeding 
and removing the dung. In tbe first plan, it is usud 
to have openings in tbe walls, through which they are 
supplied with turnips, otherwise they must necessarily 
be served from behind, with much inconvenience, both 
to the cattle-feeder and tbe cattle themselves* Tbe 
plan that is most approved, and now becoming general 
when new buildings are erected, is to fix the slakes to 
which the cattle are tied about two and a half or three 
feet from the wall, which allows tbe cattlemaii, with- 
out going among them, to fill their troughs successive- 
ly from his wheelbarrow or basket, with mucli ease and 
expedition. It is also a considerable improvement to 
keep the cattle separate, by partitions between every 
two. Tins will in a great measure prevent accidents, 
and secure tbe quiet animals from bemg injured by tbe 
vicious ; for, in these double stalls, em may be tied 
up to a stake placed near the partition, so as to be at 
some distance from his neighbour ; and 4 is easy to 
lodge together sucli as are alike in siae and in temper. 

The width of such stalls should not he less than feet, 
and the depth must be rejpilated by the size of tbe 
cattle. 

Wherever a number of cattle are fed, on apartment Boot- 
is required forcOntuimng turnips, potatoes, &c. when House, 
brought from tbe field, unril they are deidt out Into 
the troughs. This apartment is placed cither on the 
line of the cattle-houses, or begins another side of tbe 
square, at the angle of the junction of the two sides. 

The outer door ought to lio so laige as to admit a 
loaded cart ; and there is an umer-door that opens in- 
to the foederis walk along the beads of the cattle. At 
the other end of this, a door opens into the straw- 
house ; so that their food and Utter are no' way expo- 
sed to tbe weather, and tlie labour of the feeder is 
greatly diminished. 

Tlie east and west sides of the smare consist chief- Gsttls and 
ly of sheds for the straw-yard cattle, and cart-sheds* Csrt- Sheds. 


Dickson’s Pr-Tctical Affricukure^ Vol. I. p, 48, and General Report cf the Agricultural State Seodamd^ 
Vol, I, p. 141. g 
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F«rm« But Btables for young honw> rjidiag^borBOs, nndfor 
houtei. separating the sick from the othersy may be placed 
upon that aide which oounects with the common atahle 
already deacribed ; and, in like manner, a part of the 
oppotiito aide, connectuig with the cattle-houaeB, may 
be allotted to cowa ; or, if necessary, the feeding- 
houses may he continued^ The cattle-sheds are open 
towards the straw-yards, and the cart-sheds outwards 
to the road. On one of these sides there should 
be a close apartment for small tools, and another 
for preparing corn and roots by steam, which may 
also servo for other purposes. In some convenient 
place near the stables and cattle-houses, or imme- 
diately over them, there should he sleeping-rooms 
for the servants who have tlie chaige of them, that 
they may be at hand in case of acci^nts during the 
night. 

! I Of;. Styes Along the wall which completes the inclosure, such 

.10(1 Poul. low buildings may be set down, particularly hog-styea 
tj 1 .ijoiisos. and poultry-houses, as maybe thought desirable. These 
Ntyes should open behind into the straw-yards, to 
wiiicli the hogs should have access for picking up 
corn left on the straw, and what turnips, clover, lki\ 
arc rcliised by the cattle. When they are kept in 
great miinbers, it may, he uecessai’y to allot them a 
1‘ange of styes, with yards in front, in another place, 
UH is commonly done by gentlemen farmers ; but it is 
absurd fastidiousness, in a rent-paying farmer, to ex- 
clude these profitable animals from a place where a few 
of them will make themselves fat wi^out a shilling 
of expense, and without any real injury to the cattle 
among which they feed. 

It w’ill be seen from the engraving, (Plate VII.), 
that a road, which should be always kept in good or- 
der, goes along three sides of this square, from which 
there is access to the houses, instead of entering 
through the straw-yards the inclosed area. All 
the houses in which live-stock are kept Imve an open- 
ing behind towards the straw-yards, for carrying out 
their dung. 

This plan, which, with slight variations, required by 
circuniKtances, is common in tlie north of England 
and south of Scx)tland, is meant to combine convenience 
with economy, and is well adapted to most arable 
farms in the occupancy of tenants. Proprietor who 
form, sometimes (dioose to add several other buildings, 
and, at the same times to vary a Utile their distribu- 
tion. 'Dius, it is common to separate the straw-yards 
from the sides of the square, by a cart-way, towards 
which all the doors open, and the hog-styes with yards 
are usually placed behind one of the sides where they 
aie least exposed to observation. 

Watering. Ill every case, it is absolutely necessary that there 
1 roughs, should he water in or near the area. In the plan de- 
lineatetl in Plate VII. a nuinp is placed at the end of 
the wall wiiich divides the ar^, and along this wall 
are fixed trouglis, to which the cattle on each side have 
access at all times. 

Uiiiie.Pif. a great nuinlier of cattle are fed at the stake, 

it is neevssary to have a reservoir near the square to 
leceive iheir urine. The urine is either applied to the 
land in its liquid* state, or earth, peat-moss, are 
throw n into the pit in such quantities os may be no-.( 
cessary to absorb it. Sometimes the reservoir is sunk 
below the area, and the urine raised by a pump, and 
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spreed over , the straw-yard. But, on those arable F«nii- 
farms where no more cattle are reawid or fattened, 
and' no more turnips consumed at the bomcfttead, 
than what are needeil for converting the at raw into 
manure, a reservoir for urine is nut requircxl ; the 
whole of it being absorbed by the stiaw as it is drop- 
ped. 

The practice of feeding cattle in small ^heds ami 
straw-y^ls, or what are called hmiimis in Berwick • 
shire, deserves to be noticed with approbation, vvl>en 
saving of expense is not a paramount object. Two 
cattle are usually kept together, and go loose, in 
which way they mre thought by some to thrive better 
than when tied to a stake, and, at the same time, 
feed more at tlieir ease than when a number are kept 
together, as in tlie common straw-yards. All that is 
necessary is, to run partition-wallH across the ^l]eds 
and yards already descrlhed, or, if these are allotted 
to rearing stock, one side of the squai'e, separated by 
a cart-way from the straw'-yards, is appropriated to 
these bammek. 

On large farms, a smith’s and a wvight’s sluYji arOwSmiiii s 
found exceedingly convenient, even lliougb us 4 ‘d only i ^ 
one or two days a-week. Much time h lost in 
to a distance to the residence of those necessHiy me- 
chanics ; and it is now not uncommon to have houses 
fumisbed with the necessary accommodations on forms 
of this description, where the smith attends at stat^nl 
intervals, and the wright when wanted. It is better 
to set down these houses at a little distance, than to 
place them on the square, wdience, among other in- 
conveniences, the danger from fire i.s a sufocient rea- 
son for excluding them. 

The cottages for farm-servants, which are usually Ci/tMfi. 
set down in a line, at not an inconvenient distanco 
from the offices, ought to contain each of them at 
least two apai'tinents with fire-plut es, though, in &oine 
of the best cultivated counties, there is only one chim- 
ney, and no other division than what is made by the 
funiiture. But hotUT accommodation for thi.s useful 
and meritorious class is now generally allowed in erect- 
ing new buildings. Every cottage has a small kitchen - 
garden adjoining ; and as form-servants in the souiIkm ii 
counties of Scotland have each of them u cow, kept 
all the year on the. form as pait of their wagon, it. is 
common to attach a byi’e for them to the range* of 
cotUigcH, and sometimes also hog-styes, and apart- 
ments for fuel. 

It is unnecessary to say any thing of a formers 
dwelling-house, as the nisso and accommo<lations are 
very little different from those of other dwelling-houses 
possessed by people of the same property or inc-ome. 
it is only on dairy forms that particular apartments 
are necessarily appropriated to the business of a farm ; 
and these shaU be described under a separate article. 

See Dairy. 

Most of the form-buildings recently erected in the 
best cultivated counties are covered with slate. A 
thatched roof is still common for cottages, thougli for 
these also slate is beginning to he preforred. One 
cauB<? of the comparative 8 t<?riiify of land in former 
times, was the great quantity of straw that was with- 
drawn from the food or litter of cattle, and used as 
thatch, instead of being converted into manure. 

Tenants bolding on leases for a term of years, are Repairs. 

Q 
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usually taken bound to keep all the houses on a farm 
ill autheient repair during their occupancy, and to leave 
them 00 at their removal, having received them in ouch 
a slate at their entry. It is common Ut have them in- 
spected by tradesmen, Ijoth at the beginning and expi- 
ration of a lease, for the purpose of detertnining their 
condition, and awarding sucli repairs as may he neces- 
sary. Ill some distiicts, it is the practice to ascertain 
their value at the commencement of a lease, the tenant 
being bound at bis removal, when a se^nd valuation 
takes place, to pay or to accept the difl^rence. But the 
olijections to this method are olivious. If no change 
lias taken place, during the cuitenoy of the lease^ m 
the price of materials and wages of labour, tlie tenant 
suffers by being called upon to make ip)od the decay 
occasioned by the lapse of time, which ought to be 
considered as covered by his rent. If, on the other 
liand, both materials and labour have advanced in price, 
as has been the case of late years, the proprietor may 
be obliged to make a large payment to the renioving 
tenant, even though the houses are rendered of less 
l eal value, not only by time, but by carelessness or 
dilapidationo. 

Sect. III. rjiNCES. 

Next to impleraenls and machinery, and suitable 
buildings, fences are in most situations indispensable 
to the profitable management of arable land. TJiey 
are not only necessary to protect the crops from the 
live-stock of the farm, but often contribute, in no 
small degree, by the shelter they affonl, to augment 
and improve the produce itself. On all arable farms, 
on which cattle ami sheep are pastured, the case, se- 
curity, and comfortr which good fences give, lauh to 
the owner and the animals themselves, ai'o too evident 
to require particular notice. And as there are few 
tracts so rini as to admit of crops being carried off die 
land for a succession of years, without tht» interventioD 
of g"een cro|)8 consumed where they grow, fences of 
some description or other can very rarely he dispensed 
with, even in the most fertile and highly improved dis- 
tricts. 

There is no branch of husbandry so generally mis- 
managed as this. No district, of any considerable ex- 
tent, perhaps, can l>e named, in which one does not 
see the greater part of what arc’ cidled fences, not 
only comparatively useless, but wasteful to the posses- 
sor of the lands whicli they oc ^**.ipy, and injurious both 
to himself and his neighbours, by the weeils which 
tliey shelter. This is particularly the case with tliom 
hedg<)s, which are too ofieu plont^ ui soils v'here they 
can never, by any maingement, be expected to he- 
como a sufficient fenc^' ; and which, even when plant- 
ed on suitable soils, are in many cases so mueh ne- 
glected when young, as ever afterwards to be a nui- 
sance, instead of an ornamental, permanent, and im- 
penetrable harrier, as, with proper training, they might 
nave formed in a few years. 

Until of late, inclosurea have too ofteti been made 
without much regard to ilte eiae of the i'arm, the ex- 
posure, the form of the fields, and the equability of 
the soil. This is the more to be regretted in tlie case 
of live fences, which ought to endure for a long course 
4»f yeais, and which cannot be eradicated without coii- 


siderable expanoe. It is iinpossib)e» indeed, to lay 
down any rules on this su^ect that would be gene- 
rally applicable ; but upon a little reflection it muat 
be evident, that the siae of the field ahoukl be suited 
not only to the extent of the farm, but also to the 
nature of the soil, which ought to prescribe the 
course of management, whetlier in alternate white or 
green cro|)s, or wnth the intervention of several years 
pasturage H-that the exposure of the land should be 
considered, in order that the fences may give the 
shelter that is most required that tlie form of the 
field should be such, as to render it most accessible 
from the farm-huUdings, and that it may be cultiva- 
ted at the least expense, the lands or ridges not be- 
ing too short, nor running out into angles at tlie 
points where the fence takes a different direction 
and that the soil of the inclosure should be as nearly 
alike throughout as possible, that the whole field may 
be always under the same kind of crop. It roust, ui 
general, be a matter of consequence to liavo water in 
eveiy inclosure ; but this is too obvious to escape at- 
tention. 

' Notwithstanding the gardendike appearance which 
trees growing in hedges give to the landscape, it seems 
to be agreed by the most intelligent agriculturists, that 
they are extremely hurtful to the fence, and for some 
distance to tlie craps on each side ; and it is evident, 
that, in many instances, the highways, on the sides 
of which they often stand, suffer greatly from their 
sluuie. It has therefore been doub^, whetlier such 
trees he profitable to the proprietor, or beneficial to 
the public ; — to the farmer they ai-e almost in every 
case injurious, to a degree beyond what is commonly 
imagined. 

In the subdivisions of an arable faim, whatever 
may be the kind of fence which it is thought advisa- 
ble to adopt, we would racommend that particular 
attention W> paid to tlie course of craps which the 
quality of the soil points out as the most advantage- 
ous ; ami that upon all farms, not below a medium 
sixe, there should bo twkw tlie number of inclosures 
that there are dirisions or breaks in the course. "J'hus, 
if a six years’ rotation be thought the most profitahks 
there should be twelve inclosuros, two of which ara 
always under the same crop. One very obvious od- 
vant^e in this arrangement is, that it tends greatly 
to oqualixe labour, ami, witli a little attention, may 
coiitrilittte mucb to equalise the pnnluce also. On 
large farms, where all the laud under turnips and clo- 
ver, for instance, U noer the extremity of the grounds, 
or at a considerable distance from the buildings, sup- 
posed to be set down near the centre, it is clear that 
the labour of supplying tlie Imuse and straw-yard 
stock with these crops, as well as the carriage of the 
maimro to tlie field, is much greater than if the 
fields were so arranged, as that the lialf of each 
of these crops had l^en near the offices. But by 
means of two fields for each crop in the rotation, it 
is quite easy to ronnect together one field near the 
houses with another at a distance, and thus to have a 
supply at hand for the lioroe stock, while the distant 
crops may ho consumetl on the ground, ’i'Le same 
'equalisation of labour must be perceived in the cul- 
tivation of the com fiekls, and in havesting the 
craps. The time lost in travelling to some of the 
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Ktnoet* fields^ when working by the plough, k of itself a mat- 
ter of some consequence on large farms. But the ad- 
mtagesof this arrangemefit are not confined to the 
kfialization and economy of labour ; it may ako, in a 
great measure, render the annual produce uniform and 
equable, notwithstanding a considerable diversity in 
the quality of the soil. A field of an inferior soil may 
be connected with one that iriT naturally rich, amd in 
the consumption of the green crops, as well as in the 
allowance of manure, the poor l^d may be gradual- 
ly brought nearer, in the quantity md quality of its 
produce, to the rich, without any injury to the latter. 
Thus a field under turnips may be so fertile, that it 
would be destructive to the succeeding com emp to 
consume the whole or the greater part on the ground ; 
while another may be naturally so poor, or so deficient 
in tenacity, as to make it inexpedient to sjuirc any 
part for consumption elsewhere. By connecting these 
two under the same crop, — by carrying from the one 
what turnips are wanted for the feeding- houses and 
stnnv-ynrds, and eating the whole crop of the other 
on tlie ground with sheep, the ensuing crop of corn 
will not be so luxuriant on the former as to be unpro- 
ductive, while the latter will fjeldoni tail to yield nbuii- 
danily. 'Fhe same plan will also be advantageous in 
the case of other corps. Hay or green clover may 
be taken from the richer field, an<l the poorer one de- 
pastured ; and on the one wheat raSy succeed both 
turnips and clover, while the more gentle crops of 
barley and oats are appropriated to the less fertile 
field. 

'riiese observations are particularly applicable to 
turnip soils, of such a quality as not to require more 
than one year s pasturage, and which arc therefore cul- 
tivated witli corn and green crops alternately ; but the 
same principle may be extended to clay lauds, and 
such as require to Imj depastured two or more years in 
succession. 

i cticcs use It is scarcely necessary to add, that upon wet soils, 
fill as where hedges are employed as fences, it is of impor- 
Dijiiii'i. the ditches be drawn in such a direction as 

to serve the puri» 0 Hes of diwins, and also that they may 
receive the water ti*om the covemd drains that may 
l)e rafpiired in the fields contiguous. According as the 
line of the fence is more or less convenient in this re- 
spect, tftc expense of draining may be considerably di- 
minished or increased. 

Wttll-i and The most common fences, of a permanent character, 
riiorii are stme imlk and white thorn hedges* Stone walk 
Hedges ; have the recommendation of being an immediate fence ; 
but the disadvantage of going padually to decay, and 
of requiring to be entirely rebuilt, in some cases every 
twenty years, unless they are constructed with lime mor- 
tar, which is in man^ districts much too expensive to 
be employed in erecting common fences. White thorn 
hedges, on the contrary, though they require several 
years to liecome a fence of themselves, may be pre- 
served at very little expense afterwards in full vigour 
for several generations. 

Having thus thrown out a few hints Of a general 
nature, we beg to refer the reader, for an account of 
the liiflerent sorts of fences commonly employed, to 
the body of the work (AoRicuLTuna, P. III. § 10), 
and shall only observe here, that, ia many ins^ces, 
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there seems to be a radical error in the first const mi' 
tion and subsequent tnanag&tuBut of hedge-fences in 
particular, which might be easily removed uiukr ap- 
propriate covenants of lease. The expense of inclo-bywhom 
sing, and, of course, the directiim and construe- 
tion of the fences, ought to be undertaken in almost ’ 
every ease by the proprietor, not merely fie the sake 
of relieving the tenant from a burden which may be 
incompatible with his circumstances tuul professional 
duties, but ako fit>m a principle of economy on the 
part of the landlord. Whatever may be the tiMiant’s 
knowledge and capital, it is not to be expected that his 
views should extend much beyond his own acconirao- 
datton during hU temporary , occupation ; wheroas 
the permanent interest of the landlord requires, not so 
much a minute attention to economy in tho first in- 
stance, as that the amelioration shall be as complete 
and as durable as possible. The tenant s outlay on 
fences must inevitably be returned by a diminution 
of the yearly rent, and probably with a largo ])rofit 
for the first advance of the money; wliile, at the 
same time, that money may be expended in an im- 
provonient which is neither so complete nor so last- 
ing as it might have been rendered, bad it been doiu* 
at the expense and under the direction of the proprie- 
tor. 

But another error of the same kind is probably*'”'* .*^*1'’ ‘ 
still more common, and by far more pernicious 
landholders. The fences are to be kept in repair by 
the tenant ; which, in so far as regards stone walls, 
is a stipulation no way objectionable. But it often 
happens that a landlord, even though be runs a hetlge- 
fencft at his own expense, leaves it to be trained up 
by the tenant without his interference ; and the con- 
sequence is, that, in perhaps nine cases out of ten, it 
never becomes a sufficient fence at all ; — that the ori- 
ginal cost is lost for ever ; and that the land which it 
occupies is not only unproductive, hut actually a nui- 
sance. Besides, it is evidently improper to require 
of a tenant to rear up a giH)d fence, commonly by a 
greater outlay ihtm was required for forming it, when 
the half of his lease perhaps mtist elapse before ho 
can derive much benefit from it. This mistake on tlu' 
part of proprietors is probably the principal cause of 
the badness of hedge-fences ; for if riiey are neglected 
when the plants aro young, — if cattle are allowed to 
make gaiw, — water permitted to stagnate in the ditch, 

— or weeds to giw unmolested on the face of the 
bank, no labour or attention afterwards will ever make 
an equal and strong fence. As it is well known how 
difficult, or rather impossible, it is to enforce this 
care by any compulsory covenants, the best plan 
for both parties k that which is adopted in 
some distriots, where hedges ai'e reare<l at the 
mutual expense of landlord and tenant, — the thonis, 
while they require it, being protected hy rails, or 
otherwise, so as to give tho tenant all tho advantages 
of a complete fence in the mean time. In this case 
lie cannot justly complain that he pays a aliari^ of 
the expense ; and this payment funiLshes the strong- 
est motive for preserving the young thorns from da- 
mage, and for training them with such care, as to 
become a complete fence in the shortest possible 
period. 
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Hie provislonjt of tlie law of Scotland^ in regawl to 
**‘*’^*^^*^ff> hav4? iirmtwitficl this invaluable !inprov<*inent 
V country. It IioUh out the greatest facilities, 

fnws »c fitraighteiiing the boundaries of conterminoua 

iMbog properties, and for erecting marcli-fenc*is, by obliging 
! I *'cv".. every proprietor, upon due notice from bis neighbour, 
to dt^fray half the charges of such a fence as the na- 
ture of the noil and surface may render most eligible* 
By an act in 3 GBO, cattle must be constantly herded 
duritig the <1ay, if Ujc pastures be not inclosed, and are 
ordered to bo kept during the night in houses, folds or 
inclosures ; a lino is exigible from the owner, if his 
cattle tre8])aaH on his neighbonr'H lands, — so much for 
cviMy tuiima), — over and above the damage done, even 
whei o thoi*e are no fences ; and, by the statute 1695, 
iieuvy penalties are denounced against such as destroy 
fences. 

Sect. IV. TitLAUti:. 

As the operations connected with tillage must ne- 
(tlmu'imI ressarily be regulated by the condition of the soil and 
oIjm i\u. surface, and the crops to hr cultivated, as to which we 
nhall have occasion to treat in a subsequent section, 
all that is at present necessary is, to offer a few gene- 
ral observations, premising, that we here take it for 
gitmted, that all thotu^ obstructions which fall to be 
considered under the chapter on Natural Pastures and 
M'astes, have either never existed, or been ali’cady re- 
moved. 

It is well known to every husbandman, that clayey 
or tenacious soils should never be ploughed W'ben wet ; 
and that it is almost equally improper to allow them 
t<» become too dry ; especially if a crop is to he sown 
without a second ploughing. The state in w'hich such 
lands should be plougtied is that which is commonly 
indicatiid by the phrase, between the tvet and the 
dry,'’ — while the gi’ound is slightly moisit, mellow, and 
the least cohesive. 

In ploughing the first time for fallow^ or green crops, 
all good farmers begin immediately after harvest, or 
after wheat sowing is finished ; and when this land has 
W'lntiT swuirds, if there beany, 

nmiffhing. nre next turned up. I'hc reasons for ploughing so ear- 
ly are sufficiently obvious ; as the frosts of winter ren- 
der the soil more friable for the spring operations, and 
assist in destroying the weed roots. In some places, 
Jiow'over, the first ploughing for fallow ia still delayed 
till after the spring seed-time. 

In the following remarks, the swing-plough, drawn 
by two horses, is to be understood as the. one employ- 
ed, if no other be ment ioned ; and the practices of some 
of the KngUsb cminties having been described in the 
body of the work, we shall here confine ourselves, for 
the most part, to those of the north of England and 
the «outh-east of Scotland. 

Three different j>oints require particular attention in 
ploughing ; ] . tlie breadth of the slice to be cut ; 2. 
its (kq)tb ; and 8. tlie degreoln which it is to 1)0 tinn- 
ed over which last circurostanco depends both up- 
on the construction of the plough, particularly tne 
mould-board, and the care of the ploughman* 

The breadth and depth of the furrow-slice arc re- 
trnlatod by judiciimsly placing the draught on the noz- 
zle or bridle of the plough ; setting it so as to go more 
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or less deep, and to take more or less laud or breadth Tillage, 
of slice, according as may he desired. In general, tlie 
plough is so regulated that, if left to itself, and merely 
kept from faUing over, it would cut a little Inoadcr Mad 
a little deeper Uian is required. The coulter is also 
placed with some incUnatioii towards the left or land 
side, and the point of the sock or share has a slight 
tendency dow'ii wards. * 

Tlie degree to wbicli the furrow-slice turns over, ibni-rcnf 
is in a gi*eat mensiiMf <let(>rrnincd by the proportion VI* 
betw’ooii its breadth and depth, which for general pur- 
poses is usually as three is to two ; or when the furrow 
is nine inches broad, it ought to be six inches in 
depth. When the slice is cut in this proportion, it 
will bo nearly half turned over, or recline at an angle 
of 40 or 45 dcgiT^es ; and a fiekl so ploughed will 
have its ridges longitudinally ribbed into angular 
drills or ridgelets. But if the slice is much hrosder 
in proportion to its depth, it will he almost complete- 
ly overturned, or left nearly flat with its original sur- 
fiice downwards; and each successive slice will he 
somewhat overlapped by that which was turned over 
idbnediately before it. And, finally, when the dejith 
materially exceeds the width, each furrow-slire will fall 
over on its side, leaving all the oiigiiial surface bare, 
and only laid somewbai obliquely to the horizon. 

The JiTKl of these modes of ploughing, wlicre the 
breadth and <lepth are nearly m the proportion al- 
ready mentioned, is the best adapted for laying up 
stubble land after harvest, when it is to remain du- 
ring w'inter exposed to the mellowing influence of 
frost, preparatory to fallow or turnips. 'I'lio second 
or shallow funow, of considendde width, as fiv(‘ 
inches in depth by eight or nine wido) is uiidcrstootl 
to answer best for breaking up old leys ; because it 
covers up tlie. grass turf, and does not bury the ma- 
nured soil. Tlie third is a most unprofitable and me- 
lessly slow opeiution, which ought seldom or m>ver 
to be aduptefl. The most generally useful breailth of 
a furrow-slice is from eight to ten inches, and the 
deptli, which ought to be seldom less than fuur 
inclies, cannot often exceed six or eight inches, ex- 
cept in soils uncommonly thick and fertih>. When 
it is necessary to go deeper, as for carrots and some 
other deep-rooted plants, a trench ploughing may he 
given by means of second plough following in the 
same furrow. ' Shallow jiloughing ought always to be 
adopted after turnips are eaten on the ground, that 
the manure may not be buried too deep ; and also in 
covering Hme,‘--OHpecially if tlie giouiid has been 
pulverized by fallowing, because it naturally tends to 
sink in tlie soil. In jdougbing down farm-yard dung, 
it is commonly necessary to go rather deep, that no 
part of the manure may be left exposed to the atmo- 
sphere. In tlie first ploughing for fallow or green 
crops, it is advisable to work as deep as possible ; and 
no great danger is to be apprehended, though a small 
portion of the subsoil be at that time brought to the 
surface. 

The furrow-slices are generally distributed into Bandit ot 
beds, varying in breadth according to circumstances ; 
these are called ritlgen or kmls, and aie divided from 
one anotlier by gutters or open furrou's* These last 
serve as guides to the hand and eye of the sower, to 
tlie reapers, and also for the application of manures 
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Tilligc. in a regular m^uRer, In eoile of a strong or rctentire 
nature, or which bare wet close subsoils, these fur- 
rows servo likewise as drains for carrying oif the sur- 
face water, and being cleared out, after the land is 
sown and harrowed, have the name of water fiir^ 
rows, 

llidges are not only different in breadth, but are 
raised more or less in the middle on tlifferont soils. 
On cla)fey retentive soils, the great point to be at- 
tended to is tlie discharge of superfluous water. But 
naiTow stitches of from three to £ve feet, are not ap- 
])rovod of ill some of the best cultivated counties, 
in these a hroadth of fifteen or eighteen feet, the land 
raised by two gatherimfs of the plough, is most com- 
monly adopted for such soils ; such ridges being 
tliouglit more convenient for manuring, sowing, har- 
rowing, mul reaping, tluin a narrower one; and the 
water is draineil off quite as eflbctually. 

On dry porous turnip soils, ridges may be formed 
much bioa<ler ; and were it not for their use in di- 
nuitiiig the labourers, may be, and sometimes are, 
ilispetised with altogether, 'i’hey are often thirty or 
thirty-six feet broad, wbicli in Scotland are called 
Imnd-wia ridges, because reaped by a band of shearers, 
comnioidy luix, sei'ved by one binder. If it be wished 
t/o olilitt nite the intermediate furrows, this may be done 
by casting up u nanw ridgelet or single bout drill be- 
tween the, broad ridges, which is afterwards levelled 
by the harrows. 

I’onning (tf With regard to tlie mode of forming tliesc ridges, 
straight, and of unifoim breadth,— -let us suppose a 
field perfectly leved that is intended to be laid off into 
ridges of any detcruimato breadth. The best plough- 
man belonging to the fai'm conducts the operation, 
with the aid of three or more poles shod with iron, 
in tin*, following manner : The first thing is to mark 
off’ tlie hciwl ridges, on which tlie horses ttmi in 
ploughing, wliich should in general be of an equal 
lireadtii from the bounding lines of the field, if these 
lines are not very crooked or itregular. The next 
operation, iissuming one straight Hide of the field, or 
a line tlint has been made straight, os tlie proper di- 
rection of the ridges, is to measure oft' from it with 
one of the poles (nil of them of a certain length or 
expressing Mj>ecific measures), half the intended 
hreiadth of the j’idg«s if it is to be ga^ered, or one 
lii'otidih and a iuiif if to be ploughect flat ; and there 
tlie plouginnan sets up a ])nle as a direction for the 
plough to cMiter* On a line with this, and at some 
distance, lie plants a second pole, and tlien in the 
same mmine.r a third, fourth, ilcc, as the irregularity 
of the surfac/O may render necessary, though three 
must always ho employed, — the last of tlieui at the 
end of the intended ridge, and the whole in one 
straight lino. He than enters the plough at tlie firat 

i iole, keeping the line of poles exactly between bis 
lorses, and ploughs down all the poles successively ; 
lialting his liorses at each, aud I'eplacing it at so many 
foot distant as tlie ridges are to be broad ; so that 
when ho raaches the end of the rblge, all his poles 
arc agayi sot up in a now line parallel to the first. 
He returns however along his former track, coirocting 
anv deviations, and throwing a shallow furrow on the 
side opposite to his former one. These furrows, when 
reversed, form the crown of the ridge, and direct the 


ploughmen who aa-e to follow* Tlie same operations rTilbge. 
are carried on until the whole field is marked out, 

This is called fiiring in Scotland, and strihhtg the fiei'* 

TOWS in England. It is surprising with what accuracy 
these lines are drawn l>y skilful [iloughmen. 

Another metluKl has been adopted for the same 
purpose, which promises to be useful with less pxpe-* 
rienced workmen. A stout lath or pole, exactly 
equal in length to the breadth of the intended ridge, 
is fixed to the plough, at right angles to the line of 
the draught, one end of which is placed across the 
liandles exactly opposite the coulter, while the other 
end projects towards the left hand of the ploughman, 
and is preserved in its place by a rope passing from 
it to the collar of tlie near side horse* At tlie outer 
end of the lath, a coulter or harraw tine is fixed per- 
pendicularly, which makes a trace or mark on the 
ground as the plough moves onwards, exactly parallel 
to the line of draught. By this device, tvhen the 
plough is feirvtg the crown of one ridge, the marker 
traces the line on which the next ridge is to be feired, 

(General Report of Scotland^ Vol. 1. p. SM.) 

With regard to the direction and the length of rid- 
ges, these points must evidently be regulated by the 
nature of the surface, and the sixe of the field. Short 
angular ridges, called buttSf which are often necessary 
in a field with iiregular boundaries, are always attend- 
ed with a considerable loss of time, and ought to be a- 
^oided as much as possible. 

In ploughing steep land it is advisable to give the 
ridges an inclination towards the right hand at the 
top, by which, in going up the acclivity, the furrow fulls 
more rea(lily from tim plough, and with less fatigue to 
the horses. Another advantnge of forming ridges in a 
slanting direetkm on such land is, that the soil is not 
so apt to be washed down from the higher ground, us 
if the ridges were laid at right aiigles. Wherever cir- 
cumstances will permit, tlie best direction however is 
due north and south, by tvhich the grain on both sides 
of the ridge enjoys ncurly equal advantages from the 
influence of the sun. 

'i'hc land being thus formed into ridges, is after- 
wards cultivaU>d without marking out the ridges anew, 
until tho inter-furrows have been obliterated by n 
fallow or fallow crop. This is done by one or other 
of the following modes of ploughing: 1. If the soil (tnun 
be dry, and the land has been ploughed fiat, the aiKi 1 m. 
ridges are sjdit out in such a way, that the spaC4> 
which the crown of the old ridge occupied is now al- ’■ 

lotted to the open furrow between the new ones. 

This is technically called croum^md-fiirrow plough- 
ing. When the soil is naturally rather wet, or, if 
the ridges have been raised a little l>y former plougii- 
ings, the form of the old ridges, and the situation of 
the inter-furrows, ore preserved by what is <‘alled 
castingy the furrows of each ridge are all laid 

ill one direction, while those of tlie next adjoining 
ridge are turned the contrary way ; two ridges being 
always ploughed together. 3. It is commonly ncces- (I'atheiin^r 
sary to raise tlie ridges on soils very tenacious of 
moisture, by what is called gaiheringy which is done 
by the plough going round the ridge, beginning at 
the crown and raising all the furrow slices inwards. 

4. lliis last operation, when it is wished to give the Ckaving. 
land a level surface, as in fallowing, is reveroed by 
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TilUge turning all tiha furro\v-iilic«B outwacrdfi; beginning at 
I! . the inter«fun' 0 iV 8 , and leaving an open furruw on ilie 
I'uHo wmg, In oidtjr to bring tlio land into 

jUji level a slate as possible, the same mode of plough- 
ing, or cleaving as it is called, Djay bo repeated as 
often as necessary. 

• High crooked ridges, which are described at some 
length in the body of the work, are universally dis- 
approved of, and now very rwe in the best cultiva- 
lAulling. ted districts. A machine ouiploycd in levelling such 
laud is exliibited on Plate VIII. ; and a reward was 
given by the Societjr of Arts in Loudon, for the im- 
jiruvemeuts made on it by j\Ir David Charles, in 
lb03. 

KvtLMit In the strongest lands, a pair of good horses ought 
pluu^lu’d to plough three quarters of an acre in nine houra, but 
i>y two the hrst plougiiiug, or on 

h'iable soils, one acre, or uii acre and a quartor, is a 
common day s work. Throughout the year, an acre 
a day may be considered us a full avenige, on soils of 
a medium conslsteucy. Thu whole series of furrows 
on an English statute acre, supposing each to he nine 
inches broad, would extend to 19,300 yards ; and add- 
ing twelve yards to every for the ground travelled 
over in turning, the whole work of one acre may be 
estimated us extending to 20, 4*10 ym*ds, or eleven miles 
wid newly five? furlongs, 

itiiibing. A kind of ploughing known by the name of rilfl/mg, 
w^as formerly (‘ommon <m laud intended for barley, ani^ 
was executed soon after harvest, as a pn^paration for 
the spring ploughings. A similar operation is still in 
use in some j)laces, after land has been pulverized bv 
clean ploughings, and is ready for receiving the seed. 
By this method only half the land is stirred, the furrow 
being laid over quite flat, and covcruig an equal space 
of tlie level surface. But, except in the latter in- 
stance, where coni is meant to grow in parallel lines, 
and wliere it is used os a substitute for a drill-machine, 
ribbing is highly objectioualde, and has become almost 
obsolete. 

Scarifjing. Viiriuiis inventions, under the names of Culilvatufri 
SmriJimtorj iSet^kr, &c. have been empioyeil in 
England to sujiply the place of the plough, or rather 
to diminish the number of ploughings. 'J'heir use is 
to loosen the soil, without bringing up a new sui'faee. 
One of them mnler the name of a GriMmrj has been 
already descrihed in the section on linpleiuents, and 
an oiigiaving of it is annexed. (See Plate I.) An im- 
j)leiijent of this kind, worked by two horses, may cover 
a space of three feet, and the breadth of its work is 
consequently equal to that of four ordinai 7 furrows, or 
to four acres a-day ; uiiil upon lands that are consider- 
ably pulverized, it may go over six acres. If three 
operations ol' such a machine be equal in point of efli- 
cu'y to two ploughings, the saving of expense must 
in all cases he considerable ; particularly tliose dis- 
tricts where the plough is still wiarked by a team of 
four or six horses. But one, and, on strong land, two 
ploughings must be given, betbre it can be employed 
with mucli advantage. 

Sect. V. Pallowi:no. 

Opinionsou 'I'licrc is no Itninch of agricultural practice that 
1‘ullov.ing. lius engaged more attention of late tlmn this; and 


after many years* controversy, in wliiclt some of the Ksllowicg. 
ablest cultivators of the present day have entered tlie 
lists, and exhausted perhaps all tlie legitimate argu- 
ments on both sides, the practice does not ajipear to 
givo way, but rather to extend, on wet tenacious 
clays ; and it is only on such that any one contends 
for tlio {^vantages of fallowing. The expediency or 
inexpediency ot pulverizing and cleaning the soil by 
a bare fallow, is a question that can bo determined 
only by experience, and not by argument. No rea- 
sons, however ingenious, for the Otiiission of this 
practice, can bring conviction to the mind of a far- 
mer, who, in spite of all his exertioos, finds, at the 
end of six or eight years, that his land is full of 
weeds, sour, uiid comparatively unproductive. Drill- 
ed and horse-hoed green civipa, though culti- 
vated with advantage on almost every soil, are 
probably in general unprofitable as a sahstitute for 
fallow, and after a time altogether ineflicient. It is 
not because turnips, cabbages, &c. will not grow 
ill such soils, that a fallow is resorted to, but because, 
taking a course of years, the value of the successive 
crops is found to be so much greater, even thong ft 
an unproductive year is intei'posed, as to induce 
a preference to fallowing. Uorse-hoed crops, of 
beans in particular, postpone the recurrence of 
fallow, but in few situations can ever exclude it alto- 
gether. 

On the other band, the instances that have been 
adduced, of a profitable succession of crops on soils of 
this description, without the intervention of a fal- 
low, are so well authenticated, that it would lie ex- 
tremely rash to assert that it can in no case be dispen- 
sed with on clay soils. Instances of this kind are to be 
found in diflerent parts of Mr Young’s Anmtls of Agri- 
vulture; and a very notable one, on Mr Greg’s farm 
of Coles, in Hertfordshire, is accurately detailed in the 
sixth volume of the Commmicatmis to the Board of 
Agriculture. 

The principal causes of^tbis extraordinary dide- i^obultlc 
reiice among men of gi*eat experience, may proba- 
hly be found in the quality of the soil, ■" the 
nature of the climate, or in both. Nothing is more 
vague tlian tlie names by which soils are known in 
different districts. Mr Gregs farm, in particular, 
though the fioil is denominated heavy arable land,” 
and “ very heavy land,” is found so suitable to tur- 
nips, tliat a sixth part of it is always under that crop, 

and these are consumed on the ground by sliee]) 

a system of management which every farmer must 
know to he altogether impracticable on the wet tena- 
cious clays of other districts. It may indeed be laid 
down as a criterion for determining tlie question, that 
wherever this management can be profitably adopted, 
fallow, as a regular branch of the course, must be 
not less absurd than it is injurious, Imth to the culti- 
vator and to the public. It is probable, therefore, 
that, in debating this point, . the opposite pai'ties are 
not agreed about the quality of the soil ; and, in par- 
ticular, about its property of absorbing and retaining 
moisture, so diflerent in soils that in common language 
have the same denomination. 

Another cause of difiereuce must be found in the 
climate. It is w^ell known, that a great deal more 
rain falls on the west than on tlie east coast of Britain ; 
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I'HlioWiiig. tund that betureim the Aouliteni and nortbem oounties 
there in at leant a montli or si* weeks’ difference, in 
the maturation of the crops. Though the soil there- 
fore bo as nearly as possible similar in quality and sur- 
face, the period iu which it is accessible to agricultu- 
ral operations must vaiy accordingly* 
south-eastern counties of the island, wherwthe crops 
may be all cut down, and almost all carried home by 
tlie end of Augus^ much may be done in cleansing 
and pulverizing the soil, during the months of Sep- 
tember and October, while the farmers of the north 
are exclusively employed in harvest work, which is 
frequently not finished by the beginning of November. 
In some districts in the south ^ England, wheat is 
rarely sown before December ; whereas, in the north, 
and still more in Scotland, if it cannot be got comple- 
ted by the end of October, it must commonly be de- 
layed till spring, or oats or barley be taken in place of 
wheat. 

It does not titen seem of any utility to enter farther 
into this controversy, which every skilful cultivator 
must determine for himself. All the crops, and all 
the modes of management which have been proposed 
as a substitute for fallow, are well kuovim to such men, 
fnul would unquestionably liave been generally adopt- 
ed long ago, if, upon a careful consideration of the ad- 
vantages and disadvantages on both sides, a bare fal- 
low was found to be unprofitable in a course of years. 
The reader who wishes to examine the question fully, 
may consult, among many others, tlie Works noted be- 
low 

However n»?cessary the periodical recurrence of fal- 
low may be on relenlive clays, its wannest advocates 
do not n}Commend it on turnip soils, or on any friable 
loams incumbent on a porous subsoil ; nor is it in 
any ease necessary every tJiird ytw, according to die 
practice of some districts. On the best cultivated lands 
it seldom returns oftener than once in six or eight 
years ; and in favourable^uations for obtaining an ex- 
tra supply of manure, liHbay be advantageously dis- 
pensed with for a still longer period. 

Fallows are in many inslances so grossly mismana- 
ged, paniculai'ly where they recur so often as to make 
it an object to derive some profit from tliem by means 
of sheep, that it may be of use to describe tlie several 
operations, according to the justly esteemed practice 
of East Lotbian and Berwickshire. 

!‘:il lowing ** Invariably after harvest, tlie land intended for 
rihed. being summer fallowed in the ensuing year, gets an 
end-long ploughing, which ought to he as deep as the 
soil will admit, even though a little of the till m* sub- 
soil is brought up. This both tends to deepen the 
cultivated or manured soil, os the fresh accession of 
hitherto uncultivated eardi becomes afterwards incor- 
porated with the former manured soil, imd greatly 
fiicilitates the separation of the roota of weeds during 
the ensuing fallow process, by detaching them com- 
pletely from any connection with tlie fast subsoil. 
This autumnal ploughing, usually called the winter 
furrow, promotes the rotting of stubble and weeds ; 
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and If not accomplished towards the end of harrott» Fallowing, 
must lie given in the winter months, or as earlv in ' 
the spring as possible. In giving this first ploughing, 
the Old ridges sliould he gathered up, if practicable, 
as in that state tliey are kept dry during the winter 
months; but it is not uncommon to split tliern out 
or divide them, esnecially if the land hud tieen pre- 
viously Itiglil^ gattiered, so that each urigmal ridge 
of land is divid^ into two half rkigos. Sometimes, 
when the land is easily laid dry, the futrows of the old 
ridges are made the crowns of the new ones, or the 
land is ploughed in the way technically cidled troum^ 
mid-^fur. In other instances, two ridges are ploughed 
together, hy what is cdlod which nas been 

alreafly described. After the field is ploughed, all 
the inter-furrows, and those of the headlandH, are 
carefully opned up hy the plough, and are after- 
wards gone over cifectually hy a labourer with a 
spade, to remove all obstructions, and to open up the 
water furrows into the fence ditches, wherever that 
seems necessary, that all moisture may have a ready 
exit In every place where water is expected to 
lodge, such as AuhtR or hollow places in the field, 
cross or oblique fuirows are drawn hy the plough, 
and their intersections carefully opened into each 
other by the spade. Wherever it appears necessary, 
cross cuts are also made through the head ridges into 
the ditches with a spade ; and every possible attention 
is exerted, that no water may stagnate in any part of 
the held. 

** As soon as the spring seed-time Is over, the fal- 
low land is again ploughed end-long. If formerly 
split, it is now ridged up; if formerly laid up in 
gathered ridges, it is split or cloven down. It is then 
cross-ploughed ; and after lying till sufticiently dry to 
admit the harrows, it is harrowed and rolled repeated- 
ly, and every particle of the vivacious roots of wt^eds 
hrouglit up to view, carefully gsthered by hand into 
heaps, and either burnt on tJio field or carted off to tlie. 
compost midden. The fallow is then ridged up, which 
places it in a safe condition in the event of bad weather, 
and exposes a new surface to the harrows and roller ; 
after which the weeds are again gathered hy hand, 
but B previous harrowing is necessary. It is after- 
wards ploughed, harrowed, rolled, anti gathered as of- 
ten as may he necessary to reduce it into fine tilth, 
and completely to eradicate all root weeds. Between 
these successive operations, repeated crops of seedling 
weeds are hrouglit into vegetation and dustroyed. 

The lai'vflp likewise of various insects, together with 
an infinite variety of the seeds of weeds, are exposed 
to he devoured hy birds, which are then the farmei’s 
best friends, though often proscribed as his hittcrest 
enemies. 

** Some writers on husbandry have condemned the 
use of tlie harrow and roller, iu the fallow [irocr^ss, 
alleging, that frequent ploughing is all that is neces- 
sary to destroy root-weeds, by the Imking or drying 
of Uie clods in the sun and wind : hut experience has 
ascertaiued, that frequently tuniing over the gi ound, 


♦ Young’s A$tmh of and his writings generally ; Hunters Emy$; Dicksons Prac- 

tied Ayriimltiire ; Sir H. Davy s Chemistry; Treatke on Ritrcil Ajfairs ; The Cmin- 

tyBcports ; And, Tfie Gen&ral JRqwtt (f Scotland, 
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though abioltttetf nocesnary white the fallow procosa 
y 18 going on, can never eradicate eouph-graw or other 
Crom!* root^weeds. In ell day aoite» the grouml turns up in 
lumps or clotb, which the severest drought will not 
penetrate ho suffictently as to kill the included roots. 
When the tend is again pteugfied> these lumps are 
simply tiKiied over ami no more» and the action of tlio 
plongn serves in no degiee to reduce theoi) or at least 
very imperceptibly. It may be added» that these lumpa 
likewise inclose innumerahte seetU of weeds, which 
cannot vegetate unless brought under the inflyeuce of 
the sun and air near the surface* The diligent use, 
therefore, of the harrow and roller, followed hy careful 
hand-picking, is indispensably necesta^ to tlie per- 
fifction of the fallow process.” ( General Jn^iortrf /SW- 
W, Vol. 1. p. 419.) 

W'lien effectually reduced to fine tilth, and tho- 
roughly cleaned from roots and weeds, the fallow is 
ploughed ond*long into gathered ridges or lands, usually 
fifteen or eighteen feet broad ; which are set out in the 
manner already desciihed, m treating of the striking 
of furrows or Jeiring. If the seed is to be drilled, the 
lands or ridges are made of such widths as niuy suit 
the construction of the particulai* drill-machine that is 
to be employed. After the land has been once gather- 
ed by a deep furrow, proportioned to the depth of the 
cultivated soil, the manure is laid on, and evenly 
spread over the surface, whether muck, lime, marl, or 
compost. A second gathering is now given by the 
plough ; and this being generally the furrow upon 
which the seed is sown, great care is used to plough 
as (K|ual 819 possible. After the seed te sown and the 
land thoroughly harrowed, all the inter-furrows, fur- 
rows of the headlands, and obliqiie or gaw furrows are 
carafully opened up hy the plough, and cleared out by 
the spade, aa already mentioned, respecting the first or 
winter ploughing. 

The expense of fallowing must appear, from what 
has been said, to be very considerable, when tend has 
been allowed to become stocked with weeds ; but if it 
bo kept under regular management, corn alternating 
with drilled pulse or green crops, the subsequent re- 
turns of fallow will not require nearly so much la- 
bour. In common cases, from four to six ploughings 
are generally given, with harrowing and rolHngbetn'een, 
as may be found necessary ; and, as we have already 
noticed, the cMvaUrr may be employed to diminish 
this heavy expense. But it must be considered, 
that upon the manner in whicli the follow oi)ere- 
tions are conducted, depend not only the ensuing wheat 
crop, but in a great measure all the crops of the rota- 
tion. 

Sect. VI. Qe thb diefbrent kinds of Crops. 

As this most important branch of agriculture has 
been veiy fully treated in the body of the work, 
(Aoricui.turb, Part 1. Section HI.) we riball here 
confine ourselves to a fow leading obseiwations ; noti- 
cing, as we proceed, any changes that may have been 
recently introduced, either ia tlio spe(3ie8 of crops, or 
Id the culture and general management. And for the 
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conrentence of referring to the former article, we shall Kiads of 
adopt nemiy tim same arrangement. Crepj*^ 

3 . }Vheaf„ 

Clays and strong loams, though certainly best Soli and 
adapted for wheat, are not by any means the onlypwpnra- 
descriptidPof soils on which it is cultivate<I. Before 
the intcoduction of tuniips and clover, all soils hut 
little cohesive were thought quite unlit for wheat ; but, 
even on sandy aoib, it is now grovi^ extensively, and 
with much advantage after either of these crops. The 
p-eater part of the wheat crop throughout Britain, 
howevCT, is probably still sown upon followed tend. 

Wliim it succeeds turnips consumed on the ground, or 
dover cut for hay or soiling, it is commonly sown af- 
ter one ploughing ; but, upon heavier soils, or after 
gross of tvvo or more years, the tend is ploughed twice 
or three times, or receives whgt is called a rag-j'al^ 
low, 

III general, the fine white wheats are considered Wittier, 
more delicate than the l»rown and red, and the latter 
sort in particular, though seUbm sown on rich wtuin 
soils, is found most profitable, IVom its hardiness and 
early ripening, on inferior soils, in an unfevourablo 
climate, A great many different sorts of summer 
wheat, transmitted a fow years ago to the President of 
tlie Board of Agriculture from the Agricultural Socie- 
ty of Paris, wore divided for the purpose of experi- 
ment, among several distinguishctl agricullurislH * ; 
but there has not yet been time for establishing their 
comparative merits, or tlieir adaptation to the climate 
of Britain. Summer, or, as it is often called, spring 
wheat, bos however been long and extensively culti- 
vated in some parts of Kngland, jiarticularly in Lin- 
colnshire ; and, it is probable, may be found a valuable 
crop in the southern counties ; but the trials that have 
been made in the north, ilo not seem to entitle it to a 
preference over winter wheat sown in spring, or evea 
oats or harlcy, in that diui^o. 

Wintir wheat is sowm o^b ly turnip soils, after do- Time < i 
ver or turnips, at almost every period from the begin- Bowing, 
umg of September till the middle of March ; but the 
for greater part is sown iu September and October! 

For wheat, in the southern districts, May is 

sufficiently early ; but in the north, the test fortnight of 
April is thought a more eligible seed-time. In the 
cultivation of spring sown winter wlieat, it is of im- 
portauce to use the produce of spring sown grain us 
seed, as the crop of such grain ripens about a fortnight 
eai’her than when the produce of the same wheat win- 
ter sown is employed as spring seed. 

Wheat before bemg «.vy^ i, usually prepared with 
yddu OP etee^ and quicklimo, as a prerentiretionot 
a^ot «»«. (heo Aghicuituhe, Thbohv, Section*^ 

VU.) IhiB unportaat aubject having been treated 
in the pl^ referred to at (Mine length, we ehaU only 

V k i.'^T P>^P»ration, 

which has been followed with success in tlie souffi of 

Scotland,— and of the efficacy of which we can speak 
from our own experience. Take four vessels, two of 
them smaller than the other two, tlie former w-ith wire 
bottoms, and of a size to contain about abushel of wheat, 


(^mmmtumsto the Board of Agriovkwre^ Vol. VII. p. 11. 
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K'ttds of ilie latter largd exidiigli to hold lihe tmidlor withho them. 

Cropt. ^ witter, and, putting the 

wheat in a Bmall one, immeree it in the water, and 
etir and skim off ilio grains that iloat above ; and re> 
new the water as often as is necessary, till it comes 
off almost quite clean* Then taaae the sm^ vessel in 
which the wheat is contained, and repeat ffiie process 
with it in the other large tub, which is to be filled 
with stale urine ; and in the mean time wash more 
wheat ill the water tub. When abundance of water 
is at band, this operation is by no means tedious ; and 
tliG wheat is much moro efi^ctually cleansed firam ail 
impurities, and freed more completely from weak and 
unhealthy graiiis and the seeds of weeds, than can be 
done by the winnowingrinachine* When thoroughly 
Washed and skimmed, let it drain a little, then empty 
it on a clean floor, or in the cart that is to take it to 
tho field, and riddle quudclime upon it, turning it over, 
and mixing it with a shovel, till it be suflicieutly dry 
for sowing. 

UroMd-cast Wheat is most commonly sown hroad-cast^ in a man- 

and drill nei* too well known to need any description. Drilling 

•owing. however extensively practised in some districts, and 
is becoming more general on lands infested with 
tlie seeds of annual weeds, especially when sown in 
spring. A machine which sows at three different in- 
tervals, according to the judgment of tlie farmer, of 12, 
10^ or 9 inches, in much approved of in Scotland. 
It deposits six, seven, or eight rows at once, according 
as it is adjusted to one or other of these intervals, 
and tho work is done with ease and accuracy when 
the ridges are previously laid out of such a breadth, 
12}; feet, as to be sown by one hout ; the machine 
going along one side of such a ridge, and retuniing on 
the other, and its direction being guided by one of its 
wheels, which thus always nins in the open furrow 
between the ridges. If the 10 J inch interval bo a- 
dopted, and it is the most common one in that coun- 
try, the machine sows seycn rows at once, or fourteen 
rows on a ridge of tnrefte feet and a half. But the 
space between the rows varies in some parts still 
more than tliis machine admits of ; it ought not, how- 
ever, to be so narrow as to prevent hand-hoeing, oven 
after the crop lias made considerable progress in 
gi'owth \ and it cannot advantageously be so wdde as 
to admit the use of any effective horse-hoe. For a 
fuller discussion of this subject, see die principal ar- 
ticle, Part 1. section viii. 

Sdvi ing on ^ diird mode of sowing is common in some places, 

Uihhs. by which a drill machine is dispensed with, tiiough 
tlio same purpose is nearly answered. This is by 
what is called vitibvtigi which we have already advert- 
ed to in the section on tillage, llie seed is scattered 
with the hand in the usual broad-cast manner ; but as 
it necessarily falls for tbe most part in the funows 
between the ribhs, the crop rises in straight parallel 
rows, as if it had been sown by a drill-machine ; and 
the ribbs ore afteru^rds levelled by harrowing across 
them. This plan has nearly all the advantages of 
drilling, in so for as regards exposure to the lays of 


the vahi and tbe eirddation of air among tlie plants ; KjuUs oc 
but as some plants must alwaya rise between tbe rows, ^ 
it IS not quite so proper wliew band-hoeing is required 

The quantity of seed necessary, depends both on Quantity of 
the time of sowing and the state of tlie land ; land seed, 
sown early, requiring less than tbe same land when 
sown in winter or spring, and poor land being at all 
times allowed more seed than Uie rich. Tbe quanti- 
ty accordingly varies from two bushels or less to three, 
and sometimes even to four bosbeJs jtisr English statute 
acre. Winter wheat, when sown in spring, ouglit 
always to have a libesnd allowance, as the plants have 
not time to tiller inu<^ without unduly retarding Uieix 
maturation. 

When wheat is sown broad-cast, the euliaequent cul- After Cul . 
ture must generally be confined to liarrowing, roll-^u^^* 
ing, and hand-hoeing. As grass-seeds are frequent- 
ly sown in spring on winter-sown wheat, the har- 
rows and roller are employed to loosen the soil, and 
cover tile seeds. But these operations to a certain 
extent, and at the proper season, are found benefi- 
cial to the wheat crop itself, and are sometimes per- 
formed even when grass-seeds are not to he sown. 

One or two' courses of harrowing penetrate the crust 
which is formed on tenacious soils, and operate like 
hand-hoeing in raising a fresh mould to the steins of 
the young plants. Rolling in spring ought never to 
be omitted on dry porous soils, which are fi'equently 
left in so loose a state by the winter frosts, tliat the 
roots quit the soil and perish; and if the land be 
rough and cloddy, the roller has a still more benefi- 
cial effect than the harrows in pulverixiiig the inert 
masses, and extending llie pasture of the plants. 
Hand-weeding, so far as to cut down thistles and 
other long weeds, is never neglected by cai'eful farm- 
ers; but the previous culture ought to leare as little 
as possible of this work to be done when tlie crop is 
growing. Annual weeds, which are the most troublo- 
soine, can only be effectually destroyed by haiid-hoe- 
ing ; and to admit of this, the crop should be made to 
rise in rows, by being sown either by a drill-inacbinc, 
or on ribbs. Where grass-seeds ai'e to be sown on 
drilled wheat, tbe band-hoviiig assists in covering 
them. 

Wheat, which is almost universally reaped with the leaping, 
sickle ouglit not to stand till it be what is called dml 
ripe, when tho loss is considerable, both upon tln^, 
field and in tbe stack-yard. When cut, it is usually 
tied up in sheaves, which it is better to make so small 
as to be done by bands tbe length of the straw, than 
so thick as to require two lengths to be joined for 
bands. The sheaves are set up in tthoehs or sfcokst 
each containing in all twelve, or, if tho straw be long, 
fourteen sheaves. In tbe latter case, two raws of six 
sliaaves are made to stand in such a manner as to be 
in contact at the top, though, in order to admit the 
circttlation of air, at some distance below, and along Shocks, 
this Une, two sheaves more are placed as a covering, 
die eom end of both being towards the extremities 
of the Une. In a hw days of good weather tho crop 


* In Hainault, in Flanders, a short scythe is commonly employed instead of a sickle ; and this implement 
lias boon successfrilly tried in some places in England. See Plate IV. fig. 6 . 7. 8., and the Dweriptum of that 
Plate. 
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Kindi of ii ready (br the ham or atark*yard. In the fttack- 
(’ropi. ygr,|^ which is commenly contimieus to the fariii- 
offices^ havini^ the bam on one of its aidei, it is built 

J loiisint; eitlior in oblohf^; or circular stacksy sotnetirnes on frames 

<M»(1 Suck- supported with pillars, t<» pi-event the access of vermin, 

*''1^’ and to secure the hortotn from dampness ; and as soon 
afterwards as possible the stacks are neatly thatcherf. 
When the harvest weather is so wet as to render it 
difficult to pi-event the stacks fiom heatinp, it has been 
the practice to make funnels throii^rh them, a large 
one in a central and per]>endiciilar direction, and 
amali lateral ones 1o communicate with it A parti- 
cular method of constructing pillarw, frames^ and 
as the funnels are called, is described in a recent pu- 
blication. (Hu^ndnf of Scothtid^ Vol. I. p. 878.) 
fn the liest cultivated counties, the use of large bams 
for holding the crop is disapproved of, not only on ac- 
count of tho expense, but because corn keeps better, 
or is less exposed to damage of any kindj in a well- 
built stack. 

'l l!! aching. Uy meanaof tlte thrasliing-mill all sorts of corn are 
expeditiously separated from the straw, and dressed 
for tnarket. One man feeds tho grain in the straw in- 
to the tnadiine, and is assisted liy two half -grown lads, 
or young-women, one of whom pitches or carries the 
ftheaves from the hay close to the thrashing-stage, 
while tho other opbns the liands of every sheaf, and 
lays the sheaves successively on a small taldo close 
by the fowler, who spreafls them evenly on the feed- 
irig-atage, that they may he drawn in successively by 
the fluted Toilers, to undergo the operation of thrash- 
ing. In the opposite end of the barn, or straw- house, 
into which the rakes or shakers delivtjr the clean thrash- 
ed straw, one man forks up tho straw from the floor to 
the itfmw^nwuf, and two lado or young women build 
it and tread it down. In a thrashing-macliine, work- 
ed by water or wind, this is tlie whole expense of 
hand labour in tho thrashing part of the operation ; 
and, as a ]K)werl(il macliine can easily thrash from 
two to three hundred bushels of grain in a working 
<lay of nine hours, the expense is exceedingly small 
indeed.- Assuming two hundred and fifty buHhels as 
an average for the work of these people for one day, 
and their wages to be nine shillings, the expense docs 
not amount to one halfpenny for each bushel of grain. 
Even reducing the quantity of grain thrashed to one 
hundred and fifty bushels, the easy work of a good 
machine of inferior size and power, the expense does 
not exceed three farthings the bushel. But the u'hole 
of this must not be charged against the thrashing 
only, the gniin being half dressed at the same time, 
by passing through one winnowing-frmchine, which 
is always attached to a complete thFashing-mill ; and 
where a second can be conveniently connected with 
it, as is commonly the cose if tlie mill be of consi- 
derahle power, the com comes down nearly ready for 
market. So tl)at the thrashing, dressing, and build- 
ing of the straw, with the use of a powerful water- 
mill, will scarcely cost more tlian drassing alone when 
the flail is employed ; after every reasonable allowance 
for the interest of money, and the teoi-and w^ear of the 
machine. 

When grain is thraabad with a machine worked by 
horses, the expense is necessarily and considerably en* 
httiiccd. One capable of effecting the larger quantity 
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of work already calculated on, will require eight good 
horaea^ and a man to drive them, who may perhaps^ 
require tlie aid of a boy. Tlie value of tlie work of^^V^ 
eij^dit horses for a day cannot be less than forty shil- 
lings, and the w^es of the driver may lie called two 
ahilliugs apd sixpence. Hence the total t'Xpense of 
thrashing two hundred and fifty bushels will amount 
to L.2:2:6; or about twopence per bushel, adien 
the wages of the attendants arc added ; still leaving a 
considemide difference in favour of tlirashing by tho 
machine in preference to the flail. Were it even as- 
certained, that the expense of thrasliiiig by horses 
and by the flail is nearly the same, horse-mills are 
to be recommended on otliei* accounts;* — such as 
better thrashing; cixpedition, little risk of pilfering, 

The diseases of plants being treated in the princi- Sniut. 
pal article ^ Theory^ Sect, vii.), we shall do little more 
here tlian notice mnt and mildm^ tho principal dis- 
eases of wheat. Respecting the rmise. of smut, dif- 
ferent theories have been offered, whicli, however, in- 
genious arid plausible, do not seem sufficient ly precise 
to lead to any practical result. In whatever manner 
this disease may bo transmitted from the seed pickle 
in the ground to the ear, it seems certain that, in ge- 
neral, the proximate cause of smut is the infection of 
the seed by the dust of the smut-hall, ( Lyai})erdm 
yldK>sim ; ) and that, though the most careful wash- 
ing. even with the application of caustics, may not in 
every case ensure against smut, y(‘t, if the seed be 
prepared in the way already mentioned, the disease 
will never prevail to such a degree a« to eflect inale- 
rially tho value of the crop, 'J'his is all that cultiva- 
tors need to know, and all, perhaps, in the present 
state of science, th^it can be known, of the cause and 
prevention of smut. 

Mildfw is a much more destructive distemper than Mildew, 
smut, and, as it is proliably occasioned by a peculiar 
state of the atmosphere between the periods of flower- 
ing and npening, it is likely to baffle all attempts at 
preventiou. The prevalence of heavy fogs or mist, 
drizzling rains, and sudden changes in the tempera- 
ture, have he(>n assigned as the causes of mildew; 
and BA it has been found, that open airy exposures are 
much less nflectetl than low sheltered lands, in years 
when mildew prerails most generally, the disorder may 
perhaps be somewhat diminished by drilling, which 
admits a freer circulation of air. Spring or siniimer 
wheat is less liable to mildew tlum the winter species, 
thougli it dc;e8 not always escape. Minute parasiti- 
cal fungi are commonly detected on the straw of 
mildewed wheat ; and there cannot be the least doubt 
that the barberry bush, and probably several other 
shrubs on which these fungi abound, have a powerful 
influence in communicating the disease to a cer- 
tain distance. (Sir Jos^h Banks on Mddetc, and 
Communicatiom to the Board of Agriculture, Vol. 

VII.) 

2 . Bye, 

The cultivation of this species of grain is more li- Rye. 
mited than it was in former times, when rye, either 
by itself or mixed with wheat, furnished the bread of 
the labouring classes; and in most paits of Britain, 
there is no steady demand for it. It is, nevertheless, 
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XiAd» of g profitable crop partloular districts^ and eflpeeidly 
on satwly soils, that will scarcely carry any otbee kind 
of grain. There, are two general yarteties— the one 
sown before winter^ and the^itker in spring ; and it is 
further distinguished bv Its iblack or white colour* Tbo 
winter sort, which i» the most plump and hardy gmiit, 
is sometimes cultivated as a green crop, to be eaten in 
spring, where turnips are not raised, or after they are 
consumed. There is nothing in its habits, or niode of 
culture tlmt requires {larticular notice, it is some* 
times sown on the margins of fields, near farm-houseH, 
as a protection to other crops against the depredations 
of poultry, which do not feed on it, an<i seldom pene- 
trate tlirougli it ; and its straw is more valuable for 
thatch, though useless as fodder, than that of any 
other siiecies of corn. 

3. Barley^ 

UAtlejr,— Xhis is a much less hardy grain than eitlier of the 

Soil proper succeeds beat on a finely pulrei'ize<l soil, 

***' not so little cohesive as that whu'h will caivy rye, hut 
much farther removed, on the other hand, from the 
clays best adapted to the growth of wheat* it is cul- 
tivutely largely as a rotation crop in several counties of 
England^ but of late rather sparingly in Scotland, 
owing, it is alleged, to the present duties on malt. It 
is most generally sown after turnips, though sometimes 
after beans or peas ; and even after a bare fallow, if 
the laud be not thought fit for wheat, or if the weather 
has prevented it from being sown at the proper season. 
i;i])riiig-sowu wheat, either of the winter or summer 
species, and early outs, particularly the potatoe varie- 
ty, now occupy a large jiortion of the land tlmt was 
formerly allotted to barley. 

Yarn The most intelligible distinction among the dififerent 

kinds of barley is founded on the number of the rows 
on the ear. Thus, nvc liavo Jlordettm dktijchQny two- 
rowed barley, which is tho kind most extensively cul- 
tivated, and comfirises several varietiolr ; Jlordmmte^ 
IrastwhoHi foui*-rowed barley, often called hear or 
biytjf the culture of which ip, for the most part, con- 
fined to inferior soils, or to situations where the cli- 
mate is unfavourable to the former species ; and Hor- 
dmm hxa^tichonf or six-rowed barley, wliich is but 
little known in llrituin, tJmugh it is the prevailing kind 
in the iiorih of Europe, and said to Im the hardiest of 
all. (See )»rincipul aiiicle, No. 261.) 

frppara- To whatever crop baj’ley sui^;neds, the barrow and 

lion. roller, when tho plough idone is insufficient, sliould be 
employed in reducing the soil to a considerable degree 
of fineness. In most cases more tlmn one eaith is 
given ; though, after a winter furrow, the mUmUor 
may bo used in spring instead of the plough. After 
turnips, eaten on the ground by sheep, the land, be- 
ing consulitlated by their treading, sometimes receives 
two plougbiugs; but if only one, it should be well 
harrowed and rolled; and it is often finished by har- 
rowing «her the roller, especially if grass-seeds bo 
sown, which aro covered by this last haiTowing. Bar- 
ley is sometimes sown on the fip»t ploughing, and 
covered by a second shallow ploughing. (See princi- 
pal article.) As it is found of great importance, with 
a view to speedy and equal vegetation, that the ground 
slmuld be fresn and moist, barley is generally sown 


um why is termed hot-fur^ thatis, as soon as poS" 
Bible am it is turned up by the plough. 

tha beginning of April to the middle of May is 
considered the best season for sowing barley ; though 
in early situations it may be sown a fortnight later, 
i^sar, or is an earlier, as well as a hanlier kind, 
than the two-rowed barley, and may bo sown later. 
Winter sown barley, which may l>e eaten in spring and 
afterwai-ds stand for a crop, is found to answer well in 
parti(;ular districts. On land infested with annual 
weeds, the drilling of this grain is an advantageous 
practice ; hut throughout the country at large, this, 
and all other cuhniferous crops, are more generally 
sown liToad>casU If the land be rich, a small quantity 
of seed is sufficient ; oftbn so little as two busiicls per 
acre, and seldom more than three, or three and a half. 

Barley is cut down in some places with the sickle, 
and in others with the scythe ; in Enaland very com- 
monly with the latter, and in Scotland almost always 
with the former. It is the must difficult of all the 
species of corn to save in a ]>recarious harvest ; and 
usually requires more lalmur in thrashing and dress- 
ing, particularly in separating the omia from the grain, 
for which an apparatus, called a AummeZ/tn^-macliine, 
is frequently added to tlie thraaliing-mill. 

4). 

This hardy grain is sown, with little preparation, 
on almost every kind of soil, and too often follows cul- 
miferous crops, os well as pulse, herbage, and bulbous- 
rooted plants. Whore a correct course of alternate 
white and green crops prevails, oats usually succeed 
clover ; and it is almost always the first crop on land 
that has been several yeai*8 in groKs. As it prospers 
best on a soil not too finely pulverized, it is common- 
ly sown on one earth. 

Tliere are numerous varieties of this species, 
which are distinguished by colour, form, and the 
period of ripening ; and by the names of tlie coun- 
tries, such as the l^ilaud and the Dutch, from whence 
they are understood to have been brought, or of the 
places where they W'ere originally cultivated. The 
chief of these are the common white variety, so well 
known as to need no description ; the red ; and what 
is culled the potatoo-oat. Eor land in good cultiva- 
tion, the two latter are probably the best,— the red 
for uplands exposed to high winds,— anti the potatoe 
variety in lower situations. Both of these are early, 
and yield more abundantly, in grain as well as meal, 
than most others, 'i'he polatoe-oat has been but re- 
cently introduced into cultivation, having been dis- 
covered by accident in Cumberland, in 178H. (Far^ 
merit Mayazim, Vol. XIV, p. 167.) But it is now 
almost the only kind raised, on suitable soils, in tho 
north of England, and throughout the lowlands of 
Scotland. It usually brings a higher price at Murk- 
Lane than any other variety. The red oat is so call- 
ed from the colour of its husk ; it has a thinner and 
more flexible stem, and the grain is more firmly at- 
tached to it, than in any of tlie early varieties ; so 
that upon good soils, in high situations, as it is in 
less danger of suffering from wind, and is, at the 
sepne time, so much earlier than the common kinds, 
it is entUM to a decided preference, particularly in a 
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Ktnil«or Jatft ciinnii[i"\ ■;ii^4ipd»fitood to hm 

ihe coult^ Q£>V;mli% it tonwtiflMi oi8di ^ 
«b 0 Jtom # the 

iitt ciiltMed« ^ '" 

,Sca>:()n of , Oftti, ere teem, titutUy kroaS-oastf m the months ef 
Sowing. Mirch.titol April ; sekton ttolier or latety and fi’om 
ii^ to m htujhehi are allowed f6r an acre. They are 
nmn eai^^ to the ham like hay, witltoafWii|f tie<l 
up in mtowa; but in the North, they am eithermw* 
na^ iitidie way already deecrihed for wlieat, or *et 
up in tingle tbeaFet, or r/aiu, as they are cut, and 
moie tightly when readv to be carried ; and then 
buUt m the Htaek^yai'd. . Whorerer a thrashiog-miH it 
employed, as it is necessary, in order to hare the work 
(lone weJ)| that corn should be presented to the rollen 
in a regular,. uniftNrm maniier, the ptm^ce of mowing, 
and cairytug it in a loose state, is highly improper; 
and, independent of this objection, the season often 
occasions much damage to isom managed in this slo- 
venly manner, which it would have escaped in sheaves 
and (Mivered shoeks. 

\ alut' (if The straw of oats is of more value as fodder than 
.Sti.iw as Qiher com crop, and it is adraiitagoously 

I^odili r. ^ substitute for hay during the winter months, 

in some of the best cultivated districts, both for hinn- 
hoi'ses and cattle* 

5. Peas and Beam* 

JVoM ftnd llespecting the first of these cre^, ^ttle needs be 
Uiuiib. added to what has been stated in the body of the work. 
Since the introduction of clover and turnips, the cul- 
ture of peas, which are almost every where a most pre- 
carious crop, has been ^atly dimhiislied. Their 
straw, or baulm, is sometimes more valuable than the 
grain pr<»duce, which, in a wet or late season, is fre- 
quently little more tlian the seed ; and when the straw 
is not luxuriant, so much of the land is left to the 
growtli of weeds, that it is rendered unfit for carry- 
ing corn crops till cleansed hy a fallow ui' fallow crop. 
Drilling is but an iiiefiectual remedy for these inconve- 
niences, the stems falling over and covering the ground 
in so irregular a manner, as, in a great measure, to 
prevent cither horse or hand hoeing, at the time when 
it would be most beneficial. Yet u luxuriant crop of 
peas, by completely covering the surface, keeping the 
soil in a moist and mellow state, and preventing the 
growth of weeds, is a good preparation for both wheat 
and Intrley. 

The cultivation of beans Is almost confined to clays 
and strong loams, in the best managed districts ; tur- 
nip Hoils being by no means suited to this crop. Beans 
usually succeed wheat or oats, but sometimes lUso 
clover or pasture gl ass. The common horee-bean is 
the kind most generally cultivated; but large and 
small ticks are preferred in some of the English coun- 
ties. 

Modes of Beaus, though still sown broad~cast in several places; 
Sowing, and sometimes ddfbled^ are, for the most part, drilled 
hy judicious cultivators, or deposited after the plough 
in every furrow, or only in every second or thiid fur- 
row. In the latter method, the crop rises in rows, at 
regular intervals of 9, 18, or 87 iixfiies, and the hand- 
hoe ought inv'ariably to he employed ; but it is only 
where the widest interval is adopted, tliat the horse- 


KiMof 

pvmnftioit Hhtdi; dependa on 

iU tetoro #iiie aoU «i|d ttoto tif 'dto wtoth^ ; Prepam- 
(mm beam' Mat be iowe enrly iu the spring; it is f ^ ' 
impost to ^re it all the labeta* which geans. 
a toiem (hmer wthdd It mmit idso 

be regulated, in home measure, by the manM of 
sowii^. put at We are decided^ of opinion, that 
beans od||lto, in generat;^ to be ]d«nted with such a 
distaaee between the rows, as to admit bf horse- 
hoeing, we shall confine ourselvef to this mode of 
cttltiire, which we think should be genetally known ; 
making use of the latest publication on the subject; 
which contains an accurate aocbimt of the different 
operetions. (General Bt^ort pf ScoUemd, Vol. L 
p. 515.) 

In preparing ground for beans, it ought to be 
ploughed with a deep frutbW after harvest, or eariy in 
winter; and as two ploughings m spring are highly 
advantageous, the winter fiiiTOW ma)’ be given in tlie 
direction of the former ridges, in which way the land 
» sooner dry in spring thim if it had been ploughed 
across. The second ploughing is to be given across 
the ridgofi, us early in spnng as the greunfLis suffi- 
ciently dry; and tlie third furrow either torms the 
drills, or receives the seed, as shall be mentioned im- 
mediately. 

Dung Is often applied to the bean crop, especially 
if it succeeds wheat. By some, dung is spread on 
the stubble previous to the winter ploughing; but 
this cannot always be done in a satisiactory manner, 
at least in the northern parts of the island, unless 
during frost, when it may lie long exposed to the 
weather before it can be turned down hy the plough. 

The most desirable morle therefore is, to lay tlie 
manure into drills immediately before the beans are 
sown. 

There are, al already hinted, two several modes of Sowing m 
drilling beans. In one of these, the lands, or ridges, 
are divided by the ptouglr into ridgelets, or one bmit 
stitches, at intervals of about 27 inches. If dung is 
to be applied, the seed ought to be first deposited, as 
it is found inconvenient to run the drill-machine afrer- 
watds. The dung may then be diawn out from tlie 
carts in small heaps, one row of heaps serving for three 
or five ridgelets ; and it is evenly spread, and equally 
divided among them, in a way that will he more mi- 
nutely described when treating of the culture (d tur- 
nips. The ridgelets are next split out or reversed, 
ettiier by means of the common plough, or one with 
two motild-lmards, which covers both the seetl and the 
manure in tlm most perfret manner. 

When beans are sown by the other method, in the 
bottom of a common furrow, the dung must be pre- 
viously spread over the sarfiice of the winter or spring 
plonking. Three plougtM then start in ^cession, 
oUe immediately beliind another, and a dnll-bairow 
either follows the third plough, or is attached to it, by 
which the beans are sown in every third fuiTow, or at 
from 24> to 27 inches asunder, according to the breadth 
of the furrow-slice. 

Another approved way of sowing beans, when 
dung is applied at seed-time, is to spread the dung, 





waHa ■ tOv 'i|. A^' ^ 
wJbidi itudlow furM)wt iw dhwm* i|^to which tA «tted 
' m4ej^QitM by W^ehtir^;ji)|rit^ 

modec ^ iiowifi^^ whamiclci be 

cu^ttliy laid dry hf 

plough} and wh«p>anceaaai^ ^ tfao ^ 
tbra noriu imyfoniMWpeiand^d^ 
tostagoMon^tho^iand. . 

Time of ^ «owi]i|f beast ja it early at poa^le 

Sowing, after the tevorUy of winter it OYer.; . in the south aonoe- 
times in Jantiairyy but never Jater than the end of 
March ; as the ripening of tho' crop and its safe har- 
vesting would otbeiwisa be very pieearious in this 
climate* 

Quantity The quantity of seed allowed' is very diferent in 

ut Seed, the southern and northent ports of Britain ; in the for- 
mer, even when the rows are nari-ow, only two bushels 
or two bushels and a half ; but in Scotland seldom less 
tliaii four bushels to tbo Enfflkb statute acre, even 
when sown on ndgelets ^7 inches distant, and a bushel 
more when sown brm(t-cast 

Btiuni. and Both in the broad-cast and drUl husbandry, it is 

Vua^ mix. common to mix a small quantity of peas along with 
beans, lliis mixture improves Imth the quantify and 
quality of^the straw fiu* fodder, and the peas^tiaw is 
useful for binding up the sheaves in harvest. 

After Cul. The bean crop is generally hairowed to desUoy aH'* 
nuHl weeds, sometimes just before the plants make 
their appearance, and sometimes after die beans have 
got their first groim leaves, and are fairly above 
ground. When sown in rows, in either of the modes 
already mentioned, the harrows are employed about 
tun or twelve days after } and, being driven across the 
ridgelets, the land is laid completely level tor the sub- 
sequent operations. 

After the beaus have made some growth, sooner 
or later according as the soil may happen to be en- 
cumbered with or free from weeds, tlie horse-hoe is 
enqiloyed in the interval between the rows $ and fol- 
lowed by the hand-hoe ibr the purpose of cutting 
down weeds as the horse-hoe cauuot reach ; all 
the weeds, that grow among the beans beyond the 
reach of either hoe, slmuld be pulled up with the 
hand, 'fho same operations am repeated as often as 
the condition of tbo land in regard to cleanness may 
require. 

Before the introduction of the horse-lioe, whicli 
merely stirs the soil, and cuts up the weeds, a com- 
mon. Mnall plough, drawn by one borse, was used in 
working between (he rows, and is still necessary where 
root weeds abound* This plough goes one bout, or 
up and down in each intervd, tuniing the earth from 
the beans, and forming a ridgelet in the middle ; then 
hand-ltoes ai'e immediately employed ; and after some 
time, a second hand-hoeing succeeds to destroy any 
fiiesh growth of weeds. The same plough, with au 
additional .juould-board, finally splits open the inter- 
mediate ri^let, and lays up the earth to the roots of 
the beaus on each side. The benefit of laying up the 
earth in tbia manner, however, is alleged to be couar 
tei'balanced by the trouble whicb ll oiacasioiM in har- 
vest, when it is difiiciilt to get the reapers to cut low 
enough, and may be properly dispensed with, unless 
the soil be very wet and level. 

Reaping. In an early harvest, and when the straw ia not im- 


liMie* ripe kieedi Kind* of 
foTs^n^k-yaref. Bdti 

ever ripiSi»''*#V^ 

oiMii^y ; and it b exceeding difileiml. to get the 
sttow into « propel^ eondition for the stadk. In subh 
caaes^ it. iMq ^baeti found of advantage to switeh ef' 
the suec^eut tops with •» old scythe blade set in, a 
wooden han^ile, with e^icb one nmn can easily totli- 
didss two acres n-day. Uda operation^ it is said, will 
occasion the crop to be ready fiw reaping a fortnight 
eariier, and also perhaps a week sooner ready for the 
stack-yard after being reaped. In order to have the 
laud prepared for a wheat crop, beans are sonietiiiios 
removed from the ground, and sot op to dry in another 
field. 

The most approved mode of reaping beans is 
with the sickle, but they are sometimes mown, and 
is a few instauces even pulled up by the roots. They 
should be cut as near the ground as possible, for the 
sake of the straw, which m of considerable value as 
fodder, and because the best pods are often placed 
on the stems near the roots. They are then left 
for a few days to wither, and afterwards boun<l 
and set up in shocks lo dry, but without any head- 
sheaves. 

Beans are built in circular or oblong stacks, often 
in the latter form : and it is always proper, if the stack 
he large, to cjmstnict one or more funnels to allow a 
free cireulatioMbf air. They may be tbrashed by the 
min, and dressed by the winnowing machine like any 
Ollier grain. 

6. Tares, 

Tlie tare, though cultivated for its stems and leaves, Taim, i .i. 
rather than for its fruit or seeds, ia so similar to the rkiks. 
pea in its habits and mode of culture, that it. seeinN 
proper to mention it in this place. 

I'he common tare is distinguished into two sorts, 
the vmter and spring tare. It is the opinion of an 
eminent botanist, that they are the same plant ; 

(Walker’s JlebrideSf Vd, 1. p. 228.) ; but though this 
may have been true of the tare in its natural state, 
there is i-easou to believe that a material tliiforence 
now exists, superinduced perhaps by cultivation. 

(Amuih of Agriculture, Vol. II.) The winter tare, 
by the experiments detailed in the work just rofeiTod 
to, escaped injury from frosts which destroyed the 
spring variety. Tiie difference in the colour and sixe 
of the seeds is, however, so inconsiderable, as to be 
scarcely distinguished ; but ** the winter tare vege- 
tates with a seed leaf of a ft-esh green colour, whereas 
the spring tare comes up with a grassy spear of a brown 
dusky hue.” (Dickson's Practical AgrwuUmre, Vol. 11. 
p.889.) 

ITw winter variety is sown in September and Oc- Season tif 
tober, and the first sowing in spring ought to be as Sowing, 
early as the season will permit. If they are to be 
cut green for soiling throughout the sunimer and 
autumn, which is the most advantageous method of 
constmting them, successive sowings should follow till 
the end of Mar. He quantity of seed to an acre is 
from 2 J to 3 J buslfiSls, according to the time of sow- 
ing, and as they are to be consumed green or left to 
stand for a cr^. Somotinu ^ 

Tares are in smne places eaten on the ground by eawn on 

tlie ground. 
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Kinrlo of different kip(U of Hre stuck, particularly by slieep ; 
Crops, winter mmi vaiiety coines very early in 

Hpring, the vtiluo of this ,,rich food is then very^oon- 
siderahle. The waste, however, in this way, efen 
tfK>ugh the slieep be confined in hurdles, must be 
great : and still greater when consumed by horses 
or cattle. But if the plants he cut green, and given 
to live stock either on the field, or in the fohbyatds, 
there is, perhaps, no green crop of greater value, 
nor any better calculated to give a surcession of her- 
bage from May to November. The winter sown 
tare, in a favourable climate, is ready for cutting 
before clover: the fii'st spring crop comes in after 
the clover must he all consumed or made into hay ; 
and the Hucccssivo spring sowings give a produce 
more nourishing for the larger animals than the after- 
math of clover, and may afford green food at least a 
month longer. 

A little rye sown with winter tares, and a few oats 
oaK*”* ^pt’***^ ®tily serve to support the 

weak creeping stems of iIhj tares, but add to tlie 
hulk of the crop by growing up through tlie inter- 
stices. 

t’uliurc. There is little difference in the culture of tares and 
of peas; they an.» often sown broad- cast, hut some- 
times in rows, witli intervals to admit (tf hund-hoeing. 
The land oiiglit to be rolled as a preparation for mow- 
ing ; and they should always be cut mth the scythe, 
rather than with a sickle, whicli, by taring up a num- 
ber of the pliuits by the roots, renders the second 
gnfwtli of little or no value. When cut wiili the 
scythe, ev(*n an early npring sown crop sometimes 
yields u weighty after-crop. 

I uriuj)!. or jj, districts where winter sown tares are 

laliirvear. ^ Huccewl, which is not the case in the north, 
lltfi ground may be cleared in time for being sown 
wilb turnips, or dressed like a fallow for w'lieat to be 
sown in autumn. 

7. Potfitocs, 

l*<iijuops. Xo the observations tliat have been eubinilted on 
tlie vai'ietiea and different modes of cultivating this in- 
valuable root, in the principal article, (No. i284,) we 
shall only add a short account of the present most ap- 
proved uietliod. 

]Vc|)iirn- 111 preparing laud for potatoes, it is of much im- 
flop ot the j^ortance to free it as completely as possible from 
‘ Hx*ed roots, which cannot be so well extirpated af- 
torw'ards, as in the culture of turnips, and some other 
drilled crops, both because the horsc-hoe must Im 
exclude<l altogether at a time when vegetation *is still 
vigorous, and hecauHo at no period of their growth is 
it safe to work ho near the plants, especially af- 
ter they have maUe some progress in growth. It is 
the earlier time of planting, and of finisliing the af- 
ter culture, that rcudei's potatoes a very indifferent 
substitute for fallow, and in this respect, in no de- 
gree comparable to turnips. For this reason, as 
well as on account of the great quantity of manure 
required, their small value at a <listunce from laige 
towns, and the great expense of transporting so 
bulky a comiiiodity, the cultui'e <af potatoes is by no 
means extensive in the best managed districts. Un- 
less in the immediate vicinity of such towns, or in 
very populous luanufitcturiog counties, potatoes do 


not constitute a regular rotation crop, though they are Kindfl ef 
rabieck almost everywhere to the extent required for 
the consumption of the farmer and his servants, and, ^ 
in some cases, for occasidnally feeding horses and cat- 
tle, pai’ticularly late in spring. 

./The '^rst ploughing is given soon after harvest, 
and a second, and commonly a third, early in spring ; 
the land is then laid up into rUlgelets, from 27 to SO 
inches broad, as for turnips, and manured in the same 
manner; and the sets are planted at from four to eight 
inches distant, in Apiil, or till the mkldle of May, Planting 
and the ridgelets reversed to cover them. In this andcwl- 
state the land remains (ill the plants begin to rise a- 
hove the surface, when it is harrowed across ; and af- 
terwards the horse- lioe, or small hoeing-plough, and 
tlie hand-hoe, are repeateilly employed in the inter- 
vals, and between the plants, as long as the progress 
of tlie crop will permit, or the state of the soil may re- 
quire. The earth is then gathered once, or oftener, 
from tho middle of the intervals towards the roots of 
the plants, after which any weeds that may he left 
must he diawn out by band ; for when tlie radicles 
have extended far in search of food, and the young 
roots begin to form, neither tlie horse nor hand hoe 
can be, admitted without injury. 

Potatoes are usually ti^en up by the common Oathering 
plough, but sometimes with three-proi^d forks ; the‘*^* 
plough goes tuice along each ridgelet, in such a man- 
ner as not mateiially to injure any of the roots with 
its share or coulter, and the potatoes are gathered by 
women and ciiildren placed along the line, at proper 
distances. When the land is somewhat moist, or of a 
tenacious (juality, the furrow-slice does not give out 
the roots freely, and a harrow which follous the 
plough is commonly employed to break it and separate 
them from tho mould. Various contrivances have been 
resorted to for tbispur|) 08 e ; a circular harrow or brake 
to be uttaclicd to the plough, of very recent invention, 

(See Plate 111. Fig. 6.) has been found to answer tlio 
purpose well, and to eifect a eoiisiderabie saving of la- 
bour. ^ 

Various suggestions have been offered for tlie pur- Improve- 
pofip of improvuig the cultivation of this root. Jn.nieiu* sug- 
atead of cutting the roots to be planted into sets, some^^’*^* * 
have rpcoromeudod the planting of them whole, and 
others have thought that a great saving of the root 
might be made by scooping out the sets, (b'ee Plate 
Vlil.) Several experiments have been made to aug- 
ment the pitxlucd and accelerate the ripening of pota- 
toes, by plucking off the blossoms froip the itham or 
haulm. But none of tliese innovations have yet en- 
tered into geueial practice, and the trials have not 
been so numerous nor so sadsfactory as to waiTaut any 
coricIuMons of real utility. 

1 be potatoe crop ia preserved through winter some- Preservs- 
tiroes b bouses, but more generally perlmps in 
convenient place near the farm-buildings, in 
pmt or pitu^ covered firet with stmw, and then with 
earili dug up around the heaps, in the form of a trench, 
which discharges any water that might otheradse lodge 
about the bottomsu 

Curled tops are the most destructive disease to ' 
which this crop is liable ; for a particular account of 
which, and the various modes of prevention that have 
been tried, see the principal article, No. 113. 
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Turnips anil clover ore the two miin piHars of the 
1 iirni|>t. courses of Britiili hiishamlry ; they have contri- 
buted more to preserve and au^itiont the fertility of the 
soil for pioducinpr tfrain — ^to enlarpfe an<l improve our 
breeds of cattle and sheep — and to afford a rejrular 
supply of butcher’s meat all the year, than any other 
crops ; and they will probably be longf found vastly su- 
perior, for extensive cultivation, to any of the rivals 
wliich have dften been opposed to them in particular 
situations. 

SuiU. TiirnipM cannot be advantageously cultivated on wet 

tenacious clays, but are grown pn all cotnfwntively 
dry soils, under all the variations of our climate. On 
dry loams, and all soils of a looser texture, managed 
according to the best courses of cropping, they enter 
into the rotation to the extent of a fourth, a sixth, or 
an eighth part of the land in tillage; and even on 
clayey soils, they are frequently cultivated, tliough on 
a smaller scale, to he oaten by cattle, for the purpose 
of niigraentirig and enriching the manure, into which 
the straw of com is convertcul. 

Drill Cul- After what has heeti said in iho principal article, it 
lun* fif will ho sufficient in this place to deHcrihe tho practices 
Sv-atliitid. of the best managed counties of Scotland, in regard to 
the culture of turnips. In this country broad cast sow- 
ing is almost unknown, turnips being universally raised 
in rows at sucji a distance os to admit of horse-hoeing, 
and every step of the process is conducted with much 
accuracy and success. 

The varieties commonly cultivated by the best far- 
mers are tho ghihey which comes early and gives 
a very weighty crop, but often suffers much from the 
frosts of winter ; tho yeUm, which is more hardy and 
answers woll for succooding the gl/ihe in spring ; and 
the ntt(t Intga or Sweduh^ which may be preserved for 
con'll] mpt ion till the end of May. 

Tho drill culture of turnips was first firmly establish- 
tjd in Scotland, by the practice of Mr William Daw- 
son, a farmer at Frogdou, in the county of lloxhurgh, 
soon after his entry to that farm in 1759. Turnips 
had boon sown indeed on narrow ridges, according to 
the practice of Tull, many years before that periiKi ; 
hut cluody hy proprietors, upon a very small scale ; 
and tho several operations were neither so correct, so 
uniform, nor so much simplified as to induce gene- 
ral imitation. The first person who ever formed tur- 
nip ridges in Scotland with a two-horse plough with- 
out a driver, was instructed hy Mr Dawson, and is yet 
alive. 

rrc|Mration In the drill culture of turnips, tlie land is plough- 
of the Soil, od With H deep furrow soon after harvest, usually in 
the direction of the former rkiges, tbougli, if the soil 
he dry, it is of little consequence in what direction. 
As soon OH the spring seed-time is over, a second 
ploughing is given across the former, and the har- 
rows, and, if necessary, the rollers, are tlien set to work 
to clean anti pulverise the soil All the weed-roots 
that are brought to the surface are carelidly gather- 
ed into hi^aps, and either burnt on the ground, or 
carried off to form a compost, usually with lime. 
The land is then generally ploughed a third time, 
again liarrewod well» sometimes also rolled, and the 
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weed-roots picked out as before. Unless land is in a of 
much worse state, in regard to clcannens ami pulveri- 
zation, than it usually is after turnips have been noine 
time a rotation crop, no more ulouglungs are neces- 
aarv. It is next laid up in ridgelets from 27 to 30 
inches wide, either with the common swing pknigh, 
or one with two moiild-boardH, wlikh forms two sides 
of a ridgelet at once. Well rotted dung, at the rate .Msuiunt.jf. 
of 12 or 15 tons per acre, is then carried to tho Held, 
and dropt from the cart in the middle one of tliree in- 
tervals, in Huch a quantity as may serve for that and 
the interval on each side of it, The dung is then di- 
vided equally among the three, hy a person who goes 
before the spreaders, one of whom tor each interval 
spreads it with a small throe-pronged fork along I lie 
hottenn. 'Hie plough immediately follows, and, re- 
versing the ridgelets, forms nfew ones over the dung ; 
and the drill-harrow, commonly one that 8ow|||lwo 
drills at once, drawn hy one horse, deposits tlie seetl 
as fiwt as the new drills are formed, 'rinn drill-ma- 
chine is usually furnished with two small rollers ; one 
that goes before the sowing apparatus, and levels the 
pointed tops of the ridgelets, and another that follows 
for tho purpose of comjiressing die soil and covering 
the seed. From the time the dung is carUul to i1m‘ 
ground, until the seed is deposited, tfie several opera- 
tions should go on simultaneously ; the dung is never 
alloa^ed to lie jmeovered to he dried hy the sun and 
tho wind ; antrtlie new ridgelets are sown as soon as 
formed, that the seed may find moisture to accidm’ate 
its vegetation. 

'J’he time of sowing the sevora) varieties is some- 'I nwr i>f 
what different ; tlie Sv*ctlish should ho* put in the lowing, 
i^aiiiest, and tliCMi the yelkw , — ^lioth of tliiun in tlie 
month of May. Hut ns these kinds are mucli less ex- 
tensively cultivated than the ghttn^ the monih of June 
is the principal seed-time ; and after tho first vvi'ek of 
July a full crop is not to he expected in the noithern 
parts of the island. The quantity of seed most com- 
monly allowed is two pounds to tlie acre, which though 
much more than Rufficieul. to stock the ground Avith 
plants, is thought to be lU'cessary for insuriug a regu- 
lar crop on most soils. The suponiumerary plants are 
easily taken out hy the hoe, but if any parts arc miss- 
ed they can be filled up only hy inserting a few Swe- 
dish plants ; the other varieties seldom succeed after 
transplantation. 

As soon as tli(5 planls have put forth the ro?/g// (’ulmn 
kq/l or sooner if annual weeds have got the start of while 
them, a horse- hoe is run betw'een the ridgelets and 
cuts up the weeds on each side, almost close to tJie 
rows of the turnip plants, clearing out the bottom of 
the interval at the same time. The hand-hoers are 
always set to work as soon as possible after, and the 
plants are left about nine inches distant — the Swedish 
kind somewhat closer. If the ground Ims liemi well 
jwepared, and the plants not allowe^l to get too huge, 
three experienced hoers go over an ain-e a day. A 
few days after this, a small swing-plough, drawn by 
one horse, enters the interval between the rows, and, 
taking a furrow-slico off each side, forms a fiinallcr 
rklgelet in the midflle. If the annuals still rise in 
great abundance, the liorse-hoe may he emidoyed 
again, otherwise the next operation is to go over 
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Kindi of tliem ft Moond time with the hatiMtoe, when the inter- 
Crops, mediate lidgelet is lerelied. Sometiinefl a third boe- 
wus»t be given, but that is cbud very expeditiously. 
When no more inntiual labour is required, a small 
plough with two mould-boards is employed to lay up 
tlie earth to the sides of the plants^ leaving the ridge- 
lets of the same fcnrm as when sown, wliich finishes the 
process. Large fields throughout their wlmle extent, 
dressed in this manner, are left as clean and as pleasant 
to the ejre as the best cultivated garden. The ho)*se 
and hand hoeing in ordinary cases may cost about fif- 
teen abillinffs per acre. 

Whore the soil is perfectly dry, and has been well 
prepared, the small plough has w late been laid aside 
by many farmers, and the space between the rows is 
kept clean by the horse and hand hoe alone ; but if 
the soil be either wot from springs, or so fiat as not 
easMp to part with surface water, it is still considered 
pro^r to earth up the roots as the concluding part 
of the process ; and it is always useful to plough be- 
tween the ridges when couch grass and other weeds 
Lave not been completely picked out before the land 
was sown. 

The gathering ot tho weeds, the spreading of the 
dung, and the hand-hoiing, are almost always perform- 
ed by women and boys and girls. 

\Viri;;ht of A good croj) of white globe tuiiiips usually weighs 
( I vp. fmm 25 to 30 tons per acre, the yeilpw and Swedish 

commonly a few tons less. Of late there have been 
instances of much heavier crops ; and in Ayrshire, it 
would appear, that above sixty tons have been raised 
on an English acre, the leaves not included, f Farmer* 
Magazimy Vol. XV. and XVI.) But such an extra- 
ordinary produce must have been obtained by the ap- 
plication of more manure than can be provided, without 
injustice to othei' crops, from the borne resources of a 
farm ; and who]*c turnips form a regular crop in the ro- 
tation, no such produce is to be expected under any 
mode of culture. 

« \>n>i»np. Turnips are consumed either on the spot where tltey 
Lion. glow, on grass fields, in fold-yards, or in feeding- 
liooses ; tho far greater part, wherever tliey are exten- 
sively cultivated, by sheep. The price per acre when 
sold depends not only upon tlie weight of tlio crop, 
but also on the mode of iia consumption. 

When eat by slieep on the place of their growth, tur- 
ni]>s are lotted olf, by means of hurdles or nets, that 
tliey may be regularly coRbuined. When the first al- 
lowance is nearly eaten up, the bottoms or abells are 
picked out of the ground, by means of a two-pronged 
hUint hook adapte/l to the purpose; and then another 
portion of the field is taken in, by shifting the Imrdles 
or nets, and so un regularly until the wbme are finish- 
ed ; the cleared port of the field being usually left ac- 
i^essible as a drier bed for tlie sheep, and that they may 
pick up wlMit sl^olls remained when a new portion of 
the field was takdti in. 

The turnips required for other modes of consump- 
tion are usually drawn out, at regular intervals, before 
the sheep are put upon the field ; unless the soil be so 
poor OS to need all the benefit of their dung and 
treading, in which case, the whole are consumed 
where tltey grow ; or so rich as to endanger the suc- 
ceeding crops, by eating «ny part of the turnips on 
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the ^ound. In the tatter vSry rare instance, the whole Itfods of 
crop is carried to bo consumetl elsewhere, as must ain 
ways be done, if the soil be naturally toq, wet for sheep 
feeding. 

In wet weather, when sheep ought not to be allow- 
ed to He on the tmnlp field, it becomes necessary to 
carry the turnips to a grass field ; and store sheep, not 
requiring to be so higldy fed, frequently eat their tur- 
nips on such fields, as Well as rearing cattle, and some- 
times milch cows. A grass field contiguous to the tur- 
nip one is always veiy desirable, that tie sheep, con- 
fined on otlier siden by hurdlos or nets, may always 
find a dry place to He on. 

In the expenditure of turnips to young cattle, and 
to slwjcp in their first year towards spring, when the 
loosening and shediling of their teeth render them 
unable to break the hard roots, it is usual to cut 
or slice the turnip, either by means of a spade or 
chopping-knifc, or by an implement constructed for 
the purpose, called a turnip-Hlicer, formerly mention- 
ed ; or they are crushed by means of a heavy wooden 
mallet* 

During sci'^ere frosts, tmiiips become so hard that 
no anim^ is able to bite them. The best remedy in 
this case is, to lay them for some time in running 
water, which effe<;tually thaws them; or, in dost* 
feeding-houses, the turnips intended for next day’s 
use may be stored up over night, in one end of the 
building, and the warmth of the animals will thaw 
them sufficiently before morning. But in those 
months when frosts are usually most severe, it is ad- 
visabk' to have filwiiys a few days’ consumption in 
tho turnip-barn formerly mentioned. When u severe 
frost continuoH long, or if the ground be covere<l 
deep with snow, potatoes ought to be employed as a 
substitute. 

The advantages of eating turnips on the place of their 
growth by sheep, both in manuring and consolidating 
the ground, are sufficiently well known to every far- 
mer, One great defect of tho inferior sort of turnip 
soils is the want of tenacity ; and it is found, that valu- 
able crops of wheat may be obtained upon Very light 
porous soils, after turnips so consumed. 

The value or price by tlie aenre is so various, from Value, 
differences in soil and seasons, and fluctuates so much 
according to the degree of abundance and demand, 
tliat nothing can be decisively stated on this subject. 

It likewise varies according to the modes of applica- 
tion, as above noticed. A farmer who has turnips to 
sell will demand more money per acre, if they are to 
be drawn and consumed by die purchaser in the fold- 
yard, or on the pastures of the farm, than if eaten by 
sheep where they grow; and will require a much 
higher price if they are to be led away from the farm. 

Indeed, hardly any pifce will compensate for such 
abstraction of manure* and consequent loss of future 
fertility, unless where manitre can be readily pur- 
chased to supply the defalcation ; and that can only 
be done by those who are situated near towns and 
large vitlog^, where a few turnips maybe sold in 
that way to the cows of the inhabitants. Eight gui- 
neas an acre is considered a good price, in seasons 
of uncommon demand, for a full crop ; five guineas 
in ordinary years ; end down to thirty and forty ahil- 



A GE I CULTU RE. l$1 


Kindi of liogs for infbl’ior cratw* Upoma of yew's, fire 
Cropi. guineas may be reckoned a ftir price for a |(Ood crop, 
eaten by sheep where they grow. Near large towns, 
where turnips are in demand by oowfeeders, they will 
sell in ordinary years for deublef and when in extraor- 
dinary demand, for ihree, os even four times these 
prices; but in these cases they are always removed 
irom the form, and, consequently, thw manure wbidi 
dbOT produce is lost to the soi)* 

\V\c<tpcr it is not uncommon to let turnips at on a^eed 
^Vt'l•k. price, or boasd, for each sheep or boast weekly. This 
varies according to age and siae, and the state of the 
demand, from fbur|)encc or loss to eightnence or moi'e 
for each sheep weekly, and froiq two snilUngs to five 
for each beast. An acre of good turnips, say thirty 
tons, with straw, will fatten an ox of sixty stone, or 
ten Leicester slieep. Supiiosing the turnips worth six 
gumaas, this may bring the weekly keep of the ox to 
six shillings and threepence halfpenny, and of the sheep 
to about sevenpence Iml^enny, a-week. In this way 
of letting, however, disputes may arise, as the taker 
may not be careful to have tliein eaten up clean. ^ 

Tlie person who lets the turnips has to maintain a 
herd tor the taker ; mid when let for cattle, and con- 
sequently to he caiiied off, the taker finds a man and 
horse, and the latter maintains both. The taker has 
to provide hurdles or nets for fencing the allotroente 
to slieep ; but the latter must fence his own hedges if 
necessary. The period at which tlie taker is to con- 
sume the whole is usually fixed in the agreement, that 
the latter may be enabled to plough and sow his land 
in proper season. 

storing. Common turnips are seldom stored in any great 
quantity, though sometimes a portion is dravm and 
formed into heaps, like potatoe camps, and lightly co- 
vered with straw, or preserved for some time under a 
shed. On titese occasions the shews or leaves, and 
the tap-poots, must be cut off and removed before 
storing up, to prerent heating and rotting. The heap 
must not ^ covered with earth like potatoes ; for, m 
this case, their complete destruction is inevitable. 
This root contains too mudi water to be preserved 
for any length fff time in a ffesh and palatable state, 
after being removed from the ground ; and though 
the , loss in seasons unusually severe, particularly in 
the white globe variety, is comukmly very great, it is 
probable that a regular system of storing the whole, 
or the greater (>art of the crop eveiw season, would, 
upon an average of yeans, be attended wiUi still great- 
er loss; besides the labour and oxiiense, where 
turnips are cultivated extensively, would be intoler- 
able. 

ui^oases. Besides the damage eustainetl by a turnip crop 
from beetles and other insects, (see principal article), 
a very destructive disease, formerly confined to par- 
ticular districts, has lately begun to extend itself in 
an alarming manner ; and there is reason tii fear, if 
some means of prevention be not soon di^vered, 
that it may almost put an end to the cultivation of 
this root, in some situations where it is of essential 
importance, both with a view to the produce of grain, 
ana to the rearing and fottening of Itr^^ stock. In 
KiDgcrsandHolderaesB it is known by the quaint name of fifigers 
f and mee, from the shapes into which the disease dis- 
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torts either the bulb or tap-root, or fiequeoliy both* 
An htgenioos on this sOl^t was read to the 
Holdereess Agricultural Society, in 18U, by 
William Spence, tlieir present I^ident, from which 
we shall abstrect some account of this hitherto local 
disease. 

In some plants, the bulb itself is split into several 
finger-diverging lobes. More frequently the bulb ia 
externally tolerably perfect, and tbe tap-root is the 
part principally diseased ; being either wholly meta- 
morphosed into 8 sort of mjitohapen secondary bulb, 
often larger than the real bum, and closely attached to 
it. or having excrescences of various shapes, frequent- 
ly not unlike human toes, (whence the name of the 
disease,) either springing' immediately from its sides, 
or from the fibrous roots that issue from it. In this 
last case, each fibre often swells into several knobs, so 
as distantly to resemble the wire and accompanying tu- 
bers of a potatoe ; and not seldom one turnip will ex- 
hibit a combmatioD of all these different forms of the 
disease. These distortions manifest themselves at a 
very early stage of tbe turnip’s growth ; and plants, 
scarcely in tbe rough leaf, will exhibit excrescences, 
which differ m nothing else than size from those of the 
full-grown root. 

The leaves discover no unusual appearance, except 
that, in hot weather, they become flaccid and droop ; 
from which symptom, the presence of the disease may 
be surmised wimout examining the roots. These con- 
tinue to grow for some months, but without attaining 
any considerable size, the excrescences enlarging at the 
same time. If divided at this period with a knife, 
both tbe bulb and the excrescences are found to be per- 
fectly solid, and internally to differ little in appearBnr.e 
from a hedtby root, except that they are of a more 
m&dy and less compact consistence, and are intersper- 
sed with more numerous and larger sap-vessek The 
taste, too, is more acrid ; and, on this account, sheep 
neglect the diseased plants. Towards tbe approach of 
autumn, the roots, in proportion as they are more or 
less diseased, become gangrenous and rot, and are ei- 
ther broken (as frequently happens) by high winds, or 
gradually dissolved by tne rain. Some, which have 
been partially diseased, survive the winter; but of 
rest, at this period, no other vestige remains than the 
vacant patches which they occupied at dieir firet ap- 
pearance. 

'lliis disease, according to Mr Spence, is not owing 
to the seed or to the time of sowing, nor to any qua- 
lity of the soil, either original, or i^uced by any par- 
ticular mode of cropping or of tillage ; and he adds, 

That tbe most attentive and unbiassed consideration 
of the facts has led him to infer that the disease, 
though not produced by any insect that has yet breii 
discovered, is yet caused by some unobserved species, 
which, either biting the turnip in the earliest stage of 
its growth, or insinuating its egg into it, infuses, at the 
same time, into the wound a liquid, which communi- 
cates to the sap-vessels a morbid action, causing them 
to form the excrescences in question,” 

With regard to the prevention of this disease, marl 
has been recommended by Sir Joseph Banks and 
others; and where marl cannot be procured, it has 
been thought that an addition of mould of any kind, 
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Kinds of tbftt hiff ftot borne turnips, wiM be advantageous such 
Crops. ^ a dressing taken from banks, beadHuids, ditches, Ike, 
■^>^^and mixed up with a good dose of lime. But lime 
alone has been tried in vain ; and no great dependence 
can be placed upon fresh mould, as this disease has 
Iwjen known to prevail upon lands that had scarcely 
ever before borne a crop of turnips. ( Farmers Ma- 
yazim, Vol XJIL) 

9. CarroU. 

Csrrois. Thia crop, it is well* known, requires a deep soil 
inclining to sand ; and cannot, therefore, be so gene- 
rally cultivated as turnips. But it has been too much 
neglected on lands where it would have yielded a more 
valuable product, perhaps, than any bulbous or lap- 
rooted plant whatever. Several contradictory experi- 
ments in its culture have been detailed in a number of 
publications, from which the practical husbandman will 
he at a loss U> draw any definite conclusion. But, in a 
I'ocont communication to the Board of Agriculture, 
from Mr Robert Burrows, an intelligent Norfolk far- 
mer, who has cultivated carrots on a lai’ge 8(‘ale, and 
with great success, for several years, so accurate an 
account in presented of the culture, application, and 
extraordinary value of this root, that carrots wilt piH)- 
hahly soon enter more largely Into the rotation of 
ciops on suitable soils. We shall give the substance 
of this communication in his own words. 
fuliMj-e. “ As 1 think it the duty of every individual to give 
publicity to any invention, disscovery or practice, that 
carries with it the appearance of being useful to so- 
ciety, 1 shall, before 1 proceed to a statement of each 
year’s culture and consumption of my carrot crops, 
submit t-o the Board, for their information, a few ob- 
servations upon the general method 1 pursue in the 
cultivation of them, together with such other matter 
as will necessarily mingle therewith ; beginning first 
with the quantity sown per acre, and the method of 
preparing the same. 

<iualnity of 1 Usually sow seed of my own growth, from eight 
Sci d. ' to ten pounds /XT acre ; if purchased, the price is in 
general from one shilling to one shilling and sixpence 
/fcr jiouiid. By sowing seed of my own growing, I 
am enabled to speak both to the nature of its stock, 
and likewise its quality in regard to newness. The 
latter circums'iance is of pai'ticular coiiHequence in ob- 
taining a full and healthy plant, and not always to be. 
guarded against, if the seed is purchased of the seeds- 
man. Having weighod the quantity of seed to be 
sown, and collected sand or fine mould, in the propor- 
MiKcd with^hm of about two bushels to an acre, I mix tiie seed 
Saiidiieforewith the sand or niojid, eight or ten pounds to every 
Sowin;;. (;vro busbels, and this is done about a fortnight or three 
weeks before the time I intend sowing ; taking care to 
have the heaps turned over every day, sprinkling the 
outside of them with water each time of turning over, 
that, every part of the sand heaps may be equally moist, 
and that vegetotion may take place alike throughout. 
During ibis time the land is preparing with a good 
dressing of manure, of about sixteen cart-loads per 
acre of rotten farra-yaid manure, or cottagers' ashes : 
the load about as much os three able horses can draw, 
and, if bought, costs about four shillings and sixpence 
;xT load, besides the carting on the land. 1 usually 
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mow ^y wheat stubbles after clover ; plough the first Kbnla of 
time in autumn, and once more in the early part of 
the month of February, if the weather permits ; set- 
ting on the manure at the time of sowing, which is 
about the last week in March, or sometimes as late asTimr of 
the second week in April ; but have generally found Sowing, 
early-sown crops the most productive. 1 have great 
advantage in preparing tlio seed so long bofoi'e-hand ; 
it is by this means in a state of forward vegetation, 
tberefiwe lies hut a short time in the ground, and, by 
quickly appearing above ground, is more able to con- 
tend with those numerous tribes of weeds in the soil, 
whose seeds are of quicker vegetation. 

** Within about five oi* six weeks, the carrots are Boeing, 
ready to hoe ; and, upon an average of six years, on 
a light sandy loam, they have cost me L. 1 : 10 : 8 per 
acre hoeing ; usuallv performed three, and sometimes 
four times, or until the crop is perfectly clean ; the first 
hoeing is with boos four inches long, and two and a 
quarter inches wide. I'he second hoeing invarialily 
^es place as soon as the fimt is completed, and in 
performed with six-inch hoes, by two and a quarter 
inches wide. By this time the plants are set ; the first 
time of hoeing notiiing was cut but the weeds. I en- 
deavout to leave the caiTots nine inches apart from 
each other; sometimes they will bo afoot, or even 
further asunder. 

“No other expense now attends the crop until rime of 
tlie time of taking them up, whicli is usually about taking up. 
the last week in October, as at that time J generally 
finish soiling ray horses with lucem, and now solely 
depend upon ray cariots, with a proper allowouce of 
hay, as winter food for my horses, until about the 
first week of June following, when the lucern is again 
ready for soiling. By reducing this practice to a 
system, 1 have been enalded to feed ten cart-hoi'ses 
throughout the winter months, for these last six 
years, without giving them any coni whatever, and 
liBve at the same time effected a considerable saving 
of hay, from what 1 found necessary to give to the 
same number of horses, when, according to the usual 
custom of the country, I fed my homes with com 
and hay. 1 give them to my cart-horses, in the pro- Quantify 
portion of 70 lbs. weight of caiTots a horse jxr day,eaiin bv 
upon an average, not allowing them quite so many Horscii! 
in the very short days; and something more than 
that quantity iu the spring months, op to the amount 
of what 1 withheld in the short winter days, 'i’he 
men who tend the horses slice some of the carrots in 
the cut chaff op bay, and l»am-door refuse ; the rest 
of the carrots they give whole to the horses at night, 
with a Btnail quantity of hay in their racks ; and with 
this food my horses generally enjoy uninterrupted 
h^th. I mention this, as I believe some persons 
think that carrots ow/y, given as food to horses, are in- 
jurious to their constitutions ; hut most of the pre- 
judices of mankind have no better foundation, and 
aie taken up at random, or inherited from their giand- 
fathers. 

“ So successful have I been M'iih carrots as a 
winter food for horses, that, with the assistance of 
lueem for soiling in summer, I have been enabled to 
prove, by experiments conducted under rny own iier- 
sooal inspection, that an able Norfolk team-horse, 



Kinds of fully Worked two joumeye k-day, winter and summer, 
Crop!, jjj^y yggy round, upon the produce 

of only one statute acre of land. I have likewise ap- 
rod pitted carrots with great profit to the feeding of hogs in 
on Carrou ; printer, and by that means have made my straw into a 
most excellent manure, without the aid of neat cattle ; 
the hogs BO fed are sold on Norwich bill to the Lon- 
don dealers, as porkers. The profit of carrots so ap- 
plied, I shall likewise shew in iny subsequent state- 
ment ; together with an experiment of feeding four 
aUo Cattle. Galloway bullocks with carrots, against four others fed 
in the common way with turnips and hay. 

Mode and ** The taking up of the crop is put out to a man 
j:*(wnac of Yrho engages women and children to assist him ; the 
'('ro'if ***** work is performed with tbi^e-pronged forks; the 
‘ children cut off tlte tops, laying them and the roots 

in separate heaps, ready for the teams to take away. 
The expense altogether, L. 1, Is. Wr acre, of not less 
than seven or eight hundred Wincliester bushels. 
Tlie carting away depends upon the distance of the 

{ )lace where carried to ; if not far, tlie expense will 
m 158. to 18s. per acre, 'llie value of carrot tops, 
given to bulloclu and sheep in the first winter qu^ter, 
more than repays the two last-mentioned expenses. 
I take up in autumn a sufficient quantity to uave a 
store to last me out any considerable frost or snow 
that may happen in the winter months; the rest of 
the crop I leave on the ground, preferring them frosh 
out of the earth for both horses and bullocks ; for 
tlie former, imrhaps it would be as well to wash the 
roots when tney are very wet and dirty, though 1 by 
up means think washmg generally necessary. The 
keep beat caiTots keep best in the ground, nor can the severest 
(Vmm] material injury ; the first week in 

March, it is necessary to have the romaining part of 
the crop taken up, and the land cleared for l^ley : 
the carrots can either he laid in an heap with a small 
quantity of straw covered over them, or they may he 
laid into some empty outhouse or barn, in heaps of 
many hundred busliels, provided they are put together 
dry. This latter circumstance, it is indispensably ne- 
cessary to attend to ; for, if laid tugvtber in large heaps 
when wet, they will certainly sustain much injury. 
Such ns 1 vmii to keep for the use of my horses until 
tlie months of May and June, in drawing cner die 
heaps, (which is necessary to be done the latter end 
of April, when the carrots begin to sfirout at the 
crown very fast,) 1 throw aside the healthy and most 
perfect roots, and have their crowns cut completely 
off and laid by themselves ; by this means, carrots way 
be kept the month of June out in an high state of per* 
fection." ( Conmunicatwns to tite Board of Agricul- 
ture, Vol. VII. p. 72.) 

Total ICx- Mp Durrows next proceeds to state the expense 
penM per ^ fop four years successively, in which he 

cultivated forty-nine acres in all ; the average of the 
first three yearn being L. 10 : 13 i 2j(, and the ex- 
pense of the last year, when he had twenty-five acres, 
Ls : B : 4 jDcr acre. In these sums, rent, interest 
of capital, and all oilier charges aie included. He 
then details at some length the application of the 
\yertge crops, averaging upwards of 800 busnels per acre, to 
Produce. feeding of cart horses, hogs, and cattle— both 
milch cows and fattening bullocks, — from which there 
appears to result a clear profit on the first three 


cnqtiy of no less than L. 27 : IS t S ^ jDcr acre, The Kind* of 
fourth crop of twenty-five acres was sold to the tenant 
who succeeded him in his farm, at twenty guineas per 
acre* the price fixed by neutral men, leaving him a 
profit of L. 12 11 :h per acre. Mr Burrows was so 
well convinced of the great advantages of this manage- 
ment, that ho began with sixteen acres of carrots on 
his new form ; and we are told, that the cultivation of 
this root is becoming more extensive, in consequence 
of his successful practice. 

Carrots, in many instances, are sown by hand, in Cultivated 
rows, at narrow intervals for hand-hoeing, the seeds not in row*, 
being easilv deposited in a regular manner by the use 
of the diifl-macliine. llie hand-hoeing is certainly 
performed more correctly*, and with muen less labour, 
when the plants are cultivated in rows. 

10. Rape. 

Rape is now cultivated to a considerable extent in Hap** 
some districts, not only for the sake of the oil express- 
ed from its seeds, hut also for feeding sheep, on land 
not well adapted to turnips. To the account already 
given of the culture and uses of this plant in the body 
of the work, we shall add some remarks by the late 
Mr Culley of Northumberland, founded on his own 
excellent practice, in which rape was substituted for 
follow on a poor clayey soil. 

“ Rape may be sown from the 24th of May to the of 
8th of June ; but cornea to the greatest growth if 
sown in May. If sown earlier, ^it is apt to run to 
seed. From two to three pounds of seed is required 
ptT acre, sown by a common turnip-seed drill. But 
as rape-seed is so much larger than turnip-seed, the 
drill should he wider. When hoed, the rape should be 
set out at the same distance as turnip plants. The 
drills should be from 26 to 28 or 30 inches, according 
to the quantity of dung given. As many ploughings, 
harro wings, and rollings, Kcc. should he given, as may 
be niM?oBsary to make mat kind of poor soil as fine as 
possible, and cleared of twitch, &c. : the produce 
will he from twenty-five to even fifty ton per acre, 
or upwards. But it is not so much the value of the 
greini crop, (although the better the green crop, the 
better will the wheat be,) as the great ceitainty of a 
valuable crop of wheat, that merits attention. The 
sheep are put on from the beginning to the middle of 
August ; they must have the rape consumed by the 
middle, or at latest by the end of September, so that Succifdod 
the wheat may be got sown, on sucli poor damp soils, 
before the autumnal rains take place. The number 
of sheep must depend upon the goodness or badness 
of the crop. But as many sheep must%e employed 
as to eat the rape by the middle of September, or 
end of that mouth at the latest, for the reasons for- 
merly given. The Bui-wtII red W’beat, (so called 
from a village in Cambridgeshire,) is always prefer- 
red. Poor clays will not allow deep ploughing ; con- 
sequently, that operation must be governed by the 
deptli of the soil. The land must be made as clean 
as any naked fidlow. There is scarcely an instance 
known of a crop of wheat sown after rape, and eat off which i* 
wi^ sheep, being mildewed, and the grain is general- • 
ly well perfected. Mr Culley has known a crop of * 
wheat mer rape, upon a poor moorish thin clay soil, 
worth much more than tlie fee simple of the land 
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Kind* of that produced it. He hto frequeuily known land, 
Cropii. nfter rape and after naked fallow, in the name 

field: and invariably the rape wheat was better in 
every respect, than that after naked fallow.” 

Inmdry of Scotland^ Vol. 11. Appendix, p. 45.) 

11 . Clovm, 

Clovcri. Clovers enter largely into the succession of crops, 
on all soils, and in every productive course of ma- 
nagement. Before they were introdticed into cultiva- 
tion, when land was exhausted by grain crops, it was 
necessary to leave it in a state of comparative sterility 
for several years, before it was either valuable as pos- 
ture, or again fit for carrying coni. But at present, 
cloveni are not only indispensable in the cultivatiott 
of white and gicen crops iltemaiefy, upon very rich 
soils, but ore the foundation of cwivertihle husbandry 
on land tlmt is not so rich as to permit of constant 
araiion, and which therefore requires two or inOi*e 
years' pastiimge at certain intervals. As the sucxes- 
rtioii of crops forms the subject of the following section, 
in which we shall have occasion to notice the great 
value of clover, as a crop in the alternate and converti- 
ble systems of husbandry, we shall here consider it 
mthout any particular reference to its general utility 
in that view, 

lied clover. Bed clover, or, as it Is sometimes colled, broad 
clover, is the kind most generally cultivated on land 
that carries white and green crops alternately, as it 
yields the largest produce for one crop of all the 
White and other sorts. White and yellow clover are seldom 
yellow sown with it, unless when several years' pasturage is 

clover. intended. As lye-grass is almost invariably sown 
live grass, with clover, it will be necessary to notice it also in this 
place. 

Sown with Clover and rye-grass are sown hroad-castj along 
com. witli, or upon growing culniiferous corn crops of 
every kind, and ara found to prosper almost equally 
well with spring sown wheat, barley, and the early 
varieties of oats. As these seeds are rin>at generally 
sown in spring, they are usually put in immediately 
afU'r the land has been pulverized by harrowing in 
the edm seed, and are tnemselves covered by one 
course more of the harrows ; or, if the corn is drill- 
ed, grass seed)) are sown immediately before or after 
hand hoeing ; and the land is then finished by a 
course of tlie hanws. A lighter harrow is general- 
ly employed in covering grass seeds, than tlmt used 
for com. When the land U under an autumn sown 
crop oi* wheat or other' grain, though tlie clovers and 
rye-grass are still sown in spring, the proper period 
must dopena both upon the state of the land, and the 
progress of the croj)&: and it may be often advis- 
able to break the crust fonned on the surface of te- 
nacious soils, by using tbe harrow before the clovers 
are sown, ns well as afterwards to cover them. Some- 
times the roller only is employed at this time, uud 
tJiero are instances of clover and rye-grass succeeding 
when sown, without either barrowing or rolling. But 
it is commonly of advantage to the wheat crop itself, 
to use the harrows in spring ; and tbe roller alone can- 
not be depended on, unless tbe season be very lai our- 
able. In some cases grass-seeds are sown by them- 
welves, either in autumn or spring, hut rarely on tillage 
land, tbe subject of the present chapter. 


Tbe quantity of red clover and rye^grass sown on of 
an acre is exceedingly variotis ; uot only according vrop»» ^ 
as more or less wliite or yellow clover is sown along 
with diem, os when pasturage is intended, but, even 
when they are the only kinds sown, the quantity is ^ ' 

varied by the quality of the stdls, and the difterent 
liurposes of hay, soiling, or one y*far’s pasture, to 
which tbe crop is to be applied. When pasture is 
the object, more seed ought to be allowed, than is 
necessary when the crop is to be cut green for soil- 
ing ; and for bay, less may sufiice thait for either of 
the former. Finely pulverized soils do not require 
so much seed as clays, on which clover and rye-grass 
arc very fraquently sown among autumn or winter 
sown wheat, when there is more danger of a part of 
it perishing from being imperfectly covered. In 
general, eight or ten pounds may be taken as the mi* 
mtmmi qmmtity, though there have been instances of 
good crops from less ; and from that to 14 lbs or more 
par English statute acre. Uye-grass, enmmouly at the 
rate of a bushel ptr acre, )»at iq> many cases only half 
or two-thirds of a bushel, is mixed widi this weight of 
clover, and both are sown at tlm same time. Tlie 
rye-grass may be either of tlm perennial or annual 
variety, as it is understood that the herbage is to be 
continued for only one yefur ; and tlie annual is some- 
times sown iu preference, as producing a bulkier crop 
than the perennial. 

In the selecltan of clover and rye-grass seeds, par- 
ticular attention should be paid to .their quality and 
cleanness ; the purple colour of the clover seetl de- 
notes that it has been ripe and u^el) saved ; and the 
seeds of woods may be detected in it by nanow in- 
spection, if there be any ; but various noxious weeds 
are frequently mixed up with the seeds of the rye- 
grass, which it is difiicult either to discover or to se- 
parate from them. Between tbe seeds of the annual Annoiil 
and perennial rye-grass, the difference is hardly dis- rye-grass 
ceiTiihle ; and tiierefore, unless it is of bis own growth, 
tlic cultivator must depend in a n^eat measure on die 
character of the person from whom be purchases it. 

Red clover fruiu Ilolluiid or France has been found 
to die out in the season immediately after it has been 
cut or pastured ; while the English seed produces 
plants, wdiich stand over the second, many of them the 
third year ( (MutuI Beport of Bcofland, Vol. I. 
p. 537) ; thus remaining in the latter case four sum- 
mers in tbe giound fi om die time of sowing. 

Clover and rye-grass, us has been already hinted, 
are made into hay, cut green for being used in soiling, 
or depastured. As we sliall have occasion to speak a- 
gaiu of hay-making, we shall here only notice die prin- 
cipal operations. 

This sort of herbage ought always to be cut as close Huy. 
to die ground as possible ; and the soil, having been 
previously cleared of any stones diat might imjiede the 
scythe, and also levelled with a heavy roller, a<imits of 
mowing being performed in a very uniform and peifect 
manner, unless die crop be lodged or broken down by 
wind. What part of tlie stems is left by the sc^^the, is 
not only lost, but the after giowth is neither so vigo- 
rous nor BO weighty, as when the first cutting is taken 
88 low as possible. 

Clover and rye-grass are commonly all mown in Time ut 
June ; though in the North, sometimes not till near 
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Kindi of the end of July* The time of mowing i^uet, kdeed> 
Crops. tietenoined by the growth of the plants j but it is a 
comnnom error to allow them to stand too long* They 
should in every case be cut down before the seeds are 
' formeil, that tiieir juices may be as much as possible 
retained in the hay. When the^ stems become hai'd 
and sapless, by being alloa^ed to bring tfaeir seeds to« 
words maturity, they are of little more value, as pro- 
vender, than an equal quantity of the finer sort of straw 
of corn* 

Mnv-Mufc- l!**® various ntpdes of hay- 

1, 'i;' making, at least for clover and rye-grass, may he de- 

scribed in a few words. As soon as the swath is tho- 
roughly dry above, it is gently turned over (not tedded 
or scattered,) without breaking it. Sometimes this is 
done by the hand, or by a small fork ; and some far- 
mers are so anxious to prevent the swath from being 
broken, that they will not permit the use of the rake- 
shaft. The grass, when tiuned over in the morning of 
n dry day, is put into cocks in the afternoon. The 
mode of performipg thitis very, simple and expeditious ; 
and none but wdmen, boys, and girls, under the eye 
of a confidential servant, are usually employed, if iJie 
crop is heavy, a row of cocks is placed in the middle 
ridge of three, and if light, of five ridges. A distinct 
fionipnny of carriers and raAors is allotted to every 
such number of ridges ; un4l the separate companies 
proceed each on its own ground, in the same manner 
as in reaping grain, whudi occasions a degree of com- 
petition among them for dispatch, clean raking, and 
neat well-built cocks* The carriers gather the hay, 
and carjy it to the ridge where the cock is to be built, 
by one of the most experienced hands. A raker fol- 
lows tile carrier t taking up and bringing to the cocks 
tlie remains of tdie swath. I'bere may bo in general 
about fire people employed about each row of cocks ; 
a caivier and raker on each side of the ridge on w'hicb 
the cocks are ])laced, and a peraon on the ridge, who 
builds them. But when the crop is not weighty, more 
rakers are required, as a greater space roust be gone 
i ver. 

As the cocks are thus placed in a line, it is easy 
to put two or more into one afterwards ; and the 
larger cocks may l»e speedily drawn together, to be 
put into tramp-ricks, by means of ropes thrown round 
their btHtoms, and dragged along by a boi-se. It is 
impossible to lay down any rules fm* the manage- 
ment of hay after it is put into cocks ; one thing is, 
however, always attend^ to, not to shake out, scat- 
ter, or expose the hay oftener than is really neces- 
sary for its presemtiou. Sometimes the cocks have 
been put up so large, that they never required to go to 
a tramp-rick, but were carted to the Bta<^-ya^, with- 
out ever being broken, and put up in alternate layers 
with old hay. But where this is attempted, there 
must not bo much clover. The practice cf mixing 
the new with the old Imy, is, however, a good one, 
and saves a great deal of time and labour, at the 
same time that tho old hay is much improved by the 
mixture. 

Tlie best mauagom disapprove of spreading out the 
swaths of clover and rye-gmss, tliough this is often ne- 
cessary with natural gimses, which are cut and har- 
vested later in the season. The more the swath is 
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kept unbroken, the hay is the greener, and the more of 
fragrant. C>op^. 

Anotlier mode of bay-making, said to l«ave been 
originally practised in Lancashire, has been found to 
answer well in the moist atmosphere of the west of 
Scotland. This is called tippling or rippling ; and if 
the gross be dry, the opemttuu begins as soon as it in 
mown. ** In making a tipple, a person, with his riglit 
hand, rolls the swath inwards, until he has a little bun- 
dle; then the same is done by the left, until butli 
meet, and form eight to twelve pounds, or nearly 
TIus bundle is then set up against the legs, or betweeu 
the feet; a rope is twisted off the grass, while the 
bundle is supported in tips manner, and tied round it, 
near its top ; and from tbq^ top are draam up a fe>v 
straggling stems which ai^e twisted, to make the tipple 
taper to a point, and give it as much a citnical slmjic 
as possible. If tlie crop is strong, there is a row of 
tipples placed on eacli swath ; if liglit, two of these 
ore put into one row. After standing a few hours, 
they become so smooth on the outside, that the hea- 
viest rains seldom wot them through ; and when wet, 
they are soon dried again in good weather. As k«iou 
as ready, they are put into the Nummer-rick, or, if very 
drj% even the wintcr-stac‘k, but are never opened out, 
or teddedy to make them dry, us they never reqr.ire 
it. By this method not u blade is lost, and the 
liay is nearly as green as a leaf' dried in u hook. 

In a moderate crop, one woman will tipple to one 
mower, and a woman will rake to two tipphii>, 
or two Rwathem, But where the crop is strong, it 
may require three women to keep puce with tvvr; 
mowers. After the hay is put up in this manner, 
the crop may be considertul as t»orure, thougli it 
may continue wet weather for a ronsideruble length 
of time.” ( General Heport of S<otlundy Vo). II. 

p. 11. 

Hay is commonly carried to the stack-yard, anti Si.t<l,in< . 
built either in circular or ohlung stacks, tiie latter form 
being most generally approved of, and carefully thatch- 
ed, as has been already observed in regard to corn. 

It is never advisable to allow this kind of buy to be- 
come lieutcnl, in any considerable degree, in tlie slack, 
tliough a slight exudation, with a very gentle warmth, 
is usually perceptible, both in the field ricks and in 
the stocks, for a few days after they urc huUu but this 
is a quite different ihing from thtil intentional heating; 
carried so far, in many iiistouces, as to terrainuie ni 
confiagi-atlon. 

The weight of hay from clover amJ rye-gra-s I’nniiut' 
varies, according to I he soil and the season, from 
to throe tons per English acre, as it is token from 
the tramp-ricks ; hut after being stacked, and kejn 
till spring, the weight is found to be diminished lii't 
or SO per cent Its price per ton depends entirely 
on situation ; at a distance from towns or large vil- 
lages, in ordinary seasons, tlie price is usually very 
low, and the whole of it is generally consumed ou 
the farm that produced it. Its intrinsic value as fod- 
der, in comparison with the sti-aw of beans or peiis. 
may bo ih tno proportion of three to two ; and with 
tbe finest straw of coni crops, in the proportion of two 
to one. 

Many intelligent cultivators consider rye-grass as Objc'ctums 

toRyt-gia*.- 
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11 very severe crop for the «oiJ ; and it k alleged, that 
wheat doee not Huccecd well after the herbage tvitli 
which it ia intermixed in any conBiderable quantity. 
Other plants have acc^ordiogly been roconmiended an 
a Bubslitute for rye-grasH, and cocksfoot (Datitylia 
glnmerfitaj has been tried, apparently with great sue* 
ceHS, by Mr Coke, of Holkbam in Norfolk, and others. 
But this is a very coarse grafts when allowed to rii^e to 
any height, and the use of it for hay has not yet been 
Bficertained, 

When the hay crop is cut and removed, there is com- 
monly a vigorous aftergrowth, which may be either 
cut or pastured. As this consists almost exclusively 
of red clover, and is extremely succulent, it is seldom 
made into hay, owing to, tlie difficulty of getting it 
thoruiigbly dried at a late period of summer, when 
other more urgent operations usually employ all the 
labourers of a farm. If it he cut for this purpose, the 
h(^st method of saving it is, to mix it up with straw, 
which will absorb a part of its juices. It is often cut 
green, as a part of the soiling system ; or, where a 
sheep stock is kept, pastured by the old ewes, or other 
sorts, tliat are to be fatttmed the ensuing winter on 
turnips. 

On all fai'ms, under correct management, a part of 
this crop is cut green, for the ivorking horses, often for 
milch cows, and, in some instances, b<ytli for growing 
and fattening cattle, lliis mode of consuming it is 
known by the name of aoiling* Tliere ran be no doubt 
of the advantages of this practici;, in regard to horses 
and cows ; but for young, mid for fattening beasts, a 
sufficient number of experiments are not known to have 
lieen yet made with any great degree of accuracy. 
Young animals require exercise in the open air, and, 
probably, will not lie found to thrive so well in houses 
or fold yards, during summer, as on {lastures ; and 
though in cvevy case there is a great saving of food, 
tlie long, woody, and comparatively naked stems 
of the plants, with leaves always more or less witber- 
imI, aie perhaps not so valuable in the production of 
beef on fattening stock, as a much smaller weight of 
hei'bage taken in by pasturage. Milch cows, however, 
are so impatient of heat and insects, that this iivay of 
feeding them, at least for a part of the day, in warm 
weather, ought to be more generally odopted ; and the 
(‘.oiivenience oflniving working horses always at bond, 
besides tiiat they fill their stomaclis speedily, is of not 
less importance than economy 

In feeding cattle with grf?en clover, attention must 
be paid to prevent swelling, or ftovuig^ which is very 
apt to take place when they are iii-st put on tliis 
food, especially if it )to wet with rain or dew ; and cat- 
tle are exposed to this danger, whether they are sent 
to depasture the clover, or have it cut and brought 
home to them; tbougli, if the plants be somewmt 
luxuriant, the danger is greater in the former case. 
After being accustomed to this rich food for a few days, 
during which it should l>e given rather sjiaringly, 
the danger is much diminislmtl ; but it is never safe to 


allow milch-cows, in particular, to eat large quantities KlsdR of 
of wet dover. 

We have hitherto spoken of red clover and rye-grass, 
as cultivated for the sake of the stems and leaves, and 
shall now add a few words about the management re- 
qiiired when the olgect is to save their seeds. Rjrc- 
ginss seed is gathered in almost every part of Britain, 
but clover seed can seldom be saved in any profitable 
quantity in the nortbera parts. In Scotland, red clo- 
ver is never cultivated for seed. 

The common practice in regard to rye-grass is, to Rjre.gra»» 
let tlie mixed crop of that and clover stand till the seeds Seed, 
of the former have attained a considerable degree of 
ripeness, when it is cut down and made into hay in 
the usual manner ; and the seeds of the rye-grass arc 
separated by tlie use of the fiail, commonly before the 
hay is put into the field-ricks. Sometimes, when but 
a small quantity is wanted, the bay is merely shaken 
well upon a cloth, when it is building in the stack- 
yard ; or afterwards, in tlie stable-fojft, before it is 
put into the horses racks. Qut It^ll of these me- 
thods, in order to obtain good see<V^ tlie clover must 
remain uncut beyond the proper season ; and it is thus 
materially injured in quality, while the value of the 
rye-grass se^, in suck a crop, is merely a secondary 
conskleratioTj. 

When seed is the principal object of the culture of 
rye-grass, it ought not to be mixed with clover at all, 
tnough it may be sown along with any of the kinds 
of com already mentioned, and it is treated the year 
after in every respect as a crop of corn ; bound up in 
sheaves, built in stacks, tlirashed with the Hail, and 
dressed by the winnuwing-inacbine, in the same man- 
ner. 

The difficulty of distinguishing between the annual 
and percmnial varieties of rye-grass has led to the prac- 
tice, in some places, of cutting or pasturing the first 
year H crop, and taliing a crop for seed in toe second 
yeai'. If the growth of the rye-grass plants be close 
and vigorous the second yew, there is reason to be 
satisfied that the seed is of the perennial vwiety ; aiv.l 
though red clover lias lieen sown with the rye-grass, a 
giTat part of it disappears by that time, and forms Imt 
a small portion of the second year’s cutting. 

The seed of red clover is saved with more labour cio»cr 
and difficulty. As the plant does not perfect its seed Seed, 
early in summer, it is uecessaiy to take off the first 
growth, either by feeding or cutting. In the first 
case, it is eaten till about the end of May, frequently 
by ewes and lambs ; and this is understmid to be an 
advantageous practice, because the lantl is less ex- 
hausted, and the green food is of great value for stock 
in the spring months. It is not uncommon, however, 
to cut the first growth for n hay crop, and this should 
be flone earlier than usual. 

The growth tlms reservetl for seed must he suffer- 
ed to remain till the husks become perfectly hiown, 
when it is cut and harvested in the usual manner, 
leaving it on the field till it is very dry and crisp, 


* See Comnmnicatkmaiotfw Board of AgrwuUurey Vol. VII. ; Brown’s Treatiae on Rwral Affaira^ Vol. II. ; 
(Jimerd jReport of Bc(dmdy Vol. 11. and III. 
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that the seeds may become more fuUy hardened ; it 
may then be laid up dry, to be thraslm out at the 
fanners convenience. 

Much labour and expense are necessary in sepam* 
ting the seed from the capsule, or seed- coat, eepe- 
ciaUy when it U effected by thrashing, which seldom 
costs less than from five to six or seven shillings per 
bushel. By the use of mills, the work may be done 
much dieaper. 

The produce in seed may generally be from three 
to four or five bushels per acre, when perfectly clean, 
weighing from two to three hundred weight. But there 
is great uncertainty in the produce of clover seed, from 
the lateness of the season at which it becomes ripe ; and 
the fertili^.of the soil is considerably impaired by such 
a crop. Yet the high value of the seed is a great in- 
flucement to the saving of it, in favourable situations. 
(Dicksotrs Praeikai Agrtcidhthi^ Vol. II. p. 86.S.) 

Wlion it is intended to retain the laud in pasture for 
several years, the quantity of red clover is diminished, 
and several kinds of more permanent herbage are afhl- 
»<!, tlie most c^HKmon^bf ^icli are, white and yellow 
clover, and ribworf. No gcnoml rule can he laid tiown 
as to tlie proper quantity of each of those kinds ; in 
some cases red and white clover are sown in equal pro- 
portions, and ill others the latter is made greatly to 
predominate. Tbo yellow clover and ribwort are not 
often sown at the mte of more than two or thi'ce pounds 
per acre. It is scarcely necessary to adil, that, in tWs 
case, die rye-gross should always bo of the perennial 
sort. 

When permanent pasture is the object, a still great.- 
er variety of seeds has been recommended. But as 
cultivators are by np means agreed on this point, and ns 
tlie di derent kimls and proportions, which are thought 
best adapted to different soils, liave none of them the 
sanction of extensive experience, wu shall refer the 
reader to the third volume of Commmimtwm to ifie 
Board of AgrMture^ which is wholly occupied with 
essays on the best means of breaking up old grass- 
lands, and restoring them after a few yoais to perma- 
nent pasture. 

Sect, YIL Succession of Crofs. 

There is no branch of husbandry that requires more 
judgment, nor any on which the profits of the farmer 
more depend, tlian the order in which tlie several crops 
cultivated are made to succeed one another. This is 
a point which has been discussed at some length, in 
the principal article, (See Index, JR/otaiioii) ; and the 
most material eliange that has takiin place since is, n 
more general observance of the role, that culmiferous 
<Tops, ripening their seeds, should not be repeated, 
witiiout the intervention of pulse, roots, herbage, o» 
fallow’. This rule is recognised in the practice and 
writings of all judicious cultivators, more generally, 
perhaps, than any other in the whole compass of the 
ait of agriculture. 

With regard to the particular plants that enter into 
the course of cropping, these, it is evident, must be 
sucli as are suited to the soil and climate, though thev 
will be somewhat varied by local circumstances ; suen 
as the proximity of towns and villages, where there is 
a greater demand for turnips, potatoes, hay, &c. than 


in thinlv peopled districts. In general, beans, and do- ^ecssston 
ver with rye-grass, are interposed between <^orn crops ^ 
on clayey soils, and turnips, potatoes, and clover and 
rye-ffi^, on dry loams and sands, or what arc tech- 
nically known by the name of turnip soils. A variety 
of ofhw plants, such as peas, tares, cabbages, and 
carrots, occupy a part, though commonly but a small 
part, of that division of a farm which is allotted to 
green crops. This order of succession is called the Altvmute 
system of aUmtate htishandry s and on rich soils, or SyMim. 
such as have access to abundance of putrescent ma- 
nure, it is certainly the most productive of all others, 
both in food for man and for the inferior animals. One 
half of a fiirm is, in this course, always under some 
of the different species 'of Ccrcu/ and the 

other half under pulse, roots, cultivated herbage, or 
plain fallow. 

But the greater part of the aiahle land of Britain ConvcrtiMc 
cannot Imj maintained in a fertile state under this nia-Systwn, 
nagement ; and sandy soils, even though highly ma- 
nured, soon become too incohesive under a course of 
constant tillage. It therefore heromes hecessary to 
leave that division, or hrmh^ that carries cultivated 
herbage, to he pastured for two years or more, ac- 
cording to the degree of its consistency and fertility ; 
am) all the fields of a farm are treated thus in their 
turn, if they require it. This is called the system 
of eomerilbk Jimhindig ; a regular change being 
constantly going on from oration to pasturage, and 
uiSpe 

Another rule witli regard to the succession of cj'ops, Si cond 
is not to repent the same kind of crop at too short ituU. 
intervals. Whatever may he the cause, — whether it 
is to he sought for in the nature of the soil, or of the 
plants themselves, experience clearly proves the ad- 
vantages of introducing a diversity of speedes into 
every course of cropjiing. When land is pastured se- 
veral years before it is brought again under the plough, 
there may be less need for adhering steadily to this 
rule; bui the degeneracy of wheat and other corn 
crops, recurring upon the same land every second 
year for a long poriml, has been very generally ac- 
knowledged. It is the same with wlmt arc culled 
green crops ; beans and ))oas, potatoes, turnips, and, 
in an especial manner, red clover, become all of them 
much less productive, and much more liable to dis- 
ease, when they come into the course, upon the same 
land, every second, third, or fourth year. But what 
the interval ought to be Iws not yet been doterrnined, 
and probably cannot (from the great number of years 
that experiments must he continued to give any cer- 
tain result) be determined, until the component parts 
of soils, and particularly the sort of vegetable nourisli- 
iiient which each species of plants extracts from the 
soil, have been xiioro fully investigated. 

A (dianga of tha mrieiy^ as well as of the Third Gv- 

and even of tho plants of the same variety, is found lural Huir. 
to he attended with advantage; and in tho latter 
case, or a change of seed, tlie sfiecies aqfi variety 
being the same, the practice is almost univmisal. It 
is wSl known, that, of two parcels of wheat, for in- 
stance, as much alike in quality as possible, the one, 
which had grown on a soih^ differing much from that 
on which it is to bo sown, will yield a better produce 
titan the other that grew in the same, or a similar 
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tioil Ui<l TJjo furmora of Scotkfid, aeconi* 

inglyy find that wheat from t))0 ftouth» even th^h it 
be not^ an it usually is, lietter thoii their owm, is a 
very advantageous change ; and oats and other gtaiu» 
brought from a clayey to a sandy soil, other Aings 
being equal, are more productive than such as grew 
on the sandy soil. 

SacT. Vin. Man GRES. 

Manures liaving been treated of under two difie* 
rent divisioijs of the pri«(!i|Md article, wo aliall now 
very briefiy notice the several substances most ex*- 
t^msively employed; pointing out any change that 
may have occun'cd iu their management and appli- 
cation; and conclude udth merely mentioning the 
various articles of this Idnd that are to lie procured 
only in small quantities, or in particular situations, 
and which ai^ therefore used on a very limited scale. 

1. Farni-Yard Dttng, 

This manure, composed chiefly of the straw of grain, 
mid the excrementitious substances of live stoidc, is 
the principal, and, in most instances, Uie only ferti- 
lizer of the soil to which farmers have access. Its 
use is so universal and so well known, that a very few 
observations will sufljce. 

As straw is the basis of this compost, every judi- 
cious farmer takes cai*e to have his crops cut mi low 
as possible, as it is evident to every one that a few 
inches of straw towards tlte root-end adds muck to 
the weight of the crop. Twim every ton of dry 
straw, about three tons of farm-yard dung may be ob- 
tained, ii‘ the after-management be properly conduct- 
e(l ; and, as the weight of straw per acre runs from 1 
ton to ] about 4 tons of dung, on an average of 
the diflferont crops, may ho produced from the straw 
of every acre under com. (Bmbandry of Scotland-, 
Vol. II.) 

The straw is served out to cattle iu«d horses in the 
liousc‘8 and foW-yarda, eilljer as provender or litter, 
commonly tor both purposes ; and turnips id winter, 
and green clover in summer, on which food the ani- 
mals pass a groat deal of urine, afford the means of 
converting the straw into a richer manure than if it 
were eaten alone.. 

All the dung from the houses, as they are cleaned 
out, ouglit to he regularly spread over' the yards, in 
wiiich youAg cattle are left loose, where litter is usuaU 
)y allowed in great abundance ; or over the dunghill 
itsqll', if tbet'e be one at hand. This renders the 
quality of tlie whole mass more uniWm ; und*^ the 
horse-dung, which m of a hot nature, promotes the 
decomposition of the woody fibres of the straw. 

At a convenient season, usually during the frosts 
of winter, this mass of materials is carted out to the 
field in wlucb it is to l>e employed, and neatly built 
in dunghills of a square foi'm, three or foui’ feet high, 
and of such a length and breadth as circumstances 
may require. What is- laid up iu this nMumer early in 
ivinter. is commonly auiiiciently prepared for tuniips 
iu June ; but if it be not carried from tlrn straw-yards 
till soring, it is necessarji^ to turn it once or oftener, 
for tfio ]Htrpose of aocolerating liie decompositiou 


tim etrawoy part of the mass* Wken dung is ap* Manure, 
plied to lallows in July or August, prapainUory to 
autumn sown wheat, a much less degree of putre- 
faction wUl suffice than for turnips*^ clay 80il> on 
which alone ffillows should ever tw resorted to, not 
requiring dung so much rotted as a finely pulveriaed 
turnip soil ; and besides, as the wheat does not need 
all the tienefit of the dung for some time, the woody 
fibre is grad-mlly broken down in the course of the 
winter, and the nourishment of the plants contiiaie<l 
till spring, or later, when its effects are most benefi- 
cial. 

In the application of dong to land under tillsge, Applies, 
particular attention should be paid to the cleanness of tion. 
the soil ; and to use it at the time when, fi'om the pul- 
verization of the ground, it may be most intimately 
mixed witli it» The xsost common time of manuring 
ivith fann-yard dung is, therefore, either towards the 
conclusion of the fallowing operations, or immediate- 
ly before the sowing of fallow crops. If no dung 
can be procured but what is made from the produce 
of the farm, it will seldom be possiMe to allow mure 
than ten or twelve tons t(» every acre, when die land 
is managed under a regular course of white and green 
crops ; and it is thought more advantageous to re- 
peat tins dose at short intervals, than to give a larger 
quantity at once, and at a more distant period in 
proportion. {Qmeral lieport of Scotland^ Vol., II. 
p.617.) 

Farm-jiarJ dung, it is well known, is greatly re-- 
duced in value by being exposed to the atmosphere in 
small heaps, previous to being spread, and still more 
after being spread. Its rich juices are exhaled by the 
sun, or washed away hy the rains, and the residuum 
is comparatively wortlilesg. Thh is in an especial 
maitner tlie case with long fresh dung, the iar greater 
part of vvliich consists of wet straw in an entire state. 

Ail careful fanners, accordingly, spread, and cover in 
their dung with the plough, as soon as possible after 
it is brought on tlie land. 

It has lieen urged hy a celebrated diemist, that Fresh dun;;;, 
farm-yard dung ought not to he allowed to ferment in 
any considerable degree ; as during a violent fermenta- 
tion, a large quantity not only of fluid, but likewise 
of pseous matter is lost, which, if retained by the 
moisture in the soil, would be capable of becoming an 
uiefid nourishment to plants. He therefore recom« 
mends that it should be applied after a slight incipient 
fermentation, which he a^its to be useful in bring- 
ing on a disposition in the woody fibre to decay and 
dissolve ; and this is alw^s, he adds, in great excess 
in tile refuse of a faim. (Davy's Agrkul^itrcd Qi&mc- 
try, p. 302. Bvo.) 

(Vom a recent publication, (HuBrndry of 8m- Objections 
land, Vol. !. p. 174.), the practice of the best farm- to iu u«c 
ers of tuniip soils in Scotland appears to be decided- o" 
ly adverse to the use of frerii dung ; and its in- 
utility, or rather i^jorious efiects, fioin its opening 
■the soil too muchVis a matter of experience with 
every one who cultivates drilled turnips on a large 
scale. As the whole fanh-yard dung, on such land, is 
applied to the turnip crop, it must necessarily hap- 
p^' that it should be laid on in difiimt stages of 
putreffiction ; and wiiat u made very late in spring, 
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Manurei. often after a very ulight fermentatiou, or non© at all. 
' Tlie expeHence of the effects of I'ecent dung is accord- 
ingly Very general, and the result, in almost every 
case ia, tlmt the gruwili of the young plants is slow, — 
that they remain long in a feeble and doubtful state, 
--^nd tlmt they seldom, in ordinary seasons, become 
a full crop, even though twice the quantitjr that is 
given of short mtuik has been allowed. 

On the other hand, when the manure is considera- 
hly decomposed, the effects arc immediate, the plants 
rise vigorously, and soon put fort h their ro*///A loaf, 
aftcrVhich, the hoetle or fly does not seisio on them ; 
and, in a few w^eeks. the leaves become so large, that 
the plants probably draw tlio greatest part of their 
noiirifihinent fronj the atmosphere. 

Though it were true, therefore, that more nutri- 
tive matter were given out by a certain quantity of 
dung, applied in a recent state, and allowed to de- 
rompose gmdjiidly in the soil, than if applied after 
undergoing fenueiitation atnl putrefaction, the ob- 
jection, arising from the slonnes^ of its Oj‘(‘raiio«, 
would, m many hejtances, be an insiiperahle tsnr wiih 
fiuiners. 

Jlut lliere seems reasoTi to <loul»f whetlier fre^h 
strawy manure nonid femionl murli in the soil, afr»T 
being spread om in so sniull a qnanMty as has In-en 
already nnmiionctl ; ami wiieiher, in the wunii 
dry wcHtlicr ol sunifm !, i|i(‘ sijallow covcnjtgoi earth 
given by tin* jilon;:)i would not p<‘nuit the truseou^ 
matters to ♦‘s<’,a]H‘. to .4, umcli gvcaiei' jimounl than if 
Icrmentatiou had been complcicil in a well-built cover- 
ed iliiiighill. 

Another great objection to the use of fresh fanri' 
yard dung is, llitit the s(*eds and roois .>f tliose 
jilants with whicli it c*)minonly ahonmls, spring up 
luxuriantly on the lam! ; and (his evil, noridng but 
a. cousnlerahle degrei! of fennentaiion can obviate. 
7’)it* mass </f materials ( {msiHis of the straw of vari- 
ous crops, honm of tin* grains of which, after all Irio 
<*arc that mu he ihIvOIi, iviii adhere U) the straw, — of 
the dung of dilhrem auimals, voided, as is often the 
case w'ith horses f<><l on oats, with the grain in an en- 
tire state, — and of tli>* roots, steins, and seeds of tlie 
weeds that had groAvn among the straw, clover ami 
hay, ami such iis had been brought to the liouscs and 
fold-yai‘ds with the turnips and other roots given to 
live stock. 

No rule of universal application can h© laid dowm 
on this subject ; the degree of decomposition to which 
farm- yard dung should arrive, before it can be d(»cni- 
e<l a proHtable manure, must depend on the texture 
of the soil, the nature of the plants, and the tinio df 
its fipplicHtioii. In general, clayey soii^, more tena- 
cious of moisture, and more benefited by being ren- 
dered incoliesive and porous, may receive manure less 
fleroinpoKed than well-pulverized turnip soils ri'quire. 
Some plants, too, seem to thrive better with fresh 
dung tlian others, — ^{lotatoes in particular ; but all the 
small-seeded plants, such ns tuniips, clover, can'ots, 
fkc. which are extremely tender in the early stage of 
their growth, require to be pushed fbrwoi'd into luxu- 
riant vegetation with tlju least possible delay, by mc'ans 
of short dung. The season when manure is apjdied, 
is also a material circumstmice. In spring and sum- 
mer, whether it be used for corn or ^ecn crops, the 
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object IS to produce an immediate effect, and it should IMnnur^s 
ther«lfor© bo more ctnnpletely decomposed than may 
be necessary, when it is laid on in autumn for n crop 
whose couditiou will lie almost stationary for seveml 
montlis. 

2 . Lhne, 

Next to fann-yard dung, lime is in most geneml iihc r inx 
as a manure, though it is one of a quite different cha- 
racter ; and when judiciously applied, and ilie lumt 
laid to pasture, or culti^'nted for white and green ci ops 
alteiTiatcly, with au jEulequate allowance of putrescent 
manure, its effects are much more lasting, and, in 
many instances, still more bcneiicial than those of 
faim-yard dung. Fossil manures ** must produce tlicii 
effect, either by becoming a constituent part of the 
plant, or by acting upon its more essential food, so ns 
to render It more fitted for the purposes of vegetable 
life.*' (Davy's Af/riciiltyral Chemist n/, p. 814.) it 
is, perhaps, in the former of lliere w^jiys, that wheat 
and Home other plants are broughr to perfci'riou after 
lime has been applied, upon land iiint would not 
bring them to maturity by tint most lihcrul use of duojj 
alone. 

** The most common torm in ivhicli lime is found 
on the Kiirfucc of the carili, is in a «tau* of I’omlnna- 
lion witii cttihonic acid or fixed ^air, if a piece ot 
limestone or chalk he llirovvu into a fluid acid, iheie 
xvill he an clfervcsccmat. This is owing to the escape 
of ‘n; carbonic acitl gus. Tin* lime becomes dissolved 
in til© liquor. W hen limestone is strongly heated, tin* 
carlionic acid gas is expelled, and then nothing re- 
mains but the ])ure alkaline t*m'th ; in this case, there 
is a loss of weight, and if the fm* has been very high, 
it approaclicfi to one-half tlie weight of the stone, hut. 1 
in counnon cases, limestones, if well dried hi'fore I'un.in,’ 
liiirtiiijg. do not lose much more than from Sh to Iff 
per cenf*^ or from seven to eight parts out of twentj'. 

When hurned hrne beconu*s mild, it regains its pow^■^ 
of effervescing, and is the same chemical substance 
chalk or limestoiio. 

Wliea movly burnt lime is exposed to air, it ‘'oon 
fulls into ]H)wdor; in tliis case il is culled slacked 
lime, und the same effect is immediately produced Slaclicl 
by llirotving water upon it, when it heats violently. * * 

and the water diHappears. ^'laclve(^ lime is merely a 
combination of lime with about <uie-lhir(i of its iveiglit 
of ^vatc^, that is, 55 parts of lime absorb 17 ]mns ol 
water. 

“ When lime, whether frcsbly burned or slacked, 
is mixed with any moist fibrous vegetable matter, 
there a strong action between the lime and tlie vc- Ojx rfcioi 
gctnblo matter, and they form a kind of compost to- oi' 
gn'ther, of which a part is usually soluble in water. 

By this kind of operation, lime renders matter whicli 
WUH heftne comparatively inert riufritivi* ; and as char- 
coal and oxygen abound in all v(*gctable matters, it, 
becomes at the same time converted into carbonate of 
lime* '< 

** Mild lime, powdered limestone, marls, or chalks, 
have no action of this kind upon vegetable matter ; 
by their action they prevent the too rapid decomposi- 
tion of substances already disBolvcil, but- they have no 
tendency to foim soluble matters. 

“ It is obvious, from these circumstances, that the 
1 
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operation of quirlJimo^ aiul marl or chalk, (li'pcntls 
upon principles ultojrcther difterciit. Quicklime, in 
beinff applietl to laml, towlh to bring any hard vege-* 
table matter that it contains, into u state of more ra- 
pid dccompOHition and Holution, ho as to render it a 
proper f<M)d for plants. C’halk and marl, or carbonate 
of lime, will only iin]>rove the texture of the soil, or 
its lelation to absorption ; it acts merely as one of its 
eartliy ingredients. Quicklime, when it becomes 
mild, operatcH in tlie same manner as chalk ; but, inf 
the m. of becoming mild, it prtipares soluble out of 
insoluble matter. 

“ The solution of the question, whether quicklime 
ought to he applied to a soil, depends upon the quan- 
tity of inert vegetable matters that it contains. The 
soiritioii of the question, whether marl, mild lime, or 
powdered limestone, ought to be applied, depends 
«I>(>ri the quantity of calcareous matter already in the 
Mill. All soils are improved by mild lime, and uUi- 
mattdy by quicklime, wliich do not eifervOBCe with 
acids, and sands more than clays ” (Davy’s Agricul^ 
ftnnt Chemuftn/y p. 315, et seq.) 

l’i*om the uiode in whic.ii lime operates, it necessa- 
rily follows tlint quicklime should nut be applied to 
hinds that contain much soluble matter, nor be mix- 
er! up in composts with animal manures. 

It bad been long known to farmers in the neigh- 
bourhood of Doncaster, that lime rnarle from a cer- 
tain liniestune, applied to the land, often injured the 
crops consiriembly. Mr Pennant, in making a se- 
ries of experiments upon this peculiar calcareous sub- 
stance, found that it contained inaguesiu; and on 
mixing «ouie calcined magnesia with soil, in which 
lie sowed ditterent seeds, lie found that they either 
died or vegetated in a very imperfect inauner, and 
the plants wr-W never healthy. And with great jus- 
tice and ingenuity, lie referred the bad eftects of the 
])(*culiar liuiostono to the inagneHian eunb it con- 
lains,” (Id. p. 3*22.) Yet it is advantageously em- 
ployed in small quantities, seldom more than 25 or 
30 liushelH to the aero. A winple test of magnesia 
in the limestone is the circum.sUince of its efferves- 
cing little when plunged into an acid, and its reudrjr- 
ing diluted nitric acid or aquafortis milky, intones 
of this kind ai-e usually coloured brown or pale yel- 
low, and are fouiid in several counties of England, 
and in many parts of Ireland, particularly near Bel- 
fast. 

With regard to the quantity of lime tliat ought to 
be applied to different Koils, it is much to be regi*et- 
ted that Sir Humphry Davy has not thought proper to 
enter fully into the ''ubject. (’lays, it is well known, 
require a larger (ptantity than sands or dry lofimu. It 
has lu»en applied, aa'ordingly, in almost every quan- 
tity from 100 to 500 hushelH or upwards, per acre. 
About 100 (mshels are generally considered a full 
dressing for ligliter soils, and 80 or 1 00 bushels more 
for heavy cohesive soils. 

lu the npplication of lime to arable land, there arc 
some general rules commonly attended to by diligent 
fa"mers, which we shali give nearly iit the worfls of a 
recent piihliciitiou. 

1. Ah the effects of lime greatly depend on its in- 
timate admixture with the surl'acie soil, it is eSNcn- 


tial to have it in a powdery state at the time it is ap- Manurw, 
plied. , Vsp-yW 

2. Lime Jiaving a tendency to sink in the soil, it 
should be ploughed in with a shallow fun'ow. 

3. Lime may either be applied to grass land, or to 
land in preparation for green crops or summer fallow, 
with almost equal advantage ; but, in general, the lat- 
ter mode of application is to be preferred. 

4*. Lime ougnt not to be applied a second time to 
moorish soils, unless mixed up as a compost, after 
whicli the land should be immediately laid do^ to 
grass. ^ 

5. Upon fresh land, the effect of lime is much su- 
perior to that of dung, 'i’he ground, likewise, more 
especially where it is of a strong nature, is moi-e easily 
WTOUght ; in some instances, it is said, “ the saving of 
labour would be sufticieht to induce a farmer to limo 
Ills land, were no greater benefit derived from the ap- 
pJ illation than the opportunity thereby gained of work- 
ing it ill a more perfect manner.” f' General J{<^rt of 
Scotland s Vol. 11. p. 53G.) 

In improving hilly land, with a view to pasture, a Effects of 
much smaller quantit}^ of lime has lieen found to pro- l-ime in 
diKx* permanent and highly beneficial effects, when 
kept iw much as possible near the surface, by being 
merely Imnowed in with the seeds, after a fallow or to pasturr. 
green crop, instead of being burieil by the plough. 

As this is a matter of much importance to farmers of 
such land, especially when lime must he brought fi*om 
a great distance, as was the case in the iustance to 
which we are about to allude, the sun^essfiil practice 
of one of the most eminent farmers in Britain cannot 
be too generally known. 

“ A few years ufter 17.54,” says Mr Dawson, ‘* ha- 
ving a considiMuhle extent of outfi<4d land in fallow, 
which I wi^hitd to lime previous to its being laid 
down to pasture, and fiinli ng that J could not obtain 
a sufficient quantity of Hme for the whole in proper 
time, i w’as induced, from observing the effects of fine 
loam upon the. surface of similar soil, even when 
covered with bent, to try a small quantity of lime on 
the surface of tliis fallow, instead of a larger quantity 
phmghed down in the usual manner. Accordingly, in 
the autumn, about twenty acres of it were well har- 
rowed, and then abaiit fifty-six Winchester bushels 
only, of unslacked lime, were, after lieing slacketl, 
carefully spread upon each English acre, and imme- 
diately well Imnowed in. As many pieces of the 
lime, which had not been fully slacked at first, wen^ 
gradually reduced to powder by the dews and mois- 
ture of the earth, — to mix tliese with the soil, the 
land was again well harrowed in three or four days 
ibereafter. This land was sown in the spring with 
oats, with white and red clover and rye-grass seeds, 
and well harrowed, without being ploughed again. 

The crop of oats was good ; the plants of grass suffi- 
ciently nuineruus and healthy ; and they formed a very 
ffne pasture, which continudd good until ploughed 
some years after, for corn. 

** Almut twelve yearn afterwardK, 1 took a lease of 
the hilly farm of Gruhbet; many parts of whicii, 
though of an eartliy mould toleraiily deep, w^re too 
steep and elevated to be kept in tillage. As these 
lands had been mudi exhausted by cropping, and were 
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Manareit full of eoaeli.gnM«, to destroy tbat, o»4 a 
hover of £no grasii, I billowed th^m, anii latd oa the 
toiiie quantity of Kme p^ kre^hen hartowed) and 
sowed oatsf and giass^ods in the ^ug;' exactly as 
in the Isst-inentioned eaperiiueni*' The omdii. were a 
full crop^ and ithe pioilts of gross abundant; ^Veral 
of tha# fields have be^p Dow above thirty years In 
pasture, aod are atiU producing white-clover and 
othto fine grasses; no or fog has yet appeared 
upon them* ^ ' It deserves ^ particular notice, that> more 
tbmi trthk dm quantity of Ihne was laid upon fields 
adjoining, of a similar soi), but which being fitter . 
occasional tillage, upon th^ the lime was ploughed' 
in* These fields were also sown with oats and grass- 
seeds. The latter throve well, and gave a fine pasture 
the fii'st year ; but afierwards the bent spread so last, 
that, ilk three years, there was mom of it than Of tlie 
finer grasHes." > , 

The conclusions which Mr Dawson draws fiom his 
extensive practice in thtt use pf Ume and dtuig, deserve 
the attention of |U cultivators of similar land* 
t oncluMons 1. That ahinial dung dropt upou coarse, henty 
produces little or no inaprovement upon them ; 

Umc and tO a 

dung. OS in the cato of folding, their dung ceaseS 

to produce any beneficial efieet, after a few years, 
whether the lan<] is continued in pasture, or brought 
under the plough. 

“ 2. That even when land of ibis description is well * 
fallowed and dunged, l)Ut not limed, though the dung 
augments the produce of the subsequent crop of grain, ^ 
an(l of glass also for two or three years, that thereaf- 
ter its efihets are no longer discernible either upon the 
tme or the other. , . 

3. That when this land is Hiued, if the lime is 
kept upon the suiface of the soil, dr well mixed idth 
it, ami then laid down to paStord, the finer grasses 
continue in possession of the soil, even in elevated 
and exposed situations, for a great many years, to 
the exclusion of bent and fog. In the case of Grab- 
bet^ills, it was olnmrvml, tl^t more than thirty years 
have now elapsed* Besides this, the dung of the 
animals pastured upon; such land adds every year to 
the luxuriance, and improvee the quality of the pas- 
ture ; and augments the productive powers Of the soil 
when afterwards ploughed for grain ; thus producing, 
upon a benty oittfosld soil, effects simitar to what are 
experienced when rich infield lands have been long 
in pasture, and which are thereby more and more en- 
riclied. 

<< 4. Tist when a huge quantity of lime is hud oii 
such land; and plougheadown deep, the same efiects 
will not be produced, whether in teqiect to the per- 
manent fineness of the pas{i^\ ifoi^ua] ameliora- 
tion by the dung of the miimala fiepitthiiM Oik it, or 
its fertility when afterwards in tiling Otk^^ eo^ 
trary, unfess tlie surface is fupy luh^d wl^lnse, the 
coarse grasses will in a few yefim Regain possession of 
the soil, and^ the dung thereaf^r deposited by cattle 
will not enrich the land for subsequent tilla|e* 

** /^s%, It also appears from vM lias stated, 
that the four shift husbandry is okdy proper for vmy 
rich land, or in situations where there is a fill! com- 
mand of dung : lliat by for the greatest part of die 
laud of this countiy, requires to be oouttaaed in grass 


three, four, w* moro years, according to its na- Ms»or«; 
tund poverty : That the objection made to this, vjai 
that too coarse gmSses in a few years usuip possession 
of the soih must be owing to the surfoce soil not being 
sufficfoutl|r mixed with lime, the Hrne Imving been co- 
veted too dedp W the plough/’ fFarfntr'it Maga~, 

Vol* Xril*> fifi*) 

LfmeStemes diief tmieh m or inthequan- Q.\^mUy 

tity of cfllcatodus mattor which they contain. Ac- faicau . 
cording to Mr Headrick fFamei^^ Magazim Vol. V, 
p. 451.), itf^^is usually from ^ to ^15 per cent. ; but be Lim«. 
afoerwardit analysed some limestones from tbe county 
of Fife, which contaifted 29^ ^ cent, of carbonate of 
lime, the residuum befog fine day. ^ Farmers genmd- 
ly estimate the purity ^ limitotoneby by the quantity 
of slacked lime prmluced from a given quantity of 
burnt limestone, or shelb as it is usually called, the 
pulverfoed lime of the best sheik being three tfon^ tbe 
measure of the sliells. Bui it is easy to ascertmu the . 
quantity of calcareous matter in the stone itself, by the 
use of muriatic acid ; tliat stone being the best which 
leaves the least spdimeut, the lima itself dissolving in 
tbe add. : ^ 

3 . Mark, 

Marl, which was more oxtpbsively employed ^ a Kiniiii. 
manure in focmer times than<it'has been of late, since 
the properties of lime Imve been better understood, 
k usually divided into c%, and Ml marl, of 
which the last is the most valuable* AU marls con- 
tain a portion of caleatwous matter, and tliek opem- 
tion k not materially difierent trom that of mild lime, 
as has beim fonneriy noticed ; hut the greater quan- 
tity required, owing to stho smaller proportion of cal- 
careoui^niatter which toy contain, conBnes the 
use of them to a fow miles around the places where 
they are found. The efiects of marl are slower 
than those of quidditue, but, from the earthy sub- 
stances combined with tlie calcareous matter, and 
the larger quantity umially applied, to staple of to 
soil is deeponeil, to to benefit is con'ddered more du- 
rable. 

. 4 * Ska^VTeed, . 

This is an excellent manure, though not lasting in Sea-Weod. 
its eifects, suited to all soils and crops; with the ex- 
ception perhaps of dovers of the first years ^wtii. 

It should be applied foesh as it is gathered, if the knd 
be ready to receive it, otherwise it may be ndxed up 
with fresh dung, or used as a top-diessing to grass 
knds* ' ^ 

5* JB(meg and Borns* 

Benmr are a source of manure too little attended to 
in most placbe, tough toir value k well ascermined 
by a pretty eai^sive experience of their elSecte in se- 
veral dktrkta. The fifilowing paitieulaie were trans- 
mitted from Yorkshiie, in answer to somOqueries pro- 
poto' by tbe writer" of this artide* 

I I* Xt is thought that ail to bones of every animal 
are wot equally valuable ; but all the bones of an ani- 
to suitable for manure m e equally good ; awl are 
much bettor when fre%. 

** 2* The boM wlj||b are best filled with oil to 
maiTow are certainly to best manure; to to 



•HH 

part* usotl for huUom an<) kmfe-Jutfts wo tbe 

tliigh tin<l 

3- pmed&red bone^ ^ generally 

use<Ubr‘ hot-lierl* in gardeiwi) being too expensive for 
ihe iieldk ant! not eo durable e fonnure as fmitfrf bones, 
^tboiigh for a Jfioit time mow prottiiefjive. , > 

* “ 4, A dry, light or gentle soil, is best adapted for ’ 
tlie use of bone mdnur<»i as it is supposed dmt, in land 
\vl]idi>xoUtins \v^% tho Tittirjitii'e part of the bone wi^s 
to the sn^e of it, and does not incorporate sufficient-i' 
ly with tl)e 6pil. . 

i low np ' it »xije auminn is the niost.propor time for, the use 
of tliia manure, Which should men he, laid on follotys 
for a turnip crop. TJie powder only slipwld he used 
on a green crop, as tlie bi uised bones t^d inteiTimt 
the progress of the scythe. 

lone 


‘>‘ 6, The effects 
luirally good on sin 
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Roiteisiir be elwaye precwed, th«fe Rro%«it|Ktiaii8 



Mill fni- 

hl'DJStO^; 


soil as aamt^ ift No. 4^ ■ ^ , 
i. Bruised bpnos are li^uer wibeil mixed with 
ahl uis or any other manure, as the juice of the hones is 
then more equally ^reajd oyer ffie field. 

“ 8. Bono manure ought ^ he ploughed into the 
land ill tillage. On gfUss, ^ should be sown 
in by the hand. . >, * .. . 

9. This manure is used on laud before des^nribed, 
to the extent of wvefid thousand acres, m tbefoyiev . , . 

parts of Nottinghamshire, au^ the gml l»vi«g witnessed the crops of wheat 

in Lincolnshire, and the and West Itidlng, of )Mtd corn pf every desciipfibn, as well as flax and po- 

' , tafoes,' luxuriant idroost beyond credibility, produced 

stiff clav soils, without the aid of any other ina- 
hure than asfies so obtained, 1 determined to make 
the experiment at liome. On my return, 1 accord- 


If^yd m l^erton-Hall, in the coutigupqs county of 
W&Wh [m this highly interesting sul^t. It is 

f; .j Beibg; petfoctiT convinced, both from ocular 
di^^ti^on, and p^md experience,, of the infinite 
Uitiltty as ik manure for every kind of 

crop, aS Wisli af a top-dfWsfog for grtw lands, 1 am 
ext^^ely uoxiotis that the use of them should become 
uniih^qi^ > 1 sliisll, therefore, have much pleasure in 
cOmifiifofoatiiig to you every information ,oiy the sub- 
ject, atjid 1 Imve now sat dbwn tp accomplish that ob- 
ject, as far as Ifos m poweri . 

Having had oocats^^ for some ybars past, to go 
repeafodly^tl^ Jrjsjlan^ion the business of Mr Murray s 
estate thei'^ . I w& s^ck with the mode adopted, in 
sbfouV p®|1® of of burning clay, and 

makihlgf use of tdte ashes. In pi’^fereuce to lime, of 
y^bt^^/tiiere is such abundance. The method also 
adapted of causing the clay, just as it is dug out of 
vthe Without the assistance of any coiiihuh- 

ttble, except" mm^ly to sst, it oh fire, and without 
prei^tion of any sort, to hum of itself, airesied my 

I ..I . ..j? 


llum-), 


Murnt 
< 'lay. 




Yorkshire. . , , . , . . 

10. The primary ohiect of keeping a bone-mill Is 
the bruising of bones, which pays better thin selecting 
and selling such as are suitable for buttons, foe. 

1 1. In anagricultural district, tvhere the generality 
of the land is the nature before mentioned as bast 
suited for bona manure, a mill for jhe purpp||^f hrui- 
alng bones would eartainly indemnify the jpreprictors. 
"Jlie cost of a mill is frero L. 100 to L. 200. As to 
the number of miles the manure may be caiTic<l, the 
proprietors oi' the mill will be l>est able to judge of 
that.” See Plate VIII. 

Horn, says Sir IL Davy, is a still more potveiful 
manure than bone, as it contains a larger quantity ctf 
decomposable animal matter. The shavings or turn- 
ings of bone, though they i*annot be procured in gieat 
abundance, are much esfeemed as a mamire, and have 
been loiig known to the farmers in tlm W'est of lifoot- 
land, who sommimes bring them from Ireland. They 
m e sown by the hand as i top-dressing for wheat and 
other crops. ,,, . . 

6 . Bterfit Claif, . , 

Hiis is a mode of preparation which jias been Fe- 
rvently introduceti into the west of Scotland from Ire-, 
land, by Mr Craig at Cally, in. the stewartry of ifCirk- 
rudhright. It has been tried with gn^ auccese $ and 
if it Khould succeed generally, it wilLfonki a new mra 
in the ],Tartice of a^icuHuiw, and cedtribute essen- 
tially to tlie general improvement of the country. 
The want of manure has lieen always felt ii« a great 
obstruction to the cultivation of waste lands, aud it 
has been tho^Airht that tlie limited quantity to bn Imd is 
more profitably applied to the land at present under 
tillage tluin to now land. ^urnt clay, or 

subsoil, have the effect of p||pichig full crops of tur- 
nips, from the 'x^nsumption'^r which enriching ma- 


ingly commenced operations, and have practised the 
burning of subsoil for three years with the greatest 
success. I felt considerable difficulty at first for 
tvant of clay ; but I hit upon a vein or bed of tena- 
cious subsoil, [uu'tly till, and wrtly clay, which an- 
swers the purpose quite well, though 1 do not appre- 
hend it is so good as day. I'he ashes 1 Imve hitlier- 
to applied solely to the prod^tetion of tunifos ; but 
within the last ten days, ,1 Jtave laid nearly five hun- 
dred cart-loads on grass lands as a top-dressing. My 
turnip crops from ashes have exceeded any thing of 
the kmd in this neighhpurhood* I W'as twice in Lon- 
dun In the epurse of last summer and liorvcst ; and in 
my way to and from town, T saw no tumipH equal to 
my crop, .tlmngh I impd through Berwickshire and 
Northumtoland. 

Last seasfm, by tvay of experiment, I manured 
part of my turnip fidd wUh the best stable dung, 
which was plpughed an the same dayit w'as lud out 
;of the yard^ the renunnder with ^les. The seed, 
whicli w^ of .the yellow field ..sort, ^ sown on the 
same day* , That sown on the ^fshes sprung much 
earliet' than that on the dung, Continued more vigo- 
rous during the seaapn, and t&n 1 pulled them late- 
ly, the turnips produced from the ashes were more 
tiwn double the sfee. of those from the dung. ] re- 
pet that I did not wet^ tlie produce of each ; but 1 
, have marked off a square chain of Swedish, wliich. 1 
mean to weigh, to ascertain the produr:e acre. 
Excepting mys^, no pprsoit has hitlierto practised 
the burning of suhsoU in this country, till last season, 
when I prevailed on Mjr John Wallaco, tenant of Mr 
Murray’s ^m of Claiichan, in Toiigland parbb, to 
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Manair6i> try wto experiment* ' In con)iiec|i^i }^9 eoine mis- 
tin^enbtatidm^ that hail arisen, ,t>ettveen Mr Wallarx^ 
iind tbe former teoanti the ktter> contrary to the 
iiauiri piiictice, dediiii^ to sell to Mr lValW^ the 
out-goi^ crojpi an^ cdrHed 'tW tirhole^^ tcrtho 
mediate' feim, Vhkh he rentiwl. Mr Wal- 

lace was ^hereby p\it to c6naideriSW(i 'incenreiiience, 
having ^^cely anv fochler for hia stochf and being 
thus d^pHyfed of the megns kisinj; dung ' for his 
green crop. In hts diatreas he;applied to nie> and I 
engaged for him a pe)»iOQ to burn clay, llibogh it 
was the ^nninsf May befoim ite burning com- 
menced, yet Mr Wailiice obtained ge many oibes as 
manured twenty ac^res; . hlotwithstaiiding the turnips 
were later of being sotvn "than usual, and ^vere,t<m 
long in being hoed, Mr Wallace obtfdOed for them 
the second premium for green crop from the Agricul- 
tural Society in the stewt^ry ; and since that time 
the Highland Society have aM^d to him their first 
(luautitjr premium. lie laid on, at first, about forty-five single 
;?f r Acre, ^art-loads to the acre, and diminish^ the quantity 
to thirty. I laid on, however, a mutih larger quan- 
tity ; but 1 should imagine, that from forty to fifty 
cart-loads per acre would 1^ a fair dose for our liglit 
soils. You, who have experienced the beneficial ef- 
fects of ashes obtained by paring and burning the sur- 
face, can easily appreciate the value of ashes obtain- 
ed from burnmg sub-soil, and conceive the facility 
which they aHord to fJte extension Of the greOn crop 
system, to a brenddi not hitherto con^mpla^d. .1 
may, however, mention, that tliis ycai', by meand of 
ashes, I was enabled to raise three times the quantity 
of grf>on crop that t had of white crop, and shall thus 
liave it in riiy power to feed my eOttlp on turnip .for 
more than six months, dfordinguiem, night and morn- 
ing, as much as they are ame to eat. Though my 
farm is, no doubt, of small extent, atfil thh) shows what 
may be done on a larger scale, where greater facilities 
can be obtained. 

“ Tliough 1 do not a|mrehend that any written ac- 
count 1 riui give you wm afifotti half so. satisfactory an 
idea of tbe method of burning day, as Ocular inspec- 
tion of the work, yet give you the best descrip- 
tion I can. ' 

'\ietiu>a of 'i'he genera) method of pitN^diog to work, is 
imrnittg to make an oblong inclosure, of the , dimensions of a 
‘ ®1;, small house, (say l.'i feet by 10), of green turf sods, 

raised to the he%ht of 3J or 4 feet. In the in- 
side of this ineldiure, air-p^ are drawn diagonally, 
which communicate with holes ' at eadi comer of 
the exterior wall - These jpip^' are formed of smls 
put on edg4 t^ud are so wide ohly as another tod can 
easily cover. ’ In each of thh four spaces left between 
the air-pipes and the outer Wtill, a m hi kindled with 
wood and dry tmf, and thril the: whdleof tbe insitle 
of the Inclosure, or kiln, U fitted with diy torf, which 
is very soon on fire ; and ^ wlien 

well kindled, is throwti the smut quantities 

at a time, and repeated as often ai necoaiwry, which 
must be regulked by the intensity of the huming. 
Ihe air-pipes are of use only' at first, because, if the 
fire hurru nlth tolerablo keenness, the sods forming 
the pipes will soon he reduced to ai^es. The pine 
on the a^eather-side of the kiln only is left open, the 
mouths of the other three being stepped up; and not 


opent^ unless the wind should veer about. As the MnnuaK 
inside of the inclosure, or kiln, bqgins tp be filled up' 
with Iclay, the outer wall must be raised in iicight, 
always taking care to have it at least eighteen inthes 
higher than the top of tb^ day, for the purjwwe of 
keeping the wind fbm aotbg on the fire. When 
the firf burns tJtrdugb the outer wall, which it often 
does, paftfoulariy when tbs ' top is overloaded with 
clay, the breach ^nsust be stopped up immediateh/f 
which can ohly bu effectually done by building ano- 
ther sod-it'idl fimm the foundation, opposite to it, the 
sods that termed that part of the waif being soon rft- 
duced to ashes. The wall may be rabed as high as 
is conventent for ihro#ihg ou the day^ and tlio kiln 
may be increased to any at^ by filming a new wall 
when the previous one is huret through. I have hod 
kilns so Wide that a liorse ami cart might have turn- 
ed in them i bnt^ when they are im broad, it requires 
thO workmen to walk on the top Jsf them i^'hilo layhig 
oh the clay, which I would liot recommend, bet?ousc, 
the more loosely the clay can be laid on, the more 
rapidly will it bum. X did not take all the trouble 
above stated with my kilns ; having the a<}vantage of 
a quantity of old mofsi>8ticks, and tree* foots, which 
1 split, I kindled a large parce) of them, and surround- 
ed the fire with a quantity ofl^ry turf, and, as soon as 
It was well kindled, I built round it a stiung wall of 
sods, and went on adding to tbe fire, and sc^s to tbe 
outer w'alls, when qecessary, till the kilns were so 
large as to contain upwards of one huntlred loads of 
ashes, 

** llie principal secret in burning consists in Im- 
ving the outer walls made quite close and impervious 
to tbe extcittal air, and taking care to have the top 
ahpops hot ampkklpi covered with clay ; lie- 

cause, if tile external air should come in contact 
with the fire, either on the top of the kiln or througfi 
its sides, tbe fire will be veiy soon extinguished, or 
at least much weakened. In slioit, t)ie kilns require 
to be attended nearly as closely as charcoal pits. 

Clay is piucb easier hurut thau either moss or loam, 
as tbe latter, by crumbling^ltewn, arc very apt to 
smother the fire, unless carefully attended to. Mo 
ni|e can welt be laid down for regulating the siee of 
ihe Jumps thrown On tbe kiln, as that must depend 
oii the state of the fire.; but, on opening the heaps, 

1 have always found all tbe lumps completely redu- 
ced to ashes, and some of them were thream on 
larger than ttiy head. Clay, no doubt, hums inoro 
reidily if it be dug up and dried for a day or two 
liefore it be thrown on the kiln ; but this operation is 
not necessary, as it will bum thou^ throwm ou guite 
wH. When put on 4oo wet, however, the fire, if 
burning very mtensely, is apt reduce it ton cake- 
like substance, abd nfoder it unfit for manure. 

After a kiln ib ftdriy set a-going, no coal or w'ood, 
or any sort of condiuatibte, is necessary, the yret day 
huming of itsdlf; and it can only be extlnguisbed hy 
inteniren^ .dr the carelessness of tbe operator; tbe 
vfokshudes of the' weather having hardiy^any dfect 
01^ thefire^ if properly attended to. It may, ^rhapt, 
bo necessary to mention, that, wheik ffie kiln is bum- 
fog with great keenness, a stranger to the operation 
foaf be apt to think that tbe fire is extinguished ; if, 
hnwever) any person, eitlier through inqiMitleiice, or 
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Manures, too ^reat a ijuHoeity, ehoiiid inefrit on examining the 
' interior of t)b kiln, he will certainly retard, and may 
ptwsihly extin^ub, the lire : lor, as I mentioned be- 
fore, the chief secret consists in keeping out the ex- 
ternal air from acting on the Bre.” (Far- 

mcT*i Mogazim^ Vol. XVt) 

7. Artiek«. 

In tile arUcte Agriculture, in the body of the work, 
there is an account of the compost of moss and farm * 
yaitl (fvtng^ introduced into notice hy Loi^ M^dow- 
uank ; and, only fortber to add in regard to 

it, tbat>e bare found it, in the course of our own ex- 
perience, to be a most valuable mt^e. We shall 
mnv mention some of those nutnero^ xeget^le, ani- 
mai and other substances, which, tbdu|h sot in geDeml 
use as nianurds; are sometimes emplo^d* for that pur- 
fKwe, in particular sitnations, ’ " 

Of tlie substances „of vegetable or animal origin 
occasionally or locally applied in,this woy, the number 
is veiy great. All green niemkiU jAinte add to the 
fertility of soils, wken plou^he4, in : and it is by no ’ 
means uncommon to cultivate buck-wheat and other 
plants expressly for this pujip^, ThkdeSf docket 
and other noxious weeds, which at any rate should 
be always cut down, before forming ibeir seeds, may 
be advantageously used as nis:ttpr^\flnd are some- 
times mixed with fai'm^yai^ dung when laid out to 
ferment in the manner already described. 

Rape cake, cidie is an excellent dresring for turnips, and 

economically applied when thrown into the M* at. 
the seme time with the seed By teovering dead 
Csrcaaca of animaU with five or six times iheir bulk of soil, mlx- 
adunal*. suffering them to remain 

for a few months, their decomposition impregnates the 
soil with soluble matters, so as to render the mass an 
excellent maniwe ; (md by mixing a little fresh quick- 
lime with it, ^ the time of -its removal, the disagree- 
able effluvia may be in a gre.at measure destroyed f. 
Fish are well known to be a powerful manure, tiiou^h 
the quantity should be limited. A full crop of turnips 
lias been got from spoiNIherringB, laid on before the 
winter pldiigblng, at the rate of twenty-five barrels to 
IRubher. an acre has been used with great success 

by Lord Somerville, mixed with clay, sand, dr any. 
common soil, sons to expose a large suiface to the 
air 1 ^, hut it has been found injurious in some instan- 
ces )|, probably owing to its being applied .too largely, 
AS has happened in the ca)$e of fi^, or from not having 
been combined with a sufficient quantity of soil. Tlie 
refuse of the different manufactures of dtm and ka- 
iher affords very useful manures, — such as the sha- 
vings of the currier, furrier’s clippings, and the offals 
of the tan )'ard and of the glue maker. The value of 
nrim is well knowUt According to Sir H. Davy, it 
should he u«ed as fim^b as pn<«sible, but not without 
being diluted with water, mght ml is a most pu wer- 
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fill majEldre. The disagreeable smell may be desttoy- Mssure*. 
ed by ihixitig it with quicklime. The Chhiese mix it 

0 ^-tbird of its weight of fat marl, make it into Night j-oi). 
which are said to lib a eommon article of;c6m- 
merpe^ aiid dry it by exposure to the win €. Next to 
tilts, k its fertilkiiig powers, is d^t com- Pigeon'^ 

monly used k a diy state an a top-dressing, kt the rate 
of about twenty bdshele to au acre 

Maiturbs'of a minekl: or fossil origin are also nu- Limeuonc, 
merous. iiikcxtoitepnoeefjVhieh abounds in Ireland, gw^el, Ac. 
chdK ^nded t^d^llst and Mlt/ eamdt 

are all employed, some of them to a considerable ex- 
tent, in much the same manner as lime; hut their ef- 
fect, tbough durable, is not ao immediate. Qmm^ Gypsum, 
or aulpbate of lime, is found in several parts of Eng- 
land, but its value as a manure docs not appear to be 
yet clearly determined. It docs not seem to operate 
by accelen^tkg putrbfoction t'|- ; hut it is supposed 
that i^(ki which have ceased to bear good craps of 
clovO^ k cultivated grasses, may, he restored hy being 
with gypsum, as it is found in cOrtsiderable 
^Ikihtities in their ashes Xt* known to be rui Soot, 

useful tdp-dfessing, either by itself, or when mixed 
with earth and lime, in the propoitjo^ of one part soot, 
five parts earth, and bne pOrt liub^ '0, but its effects 
ara not lasting. Common Salt is sometimes an use- Salt, 
fd manure II II . Sleech or sea oozCy containing animal Slcech. 

vegetable substances, with a large proportion of 
ffelticaroous matter, affbrds a valuable dressing, increa- 
sing the staple of the soil to which it is applied, as 
well as its fertility. Pond and river mud, mixed with Mud. 
lime, has bi»en often applied with good effect. I’.ven 
cocU-sill or schistus has been used with much ad van- ScLjsius. 
tage by Mr Curwen and othera, after being deconipo- 
seti w^th lime, in the proportion of one part of the 
latter to six of the former f f . 

The great quantity of valuable manure obtained Town 
from large towns, is a mixture of almost all these in-dwng 
gredients ; and what was formerly a nuisance is now 
a source of revenue to the inliabitants, and of fertility 
to the country around them. 

In several districts land is manured on the surface, Folding, 
fay cattle and sheep confined jp temporary folds. See 
the cliUpter on Livti Stock, where the benefits of this 
practice will he inquired into*. Its expediency is a 
question that cannot be doteimined without a infer- 
ence to its effects on the animals themselves, as ‘‘ 
as to the value of the manure. 

CHAP. II. 

OFiJkND UNDER PERENNIAL HERBAGE, 

AND IN A STATE OF NATURE. 

Hiero are few tracts of any extent throughout Natural 
Great Britain, if we except the shifting sands on some Herkago, 



♦ Davy’s Agri,ndtuM Climitiryt p. 281, 
f Id. p. 2tta 

Ibid, and Gen. J?qp. ^ Scotshndt Vol. IL p. 527. 
j Davy’s Agrindtured Chemistry, p. 289. 

11 Former* s Mmjazinet Vol. XVI. 

Davy's Aqrkultural Clmninry^ p. 298. 

Id. p. 299. and Cm. of Scot. Vol. IL p. 546. 


f f Davy’s Agricultural Cfionistrgt p. 331. 

Xt Id. p. 332, 333. 

§ § Id. p. .341, and General Report of Sootlandt 
Vol. II. p. 543. 

II II Communications to the Board of Agricukuret 
V(d. IV. 

f f Farmer's Magaziney Vol, XI V. p. 286. 



AGRI'CU 

Qrm parts of the coast, that do not bear plants of one kinll 
Lands, liaviiig Seated in the preceding; chap- 

ter of crops raised by tlie labours ot agriculture, it 
remains to consider thoae parts of our tcnitorj#which 
nature has clothed with plants, the spontaneous pro- 
ducts of soil and dimate, and to mention the purposes 
to which these ti-octs are applied, and the improve- 
ments of which they are susceptible. 

In the earlier stages of society, the cerealmy used 
for the food of man, necessarily obtain tlie principal 
attention of the cultivator. Little or no labour is re- 
quired to provide food for the few animals whose as- 
sistance he needs in his rude operations; and'herds 
the only ^ and floctks, which propagate around him without his 
rood of live care, find the means of subsistence iu tliose extensive 
mJier” ''^***^ wbitjh his feeble exertions have not yet ma- 
ttaget of Serially encroached. Though be is chiefly indebted to 
mitivation. these animals, at this period, both for his food and 
clothing, agriculture must have made considerable pro- 
gress, before he attempts to supply their occasional 
wants, by improving their pastures, or cultivating plants 
expressly for their maintenance. Until the middle of 
the seventeenth century, neither roots , nor herbage 
wei*e cultivated for live stock in England, nor in Scot- 
land till about a hundred years after. The only pro- 
vision for theii subsistence during the long winters of 
our latitude, was jiatural herbage in the state of hay, 
commonly the produce of some marshy or humid soils, 
along with the straw of corn; and during summer, 
the uaturul pastures, loo generally occupied in com- 
mon, were thought to require and to admit of little or 
no improvement. 

[t iiy jiot till the increase of population, and the ex- 
rjted crops* tillage to supply its wants, that, in conse- 

for th«nn quence of successive encroachments on the range of the 
inferior animals, it becomes necessary, at la8t> to allot 
A paj-t of the cultivated land itself for raising their food. 

In most countries of Europe, it is not found profitable, 
even at tliis day, to cultivate herbage and roots to any 
extent for ieeding cattle ; and the same course of suc- 
cessive crops of corn, with which the earliest agricul- 
turists every where began their labours, still prevails 
almost universally in the nortli of Europe ; not be- 
cause all the land is required for producing grain, but, 
oil the contrary, because the demand of the population 
for grain is so limited, compared to the extent of the 
country, as to leave the far greater part in the pos- 
session of the inferior atumals ; which, in this case, 
can be brought to market, at a much lower piice than 
would replace the charges of feeding them, on crops 
raised by means of aration. 

Other causes than the scantiness of population 
produced a similar effect, though in a much 
to Live '^enialler degree, in Great Britain; and by far die 
iStock. larger part of our territory also, ia still appropriated 
to the maintenance of live stock. A gi^t portion 
of it, indeed, is incapable of being culdvated with 
any advautage; but meadows, pastures, and wastes, 
are spread over extensive tracts, that would yield 
cultivated crops in abundance, both % man and the 
inferior animals. Before concluding ^2s article, wo 
shall have occasion to notice what seem to be the 
causes of this state of things ; hut it is unquestion- 
able, that, in the present circumstances of the coun- 
try, a great deal of the roost fertile land is employed 
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more ^irofitably for its owncra and occupiers, under 
perennial herbage, than it could be under our most 
approved courses of tillage. Tu what respect the in- 
terest of the nation ia concerned in this arrangement, 
this k not the place to inquire, 

To give a concise view of the sgriciiltund state of 
the land in Britain, not subjected to aration, we shall 
olFer some observaiious on on Natural Pm- 

turcH, and on Wmt&t, in s^arate sections. 

Sect. J, Mxadows. 

By meadotaSy we understand all such land as is kept MeBclow», 
under grass chiefiy for the sake of a hay crop, though 
occasionally, and at particular seasons of the year, it 
may he depastured by the domestic animtds ; and we 
usually incuide under this teitn the notion of a greater 
degree of moisture in the soil, than would he tliought 
(lesirable, cither for permanent pasture or lands in til- 
lage, V^ete hay is in great demand, as nekr large 
towns, and especially if a goml system of cropping be 
but little understood, a great deal of arable land, in- 
deed, may be seen appropriated to bay crops ; hut the 
most valuable meadows are such as are eitner natural- 
ly rather moist, or that are rendered so by means of 
irrigation. 

As the alternate and convertible systems of husbau- Very littU* 
dry, before explained, provail throughout all the low- 
lands of Scotland, there is little land in that country 
that deserves the name of meadow ; though it k some- 
times applied to marshy spots, not worth improving 
for tillage, which yield a quantity of coarse herbage 
to be made into hay, and aro c^led meadovs* 

The only natural bay grounds of much value in Scot- 
land, are to be found in the sheep-walks of the southern 
counties, where one or two small inclosures, near the 
farmer's or shephei'd’s dwelliDg-houee, are commonly 
reserved for producing hay to feed the fiorJvs during a 
deep SHOW; and as there is seldom much land in til- 
lage iu such places, the manure, made from a few 
hones and cow's, is sometimes spread on the surface 
of these fields, though by no means acconling to any 
regular plan. To a very small extent, watert^d mea- 
dows have been tried in Scotland, but, from a general 
conviction of the superior advantages of cultivating 
herbage and roots, on all soils that raU be made to 
produce them, and probably also owing to tlie less fer- 
tilizing qualities of the waters, , even meadows of this 
kind are not likely ever to become of general impor- 
tance there. The romaiks wdiich we lUean to ofler 
on this suliject, must therefore Ite understood as ap- 
plicable to the practice of En'daud only* 

The indigenous plontw of wmeh meadow-grass cou- Plants, 
sists, necessarily vary with the qualities of the soil. 

The most valuidile are, the sweet-smelling vernal- 
gra«t, odaratimj/ pereunial rye- 

grass, (LcMum perenmj ; foxtail, f Ahpeairus jmi- 
tensisj ; common meadow grass, f Poa trivwHs and 
Pm prettenmj / and soft meadow grass, / Mpkus la- 
natmj. Tlie poos compose the greater part of the 
celebrated Oreheston meadows near Salisbury, and of 
the no less productive meadow's near Edinhui^fa. Of 
the JipifstU itiolmifmiy or Irish florin, lately brought iiorin. 
into notice by Dr Itichardson, we shall give some ac- 
count in a separate article. 



m AcJiiiciirtTURE. 

Tlio peHod at wln'ch stock is ;6xe|ii(io(i from mea* to twm o?w the dim^ tiiat ie brought ^ Mssdowfc 

^x^fry^ilom, in order that the gnwwis may riiie for a hoy erop» thmi Jpodoa oi ^ttennesst one© 

Tims of is di^brent) according to the nature of the soil in regard it well doati^ in the OpOratniii^ IP w to he; 

ihhuttmgupto humidity, , and the kind of stock with which; the O^w^ling state df finene^ wil©n;||ifl ©noa 
>feiidow». (topastwod*, s In some instances, the catthtllfe It is pwessaty, howofer,. that i| shomd be in 

removed hi November, wjiile the sheep are condnued pd rediWJ^ state arhen appM in the 

on the g^nd ti&; Febrttary. fMmkgex thaaHtoma is diosenfor ^M: pur- 

p. In otlier phicw, Ums mendo^ «e opoatoall pose " Vbl- 11. 

kinds of stock fitom August . to ApHi //</♦ ju 219.)/, p 915,) .1;; 

and to sheep, even till May, (IAMMr$ jBijfwwP, SonC^ tivieiy btov^j|.'; experimeato have been Etperi. 
p. 196.) , . made of manure, the purpose menti. 

^fanugs Xn the juflicious managemeot of mendow Ms, at- of attaining toeir efMh Wth: m:«mgaid to the 

tention must be paid to prevent the stogna^n of ^ quantity and. Quality of the pmdttce, on different 
ter and the giowth of aquatic plants^ and to exl^pato kinds df , iaml Fourteen b%. .of half an acre of 
fem, docks^ toisdes, and other weeds* Moss, m.par- eight to di© s^» wer©^ thtis manured, and 
tieular, of^n m^Ushes itself qa sd^ch lands, to the the jgmto tvsa ma<ie iilto hay, all fp nearly alike as 
great ii^ury of toe valuable grasms, and can with dif- poisihle. The grcjstost weight of hajf wm taken from 
iculty he removed, even by the appbcation of cnlca- toe lot manbtod with.Jberse, cp^, and butchers’ dung, 
roous matiiireS. Ant and mole hilts also abound in ^I miged toother, of each about an equal quantity, 
meadows, and arh too often so much neglected, as to It lay to toat state about two months ; and was then 
render a large poition of toe surface nearly unproduc- toni^ oveer, and allowed to He eight or . ten days 
tive. And m these, as in idl other hay founds, the more, after which it was put on toe hmd before it Imd 
preparatory operations, for to^ scythe should always done fermentingr and spread jhnmediaiely. And to 
conclude with toe use of a heavy roller. ascertato the quality of the ptoditce of toe diffetent 

most important |>articubtrs to the management lots, a small liandful from eadt was laid tkiwn on a 
of meadow lands are, their improvement by irrigation, dry, clean place, where tooto was little or no grass, 
and by toe application of manure* Of lanmaiiioK and six horses were turned out to them, one after an- 
we shall treat in a sepaiate article* other. ^ In selecting the lots, there seems to have bemi 

l ime of Mp. With regal'd tq the time at which manure should little difference of taste mmong tlrn horses ; and all of 
plying Ms. lie applietl, a great difference of optoion prevails them agreed in rejecting two lots, one of which bad 
among toe farmen of EngWnd. In toe county of been manured with blubber mixed with soil, and the 
Middlesex^ where almost the grass lands are pre^ other with soot,<^in both instances laid on in the month 
served hay^ the mauiiir© is invariably laid on to Oc* of ApiJ preceding. (Ltmcmidn Mqwrti p, 130, el 

tober (M^mm p 224,) while toe land is. 

. sufficiently ^.dry to bear toe driving of loaded carts The proportion of manure that is nocesRary must, Quantity oi 
without injury, and when toe heat of too day is so mo- to a great mcasurq, depend upon toe circumstances of lliontui*. 
<lerate(l as not to exhide the vtdatile parts or tfie dung, the land, and the facility of procuring it. In tiiis dis- 
Others prefer applying it immediately after the hay- trict (near London) wbero toe manure is of a very good 
time, from about die middle July to toe end of and onriebing quality, horn Its being produced in sta- 
August, which is said to be toe ** good old time * f > hies and other places where anton^ nm iiighly fed ; 
and if that season be incoUtenieiit, any time hum toe the quantity is u^ly from Tour or ffve to sU or seven 
beginning of Fehiuary to the beginntog of Apiril f* loads on toe a^ such as are drawn by<tor©e or four 
It is, howevor,. to^ common a practice, to carry out horses, to their return from town on taking uu the 
the manure during fiosty weather, when, thpu^ die hay.’' (Pickson's Prcfdml A^riadiun^ Vol. 11. 
ground is not cut up by toe carts, the ferdUsing p. 91(K) 

))arts of the dung are dissipated, and Washed away Manure is laid on at intervals of time, more or less At what in. 
by. die snow and rains before they can penetrate the distant, according to toe same cly^umstances that ap> 

soil. * termine toe qmmdiy of iji. Tlioughtoqre aresomem-P^^^^* 

).».m.>rent ** There is scarcely any sort of toanure that^wipl stances of hay gmundi bearing crops ©very year • 

Kindr.of tim sufface of mass . during a length of yeofs, witoout a|W maqi^, or any 

Manure. jj) general, those of the nmra^rich dung advantage from, pasturage^ except whaV^e &er gi-ass 

kinds are the most suitable for the <dder sort of sward has afforded t ; yet, to gjNtoml, manitoa^^towt either 
lands ; and dung in composition with Wh vegetable he allowed eveiy third or fourth ympw the land 
earthy substances, die more useful in toe new leys or dopastuied one year, and mdwn toe other ; or 
grass lands." — la this district, it is toe practice of what is better, depastmad two years and mown toe 
the best fiutners' to prefer the richest dung they can third.’’ p..lll.) A sue- 

procure, and ^Idom to mix it with any sort of earthy cession of hay crops, without manuto or pasturage, on 
material, as they iad it to 'answer the best in regard meadows not irrigate^ is justly condemned by all jii- 
to die quantity of produce, which is toe principal oh- dicious ftomers, as a stige iheans of impoverisotog the . 
ject in view ; toe culdvatoTS di^emiing cbieffy for the /soil, 

sale of their buy to toe London mpi'kets.”— “ It is The mode of conyqijtoiig tots herbage into hHy,|{ity.nisK< 

Sn». 


! qf Affriad^, Vol. IV, p. 138. f Dick»on'» PmUcd Affritmlttm!, Vol. tt p. W6. 

% Mmlon s ofSqmit to tin Boari ^Agrkukure, p. 183, Wafm. 
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M«adowi. beings tomewliat d^ent ih>m thit has been 
''described in regard td idarnn aiid x^iiuires 

be mentioned here. The ftrmere 'Of Middlesex, 
who eupply the metropolis #ith hajr, are understood 
to mane^ this department of rui^ economy in a 
very peribct maniici^ t end as a full account (V' their 
practice is given in the lleport of diat county) we' 
shall present the substiiime'Of it in the, .writer’s own 
tvorde* 

** First day* All the graaa mown nine 
o’clock in the momluff, is tedded, (or^reod), and 
great care taken to shake it out of every lump, and to 
strew it evenly over all the giound. I^oon afterwai'ds 
it is turned, with tlio same degree of care and atten> 
turn ; and if,' ffom the number of haikda, they are aide 
to turn tile witoioogaln, they do so, or at least as mudi 
of it asvthey can, till twelve or one o’clock, at whicli 
time they dine. The first thing to be done after di&« 
ner, is to take It into what mti called sinyk windrows, 
and the lost operation of this day is to put it into 
grasB-GOcks. 

Secawl day* llie business of this day commen- 
ces with tedding all the grass iliat H^as mown the'tii'st 
day aflinr nine o’clock, and all tliat was monm this day 
h^ifore nine o'clock. Next the grass-cocks are to bo 
well shaken out into staddles (or separate plats) of five 
or six yards diameter. If the dmp should he im) thin 
and light as to leave tfic spaces between these staddlos 
rather large, such spaces must he immediately raked 
clean, and the rakings mixed with the other hay, in or- 
der to its all drying of a uniform colour. 1 ho next 
business is to turn the staddles, and after that to turn 
die grass that was tedded in the first part of the morn- 
ing, cnico or twice, in the manner (lescribed for the 
first day. I'his eliould all bo dono before twelve or 
one o’clock, so that the whole may lie to dry^ while 
die work-people are at dinner. After dinner die first 
thing to bo done is, to rake the staddles into doid)k 
windrows ; next, to mke the giass into mtyk wind- 
rows ; dieii the double windrows are put into bastard- 
cocks; and lastly the single windrows are put into 
grass-cocks. This completes the work of the second 
day. 

“ 'Hiird day, Tho grass mown and not spread on 
the second day, mid also dial mown ou ihe early part 
of this day, is first to bo tedded in the morning ; and 
then the ^>Ttt88-i:ock8 are u> he spread into staihiles, as 
before, mid tlie bastard -cocks into* staddles of less ex- 
tent. Tlu'se lesser staddles, though last spread, are 
first turned, then those which wore in grass-cocks ; and 
next tlie ^ass is turned once or twice Iwfoi'o twelve 
or one o’clock, when the jieople go to dinner as usual. 
If ihe weather has proved sunny and fine, the hay 
which wan last night in bustard-cocks, will this after- 
noon bo in a proper state to he carried; hut if the 
weather slmuld, on the contrary, 'have been cool and 
cloudy, no part of it probably will he fit* to carry. 
In that case, the first tiling set after dinner, is 
to rake that which was in grass-oocks lost night into 
double v'iudrows, tlieu die grass which was this morn- 
ing spread from die swatliH into eingle windrows. 
After this the Imy which was last night in hastwil- 
i^ks, is made up into full-sized cocks, and care ta- 
ken to rake the hay up clean, and also to put the ra- 
kingn upon the top of each cock* Next die double 
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windrows are put into basitard-cocks, and the single MvadoWs. 
frindrowB into grassHXicka, as ou the jireceding^Y^ 
days. 

Fourth day* On this day the great cocks just' 
mentioned, are usually caniea before dimier. The 
other operations of the day are such, and in the same 
order as before described, and are continued daily 
until the hay-barveet is completed. 

“ In -the courae of hay-making, the grass should, 
as much as possible, bi^ protected both day and iiiglK 
against niih and <lew, by cocking. Cw'C shoukl idso 
be taken to proportion tlie number of hay-makers to 
that of the mowers, so that there may not ho morc 
grass in hand, at any time, than can be managed ac- 
cording to the foi’ogoiug 'pi*o<5CSS. This proportion is 
about twenty bay-makers (of which number twelve 
may be women) to four mowers: die latter are some- 
times taken half a day to assist the former. But iu 
hot, windy, or very drying weather, a greater jiropor- 
tion of hay-makera .will be required, thou when tlie 
weather is cloudy and cool. 

** It is, particularly necessary to gnnrd iigidnst 
spreading more liay than the number of hands caii 
get into cock, the same day, or' before laiii. Iti 
showery and unceiliaiii weather, the gra?iH may some- 
times be suftered to lie three, four, or even five days 
in swath. But before it has lain long enough for 
the undcraide of the swath’ to becoihe yellow (which 
if Bufferei! to lie long would he the case), jiarticular 
care should he taken to turn tho swaths with the 
heads of the rakes. In this state, it will cure s(» 

’much in about two days, as only to rer|iure being 
tedded a few hours, when the weather is fine, pre- 
vious to its , being put together and carried. In 
this manner, hay may be made and stacked at u 
small expense, and of a good colour; but the tops 
and bottoms of the grass m‘e insufficiently separatiui 
by it. 

There arc no bay-stacks more neatly formed, nor 
better secured than those of Middlesex. At every 
vai’Ant time, wdiile the stack is carrying up, the men 
are employed in pulling it with their hiunK into a pro- 
per shafie, and about a week after it is firushwl tin* wluJe 
of it is pmpeiiy thatched, and then secured from re- 
ceiving any damage from the wind, by means of » 
straw-rope, extended along the eaves, up the eiwls 
and new the ridge. Tho cuds of the thatch arc after- 
ivards cut evenly htdow the eaves of the wlaek, jiisi. 
of sulficiont length for the raill-^v*lte^ to drip quite clear 
of the hay. \Vncn the stuck liajjpcns to l>l^ placed iu 
a situation wliicli may he suspected of being too damp 
in the winter, a trench of about six or eight inchtvN 
deep is dug round wtd nearly close to it, which serves 
to convey all the water from the sjiot, and reiulera ir 
pei#Cll y dry and secuiv.” (AfuMfivci Hvpvrt, p. 

241 .) 

When the grass lias risnn again, after the hay crop, After- 
it is usually depastured, as has bef*ii already mention- gras^ 
ed when treating of closers : to mow a Second time 
is cousklered a bad practice among the best hay fnr- 
rnerB, tliyiOTU ]n 211k) But it is tho 

usage of; some to leave the after-grass pn the ground 
without being eaten till spring, when it is said to he 
praferable, for ewes and lambs, to turnips, cabbages or 
any other species wdiatever of whftt » termed spriny* 

" V 



"5^© '• ' aMh I -C u 

' ' ' ■ . \i ’\i ' . 

/««?.• toanageinimt,;«M«h is strongly 

' '! - wcotnnxi^ftd W Mr Young, swl hi some cases by 
WtiifOs* jyjp ig uukito^ik in 4*^ north, M'hem, 

rfiotigh ji h» in hiany case* found lieneticial, tvith »ntw, 
to an eariy jy^*owth, not to eat the p^tures 
#^lose before wififor, it would be attended with a mttcn 
tfreafer low of beHMgre, than any tidwitaire m spring 
roidd compeiHafns to leave the after-i^iyvvth uf tnotrii 
tfrouoda witotidiwl till that fioiwoas There has never 
?>een found any defidimcy of milk, with vvm that 
toloraldy Well supplied witli turnips, a htlle befora teWf 
lU'ter thoy drop their lunihs. ' 

The woit^ht of the hay produced on meadows weji 
iiianntred, lieing on an average about opO ton and a half 
VCT acre, holds out little encouragement to retain good 
a rable land in this condition ; and unless near London, 
and a fow Other laige towns, uaaturago would proba- 
bly give a much more valuable return; In Lincoln- 
shire, whore tlu-ra are some of the Richest gi-aaing lands 
in England, it w ol«ervedj that alMands that will feed 
rattle should bo mown aa little as » possible ; and no- 
thing pat’s worse there, than the scythe ; “ it costs as 
much labour aa n crop of corn, and more than m ma- 
ny counties, aud’is not of- htilf the value. {Lntcom<- 
Jim I^eportf p. 195.) 

Sect. II. Eastuhes. 


«ouA.w«iW;;be’--Y--' 

i^^uctiye, 

good ewitse «fwj){|{w uadiK^ure, 

itdft imp^ to (Jony: butit W,^ that , 

tracts of rich wl^hrin the 

ly^Ut ' m^oi the demand for the prod^i^^of giw 
ia^ aWd of the law of, with rega^. .fb tjthee, 

cannot beenipioyednW^ff parlies con- 
cerned, .^an in which the 

Bowdof jfl^cttUUra hablik^ii^m question, with 

aviewtp anahunduht siipfjjy wants 

of a rjimdly increasing pojituatiqi^ ‘terns, therefoi*e, 
not to^Mve ten well diroctccl Instead oMevoting 
a large poitloM of‘ their volumes to i^iictiou of 
farmers, regarding th© best method, if hiingj^>giti»» 
lands info tilliq^, and Restoring theiniqjam to iijteow 
or paetui*©, widiout dj^rioration; the ftrsV thing re- 
quired was, to attenijit' removing the almo^ insupe- 
rable obstruction of tithes, by proposing;. the legis- 
lature an equitable pkm of commutation. If some lie- 
uncial arrangeinont were adopted on this head, there 
is' no reason to doubt, that individual intei'est would 
soon operate the wisbedff^ change ; and tlmt all grass 
lands ca|)able of yielding more rent mui pmfit under 
tillage than under pasture, would l>e subjected to tlm 
ulouifii, as fast as tnl demands of the population might 


We have already mentioned in tlte preceding 
> rlunitcr, tlmt pasturage for one, two, or more years, 
ift frequently inteiposed in the course of cropping ara- 
’ , hie land, to prevent that exhaustion <if the soil which 
' Is coifrmottly the consequence of ineesaant tillage 
l>.m.am>nt TWlw. The pastUro land, to be treated of here, are, 
I’asturca, thoi‘efore, such as are retained peiinoriently, or at le^t 
for an indefinite period in this state, merely for the 
sake of the herbage they yield, and without any par- 
ticular view to the amelioration of the lands, for 
hearing crops of grain. In this general application 
of the w'ord, permanent pastures include not only 
such lnn<l as might be cultivated by the plough ; but 
also all tluwe uplands to which rillago operatlous 
could not be extended with any prospect of remu- 
neration ; such ns the far grcAler part of the Lilly 
mid mount^iiinous sheep grounds throughout this 
kinc^dom. ‘The iinturp of these pastures is, however, 
HO difrcrenl, and the cx]»ediency of riitaining arabk 
hud in iieitiianenl pasture has been so keenly dis- 
cussed, tliat it will be proper to notice the two do- 
scriiitiona separately, under the general, thou^ not 
qiilie accurate appellations, of fmliuff and hilly pas- 
tures. Under the former, we may comprehend all 
«»!d rich pastures thut are capable of fattminy cattj© ; 
and under the seconv;, such as are adapted to ntarwy 
them only, or are more advantageously depastured 
with sheep. 

1 , Feediiig-Pasfure^. 

PVfding Of thenci there is a givnt extent in most counties of 
'-‘a'.uircb. England, hut very fow in Scotland, except near tlie 
houses of great proprietors ; and much usekss contro- 
versy has l»e«?n catried on. between tlie farmers of the 
two countries, about tlie comparative advantages of 
presciring such pasture*) or of brbiging them under 


require. 

Except in Regard to those necessary operations that Diflerem 
have been plrcady noticed, under the former 
-~-such as the extirpation of weeds and noxious ‘'hrub.s, 
clearing away ant and mole hills, Htc. there arc few jioints 
resppctiug the management of this kind of land, on 
which some diftcreuce of opinion does not prevail, 
llm time of siockiug, — the number of the nniiimls, 
and whether all should be of one or of different spe- 
cies,*— the extent of the iiiclosures, — and the proprie- 
ty of eating the herbage dose, or loaviijg it always in 
a rather abiuidont state, are all of them questions 
which it is sim-ccly ponsible to decide in a satisfactory 
manner, by the application of geueial rules. 'I'hey 
can only he resolved, with any pretensions to utility, 
by a reference to the particular circumstances of each 
case; for the practice of one district, in regard to 
these and other points, anil be found quite inapplicable 
toothers, where the soil and climate, and the pur- 
poses to which the pastwes are appfied, are materially 
different. 

It has been recommended toi apply manure toMmiure. 
grass lands, even where, not ‘bemg used as hay 
grounds, they afford ao means of supply. ^ (I^fokson’s 
FracHcal Ayrieulttm, Vol. II. p. 0.53,) Bufi except- 
ing the dung dropped by the pigituring hnlmals, which 
should always bo rcgulai*ly spread from time to time ; 
it may lie laid down as a rid© of pretty extensive ap- 
plication, that if grass lands do not preserve their 
fertility under pasturage, it would be much better 
to bring them under tUlagcf for a time, than to en- 
rich tliem at the cxpeiise of land canying crops of ; 
com. 

Another practice, wluch 10 scarcely less objection- T^tbiog. 
able, is tliat of stacking on the field, or carrying to 
be consumed tbei'e during winter, the provenaer that ' 
ought to have furnished disposable manure for the 
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klls of «iin and^i^^ in winter, tbei^ wjfcitfcely any. 

e ^Vifty iw nit. ^ treading of 

y wwl in this 

respe<^'% this mmiageiliiit w6uki be much more 
than counterbalanced by tie' IMt iof a great part of the 
mahtira, from ^e same enuiie/ able writer to 
whom we hav^jnst now referred, tery properly disapi 
proves of calling on .manure in' winter; and for die 
same reato,— namely, tiie loss of it wliich must ne- 
c^wsarily bottu^eons^uenee,— 4ie ought to have ob- 
jected to foddering on the land, orteatMnff^ at that 
season. The pruetiee, however, is but too common 
in those districts, both in South and North Britain, 
where the knowledge of correct husbandry has made 
hut little progress. It is equally objectionable, whe- 
ther the Tedder be C4>nsutned on meadows whem it 
gi'ew% or on other gross lands. The fod<ler should, in 
almost ovcry^instance, be eaten in houses or fokkyards, 
instead of the dung being dropp(id irregularly over the 
surface ; or, as must be almost al way s tlie case, accu- 
mulated in some spots sheltered hy ti-ees and hedges, 
to which the animals necessarily resort during the 
storms of winter. 

Opening The time of opening pastures in spring, must evi- 
(«i*iur«in dently he earlier or later, according to the climate, 
Spring. und in the same climate according to the seewon; 
and the state of growth, which it is desirable that 
the gross should attain, before being stocked, must 
in Kumu degree be determined by the condition and 
description fd the animals to be employed in consum- 
ing it, — ^>vhelher they are only in n gi-owing staws or 
appioaching to iatnesB,-^whetIier milch cows or sheep, 
or a mixture of animals of different species. It con- 
veys no very precise idea respecting these points, 
though the remark itself is just, to say, that the her- 
l>agc should not bo allowed to rise so high as tt> per- 
mit the coai-ser plants to run to seed ; anti that it is 
bad management to suffer store $(ot^ to be turned 
upon a full bite. (Marshall’s Yorfishire^ Vol, II. p. 

The great objects to bo aimed at are, that 
the stock, of whatever animals it may consist, should 
l>o canied forward, faster or slower, according to the 

{ lurposes of their owner ; and ihnt no part of the 
lerhago shouki be allowed to run to waste, or bo un- 
pi*ofitably consmaadi But nothing but careful inapcc- 
tion.of ttm land and of the stock, from time to time, 
can enable *any grazier to judge with certainty what 
are the .best measures for attaining tliese objects. 

“ Falling eattk” says Mr Mamhall, “ which are 
forward in ilosh, and are intemled to be finished with 
' grass, may require a full bite at first t'uiTiing out. But 
for cowi, working oacen, and rearing comet and lean 
cattle intended to be fatted on graaa, a full bite at the 
' first turning out is not requisite.'*^ , Old ladyday to 
middle of Ai»ril, accerding to the iwrofifcss of spring, 

: 10 me, at present, as the best tiaae fur shutting 

7 If® wotinng grounds anti opening pewfum.” (Mar* 


Kwi«/iire, Vol. II. y. if 

lu to the state of the of pi^ures 
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s^ked, souk dis^eiion sliould bd lUmdo ; 
betwami new leys and old cldse swards. To prav^ 
ihe desl^tion .olVthe, young pJtmts, whetlier V feia*« pt‘ 
rei^ or 'Omor. herbage^ on the former description of 
j^aktore, which trould bo the consequence of stock- | 
mg tlieni too early, especially wHh sheep, they ^ ' ' 

shduld bo alhrived to rise higher than would be ne- 
cessary in the casd of' old turf; and to secure tlioir 
roots fhoni the, fiWther injury of a hot summer, it is 
mivisatde not toTaed them, close in the early ))tirt of 
the season, and probably not at any time throughout 
the whole of the first or secohd season, if the Ian<i[ is to 
he continued in pasture. The' i-oots. of old and firm 
sward, on the other band, are not in so much dangcM*, 
either from close feeding, or from the Jw^s of summer ; 
and t}ji 7 are in much less danger tho frosts and 
thaws of winter. . ■ 

Another cii'cumstance almost equally indeterminate Stock, 
with the time of opening pastures, is the stock which 
should be employed ; and whether they should be all 
of one or of different kinds. 

With regard to tlm fornicr, all soils rather moist, 
and of such a quality, as is the caw^ with rich clays, 
as to produce herbage suited to thefibttening f)f cattK', 
will, in general, be more advantageously stocked 
with them than with sheep ; hnt there con be no 
other rule for the total exclusion of sheep, tlian the 
danger of the rot ; nor any other general rule for pre* 
fciring one kind of stock to another, than their coni- 
(tHralive profits. 

With regard to a mixed stock, the sentiments and A mi’ td 
practice of tho best gj’OzierR seem to l;e in its favour. 

** It is geneially uuderstood that ^torses and caUk in- 
tertuixed, will eat grass cleanot thim eitlwr species 
will alone, wot so much from tbeir sepwately affect 
ing different grasses, as from the cii'CUDiHtunce of 
both species disliking to feed ncui* their own dung.' 

' (Marshall's Yorkshire, Vol. II. p. 151.) “ Some few 
gi’aziers follow tho old custom of keeping only one 
kind of stock upon tho same ground, whilst others, 
we think, with more propriety, iutonnix, with oxen 
and cows, a few sheep, and two or three colts in 
each pasture, which both turn to good account, and 
do little injury to the grazing cattU;. In some cases., 
sheep awi a real benefit, by eating down anil ilcsiroy- 
ing the ’ ragwort ( Hetiecio jattdnmj, which dihgriices 
some of the tet pastuies of the county,' where o,vm 
only are gtaze^n.” ( Northumberland Fiport, p. lt^6.) 

And in Lincolnshire, where grazing is followed to a 
great extent, and with uncommon success, as well os 
in most other districts, tlie practice seems to be almost 
invariably, to keep a mixed stock of sheep and cattle 
on tho same pasture, ( Linrolnslurc lieporl, p. 174.), 
in proportions varying with the nature of iho soil autl 
the quality of the herbage. 

It is obviously impossiblo to estimate the number 
of animals that may he depastured on any given ex- 
tent of ground, without rcferenco to tl»e jMuticular 
spot in question ; and the same difference exists, with 
regard to the propriety of feeding dose, or leaving 
the pa^urcs rough, that prevails in most other parts 
of this subject. Though there be loss in stocking too Close and 
sparingly, the mefre common and dangeious mxor 
in ovorstoekiug, by which the summer's grass uj not 
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iinfrequcntiy .entirely lo^t. There aeeme to iis, bow- 
ovyr, to be e Heason, eome time during the year» 
when grase lends, particularly old turf» ahould be eaten 
veiy olose, not merely for tlie sake of preventing 
waete, buiatao for the purpose of keeping down the 
coarser kinds ' plants, and giving to uie pasturea aa 
equal nnd^ne a s^^aiti as powuble. Tlic roost pro- 
]>er period must partly depend upon the convenience 
of the grasder ; but it can hardly be either immediately 
before the di-ought of summer, or the frost of winter. 
Some time in autumn, when the ardent heat of the 
season in over, and when there k still time for a new 
growth before winter, may be roost suitable for the 
lau<1 itself, and generally also for the grasner, bk &t 
stock being then mostly disposed of, or carried to tlie 
alteigrass of roown grounds. Tbe '^e^nj/ of pas- 
rurcs, ivith the scytlie, may he employed as a sultoii- 
tiitc for this close feeding; the waste and labour of 
width, however, though they bo but trifling, H docs 
not seem necessary to incur on rich grazing landsi un- 
der correct tuanageroeiit. 

The size of iuclosnres k a matter of considerable 
importance on, ^ass-lands, both for the stock itself^ 
and the tnoda|P consuming the produce. In gene- ^ 
ml, pastures best ada})ted to sheep should be in large 
fields. The onimols aie not only impatient of boat, 
and liable to be much injured by flies, in small pas- 
luros, often summnde<l by trees and high hedges, but 
they are naturally, with tlie exception perhaps of the 
Leicester vai’icty, imidi more restless and easily dis- 
turbed than the other species of live stock. ** Sheep,” 
says a well-known WTiter, “ love a wider range, and 
ought to have it, because they delight in short gross ; 
giye them eighty or ninety acres, and any fence will 
keep them in ; eonflue them to a field of seven or 
eight acres, and it must be a very strong fence tJiat 
keeps them in.” Gmtlman Farnu^y p. 203.) 

Though fields so large as 80 or 90 001*08 can be advis- 
able only in hilly districts, yet the general rule is never- 
theless consistent with experience, in regard to all our 
least domcBticaiod varieties. 

Tile size of fields deserves attention on another ac- 
count ; for there are strong reasons for prefeiring pas- 
ture land, in two or more inclosures, over the same 
extent, in one lai^e field, liesides the advantages 
of shelter, both to the animals and tlie herbage, such 
subdivisions enable tlie gimicr, ei thereto separate bis 
stock into small pai'cels, by which meaTis they feed 
more at their ease, or to give the best pastures tp that 
portion of them which he ^vkhes to come earliest to 
market, llie advantages of moderate-sized indbaurea 
are wtII known in the best grazing counties ; but the 
subdivkions are, iii some instances, much 'more minute 
than k consistent v i h the value ot the ground occu- 
pied with fences, or necessary to the improvement of 
the stock. 

“ fu all cases,” aays Marshall, “ where fatting cattle 
or daily cov.^s make a pait of the stuck, and where 
situation, soil, and water will permit, evi ly suit of 
grazing grounds ought, in my idea, to consist of three 
mnpartnifrttii. One fiw 4eu^/ftock (as cows or fatting 
cattle) ; one for folhitferjt (as rearing and other lean, 
stock) ; and the third to bp shut m> to frosheU, Uv the 
Imdinff stock.” iHtwaMTa Icrkdire, VoL IL p; 138.) 


it k sufficiently obvious, that every inclosure of pas- 
ture ipbd should he provided wHb abundaiuk of water ' 
at ajfl times ; though iltk jk, in some distriets, a matter 
orebiwlder^e'difficdlt]^. Mr MarshaUbae ^yea a 
ft^accoutkipf the method formiag dMdikg peek, 
kfSMisjbilWt but our limits obliga^us 
iMer b hii'work. (Jd» Vol. L:p. 


These indude such^^'Jyi^ prodgee flue short 
herbage, and are with advant^ constant- 
ly in pasture, though they me sHe^ inacces- 
sihle. to the plough; as as such It^ts as, from 
their aimlivtty and elevation, must heiiessa^ly bp ex<^ 
dusively appropriated^to live stock. 
scriptkm .m grass lands, thimgh^di^^^hHr^ the 
feeding pastured, of .wbieh wa yb^fjust tmted, in 
respect of their beiagiess ponveui^t for|9;illc^ ma- 
nagement, are aevei tbeless, in other ciitui^tancj^ so 
nearly similar, es not to require' any sgpiKi^ dkci^r 
sion. lliese low hills aromr tlie most 
with sheep, a very few cattle being somminupj 
tured towards their bases; imd. they fif^uoimy 
pike herbage sufficiently rich fpr fatteaing sheepi tp- 
getbur with coarser pastures for breeding and rearing 
ffiein. In many instances, a small port of sui^ traeta 
is cultivated, chiefly for providing (^een crops for the 
sheep in winter ; hut corn is quite a suliordinate object, 
and extensive aration is seldom attempted, exc^t for 
the puqmse of laying down the land to grass in an im- 
proved condition. ' 

'i'he more elevatod pastures, from which the plough 
is altogether .excluded, have been eomroonly class^ 
among waste lands ; even such of them as bear her- 
liage by no means of inconsiderable value 1 as well as 
lieaths and moors, with patches of which the green 
pastures aie often chequered. The general term 
tucNtt&iy k tliereforo a very indefinite expression ; and, 
indeed, k not unfrequcntly made to comprehend all 
that extensive division of our territory that neither 
produces com nor rich lieibage. Yet it is on such 
tracts that by far the greater part of our butchers' 
meat and wool k grown, and not a little of the for- 
mer fully prepri*ed for the market. Foreigners and 
superficial readers at homo must accordingly be 
greatly mistaken, if they imagine that what nre^alled 
wasteiiy by the Board of Agriculture, and other writera 
on Rural Economy, are really altogether unproduc- 
tive ; ami it would lie a still giossqr enor to believe, 
that all these wuhitcs owe the|r i^tinuancQ io ne- 
glect or mkmanagtmeut; and that any eaibtiions of 
human industry can ever render the pnrt of 

them, including all tliu mountainous ririets of Great 
Britain, more valuable than they gre at present, with- 
out a much g^'cater expenditure of ciqiital, than, under 
almost any circumstances, thay could possibly return. 
Yet as this vague general term has been esthbliriied 
by use, we shall bring tpgqthstr, in the following 
section, a few observa^ii^B on the present condition ; 
of tliat pert of our tenr^bry, iflmm k still 
iri a state of nature, gnd ba improyements of wJ 
it is susceptible; rofoi^g to the body of 
work for farther details, (AcfRicCktCitB, Part 
Sect. 2.1 . 
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*Ili8<l ^Wt <rf Britwin, wKlditM li* a of 
waste, Iw-trkUfd of under a nukti^^ 

> ’ cotTOHpoii^|n|f to ^e wious 

Division of Land 18 unproductive, liiti lo 

Wasi«a^ . the surftf '^mg covero^rwitU etonea, oy ofeoupied 
:= with Wort'll filiruhs Slhlf pianto ; To the 

euperahundanro Of water, '^4& to^ case of mosi^es 
and iharpibea ; 3^j To an oi-i^tiiiS defect in the soil, as 
in Johse satide, indDni, and oompaet sterile clays, some* 
times ca%| M, To the elevation and rug^^cd-i 
ness 0f t|^ su^oce, and the ungenitd ehainetet of the 
cUnialk jai ha io^r mountaino^ districts; Sift, To the 
l^viOua^eichaiUjV^p of the vegetahle matter of the soil 
by injudioioua and, 6f/^ To the mode of 

tenure and ocOupancy, as in commons. 

C'onKldera. It is mitter of regret^ thR| Ihe subject of wastes 
fions asto has iiot ^ lo^n treated in that distinct and scientific. 
^ rovcment. importance deserves. It would be 

^ ' to We it ascertained, Tdbat portiop of these 

mWlions, ordf others under which our wastes onkay 
ho arranged, is capable of improvement, and how ftir 
wdi improvement is eligible, on a feir estimate of the 
cost, and the probable inci^eose of pioduce. It should 
also be considered, as far as pi^ecision is attainable on 
such points, how much fartlmr a proprietor might ad- 
vantageously proceed in the expenditure of capital, 
than one who w merely a temporary occupier. For 
it is evident) that an improvement will be sufficiently 
proBtable to the former, if he <lraws ffir his outlay four 
or five per cent yearly, whereas a tenant, holding on 
a lease of twenty yeai's, must have an annuityTor that 
period, of at least three times the amount, in order 
that his capital may he retuiiiod, with the ordinary 
profits of tra<le, before its expiration. 

The delusive piospects of profit, from the improve- 
ment of wastes, held out by speculative men, have an 
unhappy tendency to produce disappointment in rash 
and sanguine adventurers, and ultimately to discouiagc 
such attempts as, ^vith judicious attention to economy, 
^vould in all probability ho attended with great suc- 
cess. Those who are conversant with the publications 
that Lave lately appeared on this subject, must be a- 
ware with what caution the alleged results of most of 
the.se writers ought tO^bo examined; and how diffe- 
rent lias been the e^erience of those, who have ven- 
tuied to put their schemes in practice, from what they 
had been led to imtie^te. 

There are few iioHs^ however, so unfertile, and few 
tracts of wiy extent so destitute of soil, as not to be 
susceptible of profitable improvement, if the climate 
be not altogether hov^ to vegetation, or the surface 
so steep or so ragged, as not to admit of any other 
f>])erations than such as must be executed by manual 
, labour. 'With this exception, and the excejfrtion pro- 
bably of what {s called Jfow mosi^tbhlt^hwooffrjif i/Wo, 
on which tbei^ is reason to W capital has 

been employed to btde pupppse-wwaat^ are eertainly 
capable of considerable improvement* by 8^^^ 
imder-difiunihg ; by top-dressing 'ffith ealcireous mov 
nures by paring and burning as a prepaiution for til- 
lage; hy t^nching, ixrigation, and embankment. 
PAriflgsnd The pradliioe of paring and bhndng the surface of 
imrning, ^ 


old atvnrds,' matted with the. roots of coaive herbage Wastes, 
aed heath, is now generally acknowh^ed, both by 
scientific and practical writers, to be highly advanta* 
geb^is,. as the next step in their cultivation after drain- 
v The lu-ocessof burning/’ says Sir Humphry 
Davy, ** vendors the soil less (xmnpaet. less tenacious 
and. I'otentive cf moisture ; and, properly a|^lied, may 
convert a matter that was stiff, damp, and in conse- 
quenco cold, intomtp powdery, dry, and warm ; and 
mueh more proper as a bed ffir vegetable life. 

“ The great objection made by speculative chemists 
to paring and burning, is, that it destroys vegetable 
and animal matter* or the manure in the soil ; but in 
cases in whidi the toxtiu'e of its earthy ingredicutB ist 
pennanently improved, tliere is mot^e tfaati a compen- 
satioii for this tbmpoiary disadvantiige; And in some 
soils, whtM-e there is an excess of itiert vo^etabh; mat- 
ter, the destruction of it must be beneficial ; and the 
carbonaceous matter remaining in dm aslios may be 
more UHoful to tiie crop than the vegetahJo fibre from 
W'bicli it was produced. 

“ Many obscure causes have boon referred to for the 
purpose of explaining the effects und burn- 

ing ; but I believe they maybe rafi|||B to the 
diminution of the coherence and teh^^ of days, ami 
to the destruction of incit and useless vegetable mat- 
ter, and its conversion into a manure. 

" All soils that contain too much dead vegetable 
fibre, and which consequently lose from one-third to lands pio- 
one-half of their weight by incineration, and' all such 
as contain their earthy constituents in an impalpable 
state ctf division, L a. the stiff clays and marls, are im- 
proved by burning ; but in coarse sands, or nch soils 
couthimug a just mixture of the eartlia ; and in all 
cases in which the texture is already suflkicntly loose, 
or the organizahle matter sufficiently soluble, the pro- 
cess of tcrrcfaction cannot be useful. 

All poor siliceous sands must be injured by it; and 
practice is found to accord with theoiy. Mr Young, 
in his Essay on manures, states, ' that he found burn- 
ing injure sand ; and the operation is never performed 
by good agriculturists upon siliceous Handy soils, after * 
tlmy have once been brought into cultivation.” fAgri^ 
cutUiral Chemidrp^ j), 346, 

Another mode of preparing waste land for tillage, 
though not calculated for being extensively employed 
iluriiig the present rate of wages, has been carried so 
far in Aberdeensliirc, and apparently with so much 
success, as to deserve being noticed. 

“ The greater part of the land in the vicinity of Trenching. 
Aberdeen has, from the most barren and unproductive 
state, been thoroughly improved by tremking. Not 
less than three thousand acres have been trenched 
within three miles of Aberdeen ; and in all places of 
the county considerable additions have been made to 
the amble, by trenching the barren lands. 

“ It is practised in barren land, which abounds in 
stones of different dimensions, sometimes, where the 
soil is dry, and in other cases, wlieso it is wet, united 
with draining ; it is practised when the object is to 
deepen the soil, or to mix a portion of the sub- 60 ib% 
long wr^'it ; it is practised when the ait^>i] is tally 
or yi^' tepacioiui, as well as when ^tkat next the au^ 
face la unprodn^ive, moory, ar exhausted bydt^ 
cropping. And, lastly, it is priu^d, when ifie land 
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‘ Wflitof. ijj fouj, anti wfbett stronger or deaner soil pan be brouglit 
M|> to the surfaei?, ' 

“ '11)0 expensff mlmi muJil notii$^ been home in . 
many’ cosoflf if the Cim (for so it may be isal/ed, 
ns it covered tlie whole soil), that raised by thO 
»p*Mie an^iaattock, had not produced from L.30 to 
L.f>0 per^mcise. ThU was a crop of granite stbnes, 
which waa sold for paving the streets of f^on<lcm« 
But, after. all, the ground that was thus gaineil to 
the community, would not have been! able to recom- 
pence the cultivator, if a mixture of the ejiade; and 
plough husbandry laid not been introduced. The rent 
of the land in the imnieiliate vicinity of Ahei-deeii b 
extremely high ; being now, on a lease for years, from 
Ii,5 to L, l(f />tr acre ; an<i in a fthv cases, not loss 
than L. I€| ; imy,' when let for a single crop, eome- 
tiines as high as L. 20* Vet all this is necessary to 
rornnnei ate the improver, who trenched, dunged, limed, 
and cultivated this thin soil, which must be frequently 
manured. It would have yielded too flttlo produce*, 
if tilled only by. the plough ; and would Lave hecri 
cultivated at t;op,j^re^t an expense, if the soil had been 
constantly dijj9|||m^ the iqmde* 4 medium between 
these two, {alternate use of the plough 

and s])ade, or SHeast a mixture of plough and spade 
husbandry, was thus introduced by necessity, and 
has been attended witli the happiest effects.” ( Afmr* 
dmuhire T^eporL) 

Air Kos- Wo sbttll concludo tliese rather desultory observa- 
coe’s im- tions, with some ari^oiint of Mr lloscoes very spuitod 
l)rovvment» skilful operations in the recluiining and improving 
nIoM extensive tract of moss, rallcil Chat moss, in 

the county of Lancaster. Tlie length of this moss is 
about six miles, its greatest breadth about three miles, 
and its depth may be estimated ff'om ton to upwards 
of thirty feet. It is entirely composed of the sub- 
stance well known by the name of peat, being an ag- 
g^’Ogafe of vegetable matter, disorganize<l and inert, 
l>ut preserved by certain causes from putnffactiou. 
On tlie surface it is light and hhrous, but becomes 
more dense below, ()n cutting to a considerable 
' ileptli, it is found to be black, compact, and heavy, 
and in many respects resembling coal. There is not 
throughout the whole moss the least intermixturo of 
sand, gravel, or other uaateriid, the cntiiHi substance 
being a pure vegetable. 

^ It isJ now upwards of tu’enty yoai’s since Mr Jl os- 
roe, in company with Mr Wakefield, began to im- 
prove Trofford moss, a tract of thi*ec luuidred acres, 
lying two miles east of ('lut rfioss ; and his operations 
on it seem to have been so successful as to encourage 
him to proceed with (.'hat moss. But in .the improve- 
ment of the latter, h‘j tbund it unnecessary to incur 
MO heavy an expri'W(> hir drainage. From .observing 
that where the moss had been <lug for peat, the water 
itad drawn lowanls it from a distance of fifty to a 
hundred yur^ls, he conceived that if each drain had 
to draw tlic water only twenty-five yaads, they would, 
within a reasonable time, undoubtedly answer the pur- 
pose. I'lie whole of the moss was therefore laid out 
on the following ]dan. 

Drdiiffge. “ I fimt Carried a main road," (says Mr Kopcoe, in 
a recent communication to the Board of Agriciiit.ure), 
nearly from cast to west, through the whole extent 


<#' ipy portion of tlm mq^is. . This Wmmc*. 

laijes Jong and 

by a, ; ' 

#«vidoep, from'iwl^ hy a 

imittideraWiis ^t Fidib ibosb#o maw^^ 

■divbrg^'' 

From ^ch oilier, and eittond^^^ ' : 

r^ '^io 'ihe , moss* 

fiejd-contiiLina fifty ‘fliv^'is of' ' 

an mdefinlle-jeng^v bpimdai-y of tlm 

moss valrles* TiMf<e krp fotU‘ feet wide at 

tlm, top, ^;6tie foot at iha ^ima ))^tir feet and a 

half dee|^,4 They are kept Carefully Oj^n, ami, as finr 
as my experience hitherto got^s, 1 helievo they will 
sufficiently drain the moss, without Imving recomae 
to umler-amining, which 1 have aey^ vnado iise of at 
Chat moss, except in a very few instances, where, 
from the lown.esB of the surface, tlie water could not 
readily be gotten off without open channels, wliieh 
might obstruct the plough." 

The cultivation of tlie moss then proceeds in the Cultivaiian, 
following manner. “ After setting fire to tlm heath 
and herbage on the moss, and burning it down, as foi* 
as practicable, 1, jdougb a thin sod or fiiiTow, with a 
very sharp hon;c-plough, which I burn in small heaps 
and dissipate i considering it Of litile use but to de- 
stroy the tough, soda of the EriopJmmy 
and otheA^ plants, \vhuHe matted roots are almost im- 
perishable. The moss being thus brought to a tide- 
mbly dry ami level surface, X then plough it in a re- 
gidoi' furrow six inches deep ; and as soon as possible 
after it is thus tm*ned up, 1 set upon it the necessary 
quantity of marl, n(*t less than iwo humli'ed cubi<' 
yards to the acre. As the marl begins to cnimble Matur 
and fall with the sun or frost, it is spread over the 
land willt considerable exactness, after which 1 put in 
a m>p as early us possible, sometimes by the plough, 
and at others wdth the horse-scuffle m* scarifier, ac- 
cording to the nature of the crop, adding, for the fii-st ,, 

crop, a cjuantiry of manuiv, which I bring down the 
navigable river Jr well to the borders of tlie moss, set- 
ting on al)out twenty tons to the acre. Moss land 
thus timted may not only be advantageously cropped 
tfiefaatyear with green wops, as potatoes, turnips, 

&c. but with any kind of grain. ; and as wheat has, of 
lute, paid better to the faimet than any oilier, 1 have 
hitherto chiefiy relied upon it, as my first crop, for 
reimbursing the expense.” 

J’lie expense of live several plaudiings, with the JSxpeniu 
burning, sowing, und^bairowing, .inii|d of ^.mar) and and pro- 
manure, but lixclusive of tbe sOed, aud of the 
previous drainage and general charge^; amounts to 
L.18, .5a. |»cr acre; and iu 18X2, on ine piece of 
land thus improveil, Mr Koa^ had twenty bushels 
of wheat, then worth a guinea per hurfiel, and on 
another piece eighteen bushels; but these W'cre the 
best crops upou^he moss. 

Both I.lme and marl are generally to he found 
within a reasQuafile distance ; and the preferoneo 
given to either of them will much depend upon the 
fecility of obtaining it. The quantity of lime neces- 
sary for the purpose is so small , in proportion to that, 
of marl, that, where tba distance is great, and the 
carriage high, it is more advisable to make uisq it ,* 
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^’a*tei. ifhero ;jtol i« upoA tho spAt^ ;flSP'^ l^e .pbuuned ia 
sMotiatr^liiaiitltv at it app^^ars 

to be M’ llek^'ia !bor(M%hly conrm- 

^ A,ffi|^0a^ many iiipit;t*idt; to 
" « thb^^dbest me- 

*, } » lend ti tim nf 

a ^0emt. gm^if to mn^ 

45 ^ /sfe dae^ttid^d te // 

of culttvatihn^ imd;^ erops may be 

found to requife,”' ' ' ii" : ' 

, There seems ,,td b© little mow that is peculiar to 
liirftaelf in Mr liOseoc's operations, amt cotlrae of cro|»- 

? ing, exc^t his contnvfuice for setting: on the uarl. 
t he obsorwS) to eifeet tlm 

marling aV so eh^ V (L. 10 /«»r acre,) wero it not 

JlAtlwar, for the asetstance of ^ iron road or railway, laid upon 
bom'ds or sleepers, and moveal^le at pleasure. Along 
this road the marl is conveyed in waggons with Rinall 
iron wheels, each drawi by one man. These M^aggoiw, 
by taking out a pin, turn their lading out on either . 
side ; they carry about 15 cwt. each, being as much 
as could beretofoi’e bo conveyed over the moss by a 
Cyai't with a driver and two horses, 
i’rogrcis of in the month of November 1805, Mr Roscoe be- 
Mr Ito*- gan the drainage, by cutting out the iiiaiti drains on 
vou's Ira- ofieh aide of tlie road ; throwing out the moss from > 
Incm drains into the middle of the road. In 1 S07, the 

' * sraaller drains, at fifty yards distance from each other, 

n'oro begun, and about one thousand acres laid out 
in tile manner already mentioned. In 1808, part of 
the moss was aulliciently consolidated to be worked 
with horses in pattens ; this yisar, a farm-liOUHC, with 
out-buildings, cottages, itc, w^ere erected ; and marl 
was set upon the land '])rcpaie(l for that purpose. 
About twenty acres were cropped, with turnips and 
potatoes, in 1800; and in tlie year following, up- 
wards of eighty acres, of W'hich twenty were wdieat. 
In 1811, Mr Roscoe had one hundred acres in crop, 
chiefly in wheat ; and in 181:^, marl and street ma- 
nure were applied in the quiiniities specified, alwve. 
The crops were wheat and beaus, which much sur- 
jimaaHd'tnosp of any pixiceding year. In the courNC 
of the present year, (1818,) 1 shall have brought into 
cultivation about one hundred uud sixty acres, wJiich 
will I'o cropfied with wJheat, oats, potatoes, and beans. 

A tn)«:t of thirty acres of clover ajipears to be very 
promising,’' 

I'Voin u further communication, in May 1815, we 
learn that the depreeiution of agricultural pixiduce, 
and the diflicolty of combining a regular course of 
cropping, with the bringing in of aiMilional waste 
improved laud, have induced Mr Rosme to laydowm the whole 
Parts now of the improved part of Chat moos into meadow land, 
whicli he had then nearly effected, and expected to 
ac^ornjdish in the course of the euauitig yeah 80 
long as land of this description jcontimics productive 
in the state of mtiadow or paatm*e, it does not appear 
adviaalfle to attempt any eoume of " cropping what- 
ever ; and to lay it domi for eitlier of these purposes, 
ought perhaps to form the chief inducement to its im- 
provement. 


CHAP.m. 
LIVE STOCK. 


' i:Live Stork. 
, Horn#. 


Jn the obaeiTations whicli we have to ofTer on this 
graml department of Inwbandry. whicli, in some quar- 
tei*8 of tlic island, enjoys a 'decided prefrronco oyin* 
tillage, we shall treat, i. Of Horses ; 12. Of Cattle; 

8. Of Sheep ; 4. Of Swine ; and, 5. Of Miscellaneoua 
Stuck. 

Skct. I, Horsus. 

Tbo form of a horse, Jicculiacly adaptwl to the la- Form 
bouixs of agi'icultui'e, has been well dbacrib($d by u writer 
of great lixpcvionce and acute observation, bi the fol- 
lowing words ; 

I Us lurad should Ite as small as the proportion of 
' the animal will admit ; Iuk riostiils expanded, tunl mnx- 
xle flue ; bis eyes cheerful, and prominent. ; bis oai’s 
small, upright, and placed near together ; liis iu*ck, ri- 
sing out from between bis sboulderss^tb an easy ta- 
pering curve, must join gracefully W the bead : his 
, Hhouldei’S, being well thrown hack, rnnsl also go into 
his neck (at wliat is called the points) unperceived, 
which, perhaps, facilitates the going much more than 
the narrow shoulder ; the arm, or fore^thigh, should be 
ratiscular, and, tapering from tho^Hhpulder, meet wdllr 
aline, straight, sinewy, bony lag ; the. hoof circular, 
and wide at the heel ; his chest deep, and full at tlto 
girth ; his leiu or fillets broad and straight, and body 
nmml; his hips or hooks by no moans wide, but 
quarters long, and tail set on, so as to be nearly in tin*! 
same right line as bis back ; bis thighs strong ami mus- 
cular ; his legs cirnn, and fine honed ; his leg-boii(‘s 
not round, hut wimt is called lathy or flat.” (Culley 
07/ L/t'e jSfoc/ff p, 121.) 

, 1. Brmh^ 

' 1. The hku'h breil in the miilland conn- Blanks, 

ties of England (see Plate IX.), is better suited 
for drays and waggons than the common operations 
of a farm. The present system of fmiiiing requires 
horses of more mettle and activity, better adapted 
for travelling, aiul more capable of onduriiig fatigue, 
than those heavy sbiggiwb animals. This variety is 
understood to have been forn;ed, or at least brought 
to its present state, by means of stallions and mares 
imported from the Low Countries ; though there ap- 
pears to be some diflerence in the accounts that' have 
been preserved, in irgard to tlie places whence tiiey 
were brought, and the persons who intitidticcd them *. 

“ 'I’be breed of grey rats," says Mr Marshall, “ with 
which this island lias of late years been ovcituu, are 
not a greater pest in it than the breed of black fen 
horsee ; at loajst while cattle remain scarca as they are 
at pi*esent, and while the flesh of horses remaitiR to 
be rejected as an article of human food.” (Mai-slmll’s 
Yiwksftm^ Vol. II. p. 164.) The present improved 
sub-variety of this breed is said to have taken its rise 
ui six Zealand mares, sent over from tim. Hague by 


♦ 803 Culley vn Live Stoch^ p. 32. and Mambairs Ecmimy th Midland Countm^y^, ,L p. 306, 
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}|or««t. thf late Lord Clieeterfield, daring his embassy at that 
Court. 

('Icvclantl 2. The Chmlaml haytiy which owe Home of their 
^“y' woHt i^luable propevti<j8 to croHses with the wice-horse, 
have been long celebrated ns one of the best breeds in 
tlio inland ; but' they are sntd to have degenerated of 
late. They are reared to a great extent in Yorkahini, 
the farmein of which county ore remarkable fm* their 
knowledge in every thing that relates to this species 
of live stock. In activity and hardiness, these horses 
have perhaps no superior. Some capital hunlci’s have 
IAmmi produced by j)Uttmg full-bred siallionH t<> ifiores 
of this sort ; hut the chief object latterly haa been to 
hi'eed coach-liorsc*s, mid Hu<'h as have sulEcient strength 
for a two-horse plough. I'hreo of these horses carry 
a toil and n Iwif of coals, travelling sixty miles in 
twenty-four hours, without any other rest Imt two or 
tlirae naits upon the road ; and frequently perform this 
labour four times a-woek. 

.Suffolk 3. A third variety is the Suffolk Ihmch, a very use- 
runtli. animal for rural labour. I'heir merit semiis to con- 
sist move in constitutional hardiness than true shape. 
(Sec Plate Their colour is mostly ycllo wish or 

sorrel, with a ^ite ratcli or blaze on their faces ; the 
head large, ears wide, muijzle coarse, fore-end low, 
ha<ik long, but very straiglit, sides flat, shoulders too 
far forwanl, hind quartei-a iiiiddling, hut rather high 
about the hips, legs round and short in the pasttM'ns, 
deeji-bellied and full in the flank. Here, perimps, lies 
much of die merit of these horses ; for wc know, from 


ild^'nieetittg each other so neftr » to teave only a lionat. 
small grove for the tall to rest on* One most valuJole 
property of thi« breed ^ that they are remarkably true 
pulferB, a restlvohoioelieiflg mely among them. 

See Plate X. 

5. 'I'he fVM home beaio a memhlance, in 
oint of Bum and hardiness, to the best of the narive 
reed of the Highlands of:'S{^land, fmd other hilly Welsh. 

countries in the north ^>:%re{>e« It is too smaU for 
the present two-lmme^^^kiuglis but few horses are 
equal to them for enduring fatigue on the road. ** I 
w'cll retAcroher one,” says Mr Culley, that I rode 
for many yearn, which, to the last, would have gone up- 
on a pavement by choice, in preference to a softer roail.” 

( Olmer^mtious oti Live StocJi, p. 3^^) v 

6. A little horse, of much the softne size witli the 
former, or rather larger, called a Galkncayy from its 

being found chiefly in that province of Scotland, has Gallovrsjs. 
now become very rare; the breed having been 
glected from its unfitness for the present labours of 
^icuUurc. I'he true Gallowayfi iu*e said to resem- 
hle the Spanish horses ; and there is a tradition, that 
pome of tlH» latter, tliat had escniwd from one of the 
vesRels of the Armada, wrecked on the coast of (Jai- 
loway, were allowe»l to intermix with the native race. 

Such of this breed as have been preserved in any de- 
gi'e© of purity are of a light bay or l)r()ivn colour, 
with black legs, and are easily clistiuguished by th(* 

BinallnesH of their head and neck, and the cleanness of 
their hone. 


observation and esiperience, that ail deep-bellied homes 
carry their food long, and, consequently, are enabled 
to stand longer and harder days’ works. However, 
certain it is, that tboset horses <]o perform surprising 
days’ works. It well known, that tho Suflolk and 
Norfolk farmers plough more land in a day than any 
other pe«)plo in the island! ; and these arc the kind of 
horsiw everywhere used in those districts.” (Culley 
oji Live Sto('k, p. 27.) 

4. The Clydeadak horse has been long in high re- 
pute in Scotland and the north of England ; and, for 
the purposes of the farmer, is probably equal to any 
t-'Ivachdrtlc-. other breed in Britain. Of the origin of this race, va- 
rious accounts liave been given, hut none (»f them so 
clear or so well authenticated as to merit any notice. 
They have got this name, not because they are bred 
only in Clyflijsdale or Lanarkshire, — for the same de- 
scription of boi'sps arc reared in the other western 
counties of Scotland, and o’'cr all that tract wliicli lies 
between the (!lydo and the Forth, — ^hut hecaiwe the 
principal markets at which tlujy are sold, Lanark, 
Carnwath, Itiitheiuiff., and Glasgow, are situated in 
that district, wiun* ;iiey are also fncKcrved in a state 
of greater purity ilian in most other parts. They are 
rather larger than the SutVolk Flinches, and the neck 
is somewliat longer ; their colour is black, hrow'ii, or 
grey, and t\ white spot on the face is esteoined a mark 
of l»<‘auiy. 'File breast is hnnul ; shoulder thick, the 
blades iK'arly as high as the clmie, and not so much 
thrown h.sckwards as in roatl horses ; the hoof round, 
usually of ahku k colour, and the heels wide ; the back 
straight and bixiad, hut not too long ; the bucks visible, 
but, not promiuuni, and the space between them and 
the ribs short? the tail heavy, and well haired, the 


7. The still smaller horses of the Highlands and 
Isles of Scotland aie distinguislied from larger breeds 
by the several appellations of Ponies, S/tp.kirs, and in Uighlaml 
Gatilic of Gamms or Gearrom, 'I'hey ore M^arcnl Fonics. 
in great numbers m the Hebrides, or Western Isles, 
where they are found in tho greatest purity. Dif- 
ferent varietipH of tho same race arc spread over all 
the Highland district, and the Northern IhIcjs. 'I'his 
ancient breed is suppOKcd to have been introduced 
into Si'otland fi'om Scandinavia, when the Nonve- 
gtans and Danes fimt obtained a footing in these 
parts. “ It is pi'ccisely the same breed that sul'Hists 
at present in Norway, the Feroe Isles, and Iceland, 
and is totally distinct from every thing of horse kind 
on the continent of Europe, south of tho IhiUic. In 
confirmation of this, there is one peculiar variety of 
the horse in tho Highlands that deserves to be no- 
ticed, It is there called the celdtarhed ho'se* 

Plate X.) Ho is of diflFerent colours, light bay, dun, 
and sometimes r-^atti-coloured ; hut has always a 
blackish list tliat nina along the ridge of the hack, 
from the shoulder to the rump, which has a i-esein- 
hlance to an ecd stretch.ed out. This very singular 
chaiacter subsista also in many of the lioi*ses of Nor- 
way, and is nowhere else known.” (Walker’s 7/. - 
brides, Voi. II. p. 158.) 

The Highland horse is sometimes only nine, and 
seldom twelve hands high, excepting in Kome of the 
southern of the Hebrides, where the wi/e has been 
raised to thirteen or fourteen hands by selection anti 
hotter feeding. The best of this brecnl are hand- 
somely shaped, have small logs, large manes, Httk^ 
neat }u‘ads, and are extremely active and hardy. 

The common colours are gioy, hay, and hlark ; the 
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r.; JQlmclm§'mi 
The ttiuii^ attefitioii t6' txHm the best nMikfS uid 
fe.malee breedveg^y itiiich has been ptoductive of 
the tnest lifdvtaitegMus resuhs in the e$m of cattle 
and sheepy does not pretidl very geoenilly in the 
breeding it thnndkorsM ; on the contrarjy though 
every One exercises degree of judgment in re- 
gard to the stelHoo, there arit tew breeders, com- 
paratively, who hesitate to employ viny ill-formed 
and worthless mares, — and often solely ^cause thev 
are unfit for aOy thing else than brhiging a fciah Ail 
the hestwsrriters on Agriculture reprobate this absurd 
and inipSofitabte practice. ^ In the micHand counties 
of Enmand, the breeding of cetrt^fwrm is attended to 
with the same assiduity as that which has of late years 
Inattention boon bestowed on Cattle and sheep; while tlie hreed- 
t.^tiic Fc- ing et mddk^Jmmt Auwters, txA comh-fmrm isid- 
*l)?cv'i'n!r *"**** entirely neglected ; is left almost wholly to 
chance, even in Ymhshirey — I mean as to females. 
A breeder here would not give five guineas for the 
best brood mare iii the kingdom, unless she could 
draw or carry him occasionally to market ; nor a 
guinea extraordinary for one which could do both. He 
would sooner breed from a rip, which he happens to 
have upon his premises, though not worth a month s 
keep. Hut bow absurd 1 The price of the leap, the 
keep of the more, and the care and keep of her pro- 
geny, from the time they drop to the time of sale, are 
the same, whether they he sold from ten to fifteen, er 
from forty to fifty imunds each.” (Marshall a IScono- 
my of Ytfrkshin) Vol. II. p. 166.) 

Sfailions. In those districts Avhere the breeding of liorses is 
carried on upon a large scale, and upm a regular plan, 
the rearing of stallions forms in some degree a sepa- 
rate branch ; and is confined, as in the case of bulls 
and rams, to a few eminent'breeders. These stallions, 
w'hich are shewn at the different towms in the vicinity, 
•^-sometimes sent to he exhibited at a considerable 
distance, — are let out for the whole season, or sold to 
stallion-men, or kept by tlie breeder bimsclt; for cover- 
ing such mares as majr be offered, at a certain price 
per head ; and tins >TU’ies according to the estimation 
in ivJiich tlie horse is held, and sometimes according 
as the mare has more or less of what is called bM, 
For farm- mares the charge for Covering by a stallion 
of the sante kind is commonly about a guinea, wdth 
Iialf-a-croair to the groom ; and it is a common prac- 
tice in the North, to agree for a lower mte if the mare 
does not pK>% with f(ml ; sometimes nothing more is 
paid in that case than the allowance to the groom. 

Age rtf The age at which the animals should be allowed to 
Ktf>«ding. copulate is not detetmined by uniform practice ; and 
is made to depend, in some measure, on the degree 
of maturity, wbich, in animals of tlie same species, is 
more or less early, according to breed and feeding. 
Yet it would seem, in geneial, to be an improper 
practice, to alldw animals to propagate, while they are 
themaetves in a ra# unformed state, and require all the 
nutriment which their food affords, for raising them to 
the ordinary siae of riie variety to which they belong. 
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ft,4itay, ilierefoto, be seldom adriiahle to employ the 
stallioa till he is about tbitie, pears old, or the 
she is a yem* older. But the greater mmlmr of miares 
kept for breediDg are much oidm than this ; and are, 
fit many cases, not allowed to bring foals till they are 
ht the decline of lifie, or otherwise unable to bear tlieir 
full share in rural labour. 

, In the bidding of Imrses, as in all other kinds of 
Mve stock, it is of importance that, at the season of 
pahurition, there should be a soitshle supply of food Season, 
for the young, ITie time of covering mares ought, 
therefore, to bo partly regulated by a due regard to 
this circumstance, and may be earlier in the South 
than in tlie Norih, where grass, the most desirable food 
both for the dam and foal, does not come so early by 
a month or six W'ceks. In Scotland^ it i» not advan- 
tageous to have mares to drop their toaJs sooner than 
the middle of April ; and as toe pericNl of gestation is 
almut eleven months, they are usually covered in May, 
or early in June. But if mares are intemled to bring 
a foal every year, they should be covered from the 
ninth to the eleventh day after foaling, whatever may 
be the time ; and tlie home should be brought to them 
again nine or eighteen days afterwardufi 

The mares are worked in summer as usual, and 
inoro moderately in the ensuing winter, till near the 
time of foaling ; when, if the season bo somewhat ad- Mare* 
vanced, even though the pasture be not fully sufficient w<>rk«i. 
for their maintenance, they should he turned out to 
some grass field near the homestead, and receive what 
additional supply of food may be necessary under 
sheds adjtilning. It is both inconvenient and danger- 
ous to confine a mare about to foal in a common stable : 
and still more ho, to leave her loose in a close stable 
among other horses ; and confinement is not much less 
objectiouablo after dropping her foal. Such sheds are 
also exceedingly convenient, even after grass has be- 
come abundant, as the woatlier is often cold and ri- 
gorous during tlie month of May. W hen the foal is a 
few weeks old, tlie mare is again put to light work ; 
and it is Bej)arated from the foal altogether, after ha- 
ving nursed it for about six months. 

Breeding mares are evidently unable to emlure the 
fatigue of constant labour, for some months helore and 
after parturition. This has led a few farmers to rear 
foals upon cow milk ; imt the practice ii neither com- 
mon, nor likely ever to become no. The greater num- 
ber of horses, therefore, are brcil in situations where 
a small portion of arable land is attached to farm 
chiefly occupiwl with cattle or sheep ; or where the 
farms are so small, as not to afford full and constant 
employment to the mimber of horses that must never- 
theless he kept for the labour of particular seasons. 

During the first winter, foals are fed on hay, with 
a little corn, but should not he constantly confined to 
the stable ; for even when there is nothing to be got Foals, 
on the fields, it is much in their favour to be allowed 
"exercue out of doors. A considerable proportion of 
succulent food, such as potatoes, carrots, anu Swedish 
turnips (oU-cake has been recommended), should be 
given them through tlie first winter; and bean and 
peas meal has been advantageoiiely stihatituted for 
o«te, whkiby if allowed in a censidewla ^^[iiaatity, are 

X 
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injuriouB to the thriving of the young animal, £pom 
Wy^tlieir heating and aatringent nature, ^eir paature, 
during the following summer, depends upon the cir- 
cumstances of the hirms on which they arc reared. 
In the second winter they are fed in much the same 
manner as in the first, except that straw may be given 
for some months instead of hay; and in the third 
winter, they have a greater allowance of com, as they 
are fiequently worked at the harrows in the ensuing 
spring, when about tlirne years old." ^ Gtneral Re- 
port (fSootkT^, Vol. III. p. 183.) 

SyKtem of The rearing of horses is carried on in some places 
Hearing, in SO systematical a manner as to combine the profit 
arising from the advance in the age of the animals, 
with mat of a moderate degree of kbour, before they 
are fit for the purposes to which they are ultimately 
destined. In the ordinary practice of the midland 
counties, the breeders sell them while yearlings, or, 
perhaps, when foals, namely, at six or eighteen 
months old, but most generally the latter. They 
are mostly bought up by the graxiers of Leices- 
tershire, and the other grazing parts of that dis- 
trict, where they are groim among tl>e grazing stock 
tmtil the autumn following. At two years and a half 
old, they are bought up !>y the arable farmers or 
'dealers of Buckinghamrijire, Berkshire, Wiltshire, 
and other western counties, where they are broken 
into harness, and worked till they are nve, or more 
generally six years old. At this age, the dealers 
buy them up again to be sent to London, wbem 
they are finally purcliased for drays, carts, waggons, 
coaches, the army, or any other purpose for which 
they are found fit. (MarshalVa Ecommy of the Mid- 
ItmA ComlieSt Vul. 1. p. 311.) 

A similar mode of transferring young borses from 
Iiand to hand is common in the west of Scotland. 
The farmeia of Ayrsliire and the counties adjacent, 
who generally crop not more than oiio-fonrth, or, at 
most, one-third of their arable land, and occupy the 
remainder with a dairy stock, purchase young horses 
at the fairs of Lanark and Caniwatb before men- 
tioned, -^work them at the harrows in the following 
spring when below two years old, — put them to the 
plou^ next winter at the age of two years and a 
half, and continue to work them gently till they are 
five years old, when they are sold again at the Ku- 
thexgleu and Glasgow markets, at a great advance 
of price, to dealers and farmers from the south-east- 
ern counties. A considerable number of horses, how- 
ever, are now bred in the Lotbiaus, Berwickshire, 
and lloxbarghshira, the very high prices of late 
having rendered it profitable to breed them, even 
upon good arable land. But many farmers of these 
counties, instead of breeding, still prafer purchasing 
two and a half or three and a half year old colts, at 
the ntarkets in the West Counti^, or at Newcastle 
fair in tl»e month of Ocu>ber. They buy in a cer- 
tain number yearly, and sell an equal number of 
their work-horses, Wore they are so old as to lose 
much of their value, so that tlieir stock is kept up 
without any oilier loss than eudi as arises from ac- 
cidents ; and the greater price received for the borses 
they sell, is often sufiicient to cover any such loss. 

( Gemral Report of Sooitlandyy HL p. 182.) 


Lturk 

Castration is peribmed on the malea commonlyi, Hones. 
o'W they are about a year old i a late writer v^ryW 
strongly dtgappioves of delaying this operaUon so Cssirstion. 
long, and recommenda twUnMug the colts, a practice 
won known to ram^ breeders, any time after they 
are a week old, or as soon after as the testicles 
are come down i and this method, ha says, he has 
followed himself with great succesa. (Parkinson on 
XAve Stof^ Xoi Ih p. 74.) Another writer sug- 
gests, for experiment, tb,e of mares, thinking 

they would work better and have more wind than 

f doings. (Marshall's ForMtre, Vol. IL p. 169.) 

ut he does not appear to have been aware, that this 
is by no means a new experiment $ for Tuseer, who 
wrote in 1562, speaks of geldmg jfiUm ^ a com- 
mon practice at that period. The main bbtecUon to 
this operation is not that brood mares would become 
scarce, as he supposes, but that, by incapacitating 
them from breeding, in case of accidents and in old 
age, the loss on this expensive species of live stock 
would be greatly enhanced. An old or lame mare 
would then be as worthless as an old or lame gelding 
is at present. 

3. Feeding and Working^ 

The age at which horses are put to full work, in Age of 
the labours of a farm, is usually when four or five 
years old, according to the nature of the soil, and 
the numbers of tlie team ; but they are always un- 
derstood to be able to pay for their maintenance 
after they are three years old, by occasional work in 
plougliiug and harrowing. 

It is not so common a practice as it should be, to 
subject young horses of this kind to any regular course 
of training. But they are made familiar with their 
keeper as soon as they are weaned, led about in n 
halter, rubbed down in the stable, and treated with 
gentleness ; and before being put to work, it is usual 
to place them umler the charge of a steady, careful 
servant, who very soon learns them to drag a harrow 
alongside of an older horse, and afterwards to take 
their share of the labour at the plough ; and, by de- 
grees, in all the other work of the farm. 

With regard to the mode of feeding and working 
tliem and their treatment in general, the practice is so 
various, according to the state of agriculture in difier- 
ent districts, and the drcumstances of their owners, 
that all tliat can he done hera is, to mention some 
leading points of management, in which all good fami- 
cra are agreed. 

The selection of horses adapted to particular situ- StliMiion ot 
atlons is evidently a matter of primary consideration. Work- 
It has been already hinted, that the heavy block cart- 
horses, so much valued in London and a few other 
great towns, are but ill adapted to the operations of 
modem husbandry ; and tlie nature of the soil an<l 
suriace, and Uie situation of a ftirm in regard to 
markets, manure, and fuel, require some difiPerence 
in the strength, activity, and hardiness of this in- 
strum^t of lolmur. Accordbgly, in the northern 
counties of Britain, where economy in this depart* 
ment is more attended to ^an in the south, we 
find horses of considerable strength, and a mode- 
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Uofi«i. rftte (^ftre of weivity, enployiod dn firm, cohesive 
soUa 5 end on light, friable soils, ^h as are possess- 
ed of more activity, not apt ftom their weignt to be 
soon fatigued by working on an unequal surrace, and 
able to endure traveling, with a moderate load, lor a 
Gonsidendde distance, without injury. 

Kept in Whatever may be the description of homes em- 

good oondi- ployed, it is always a rule with good managers, never 
to allow them to fall off in condition so much as to 
he incapable of goihg through their work, whhoqt 
frequent applications of the lash. There is nothing 
which more clearly marks the unprosperous condition 
ot‘ a tenant, than ' the leanness or his working cattle, 
Mid their reluctant movements under this severe sti- 
mulus. *Tiiere are particular operations, indeed, surfi 
as turnip sowing, seeding fallows, harvest work, &c. 
which require to be executed with so great dispatch 
in our variable climate, that unusual exertions are 
often indispensable. At these times, it is hardly pos- 
.sible, by the richest food and the most careful treat- 
ment, to prevent the animals from losing flesh, some- 
times even when tlieir spirit and vigour are not per- 
ceptibly impaired. Such labours, however, do not 
continue long, and should always be followed by a 
corresponding period of indulgence. It is particular- 
ly dangerous and unprofitable, to begin the spring la- 
Imut with horses worn down by bad treatment during 
winter. 

Feeding. Much has been said about the great expense of 
feeding bones on corn and hay, and various room 
Jtave been recommended as advantageous substitutes. 
'J’hat these animals can ever be made to perform 
their labour, according to ikt^pretera courses of bus* 
bmdry, on carrots, turnips, potatoes, or other roots 
alone, or as their chi^f food, our own experience and 
observation lead us to consider as very improbable. 
They will work and thrive on such food, but they will 
work as much more, and thrive as much better with 
oats or beans in addition, as fUlly to repay the diffe- 
rence in expense. One of the three meals a-day, 
which farm-horses usually receive, may consist of 
mots ; and a few of them, every twenty-four hours, 
lU'c highly conducive to the health of the animals ; 
hut we have never had occasion to see any horse work 
regularly throughout the year, in the wap they are 
usiudly worked in the best cultivated districts, with- 
out an alloa^ance of at least an English peck of oats, 
or mixed oats and beans, daily, less or more at par- 
ticular periods, but rather more than this quantity for 
at least niae months in the year. 

It has been already observed, that machines are 
ill some places used for cutting hay and straw into 
idiaff, for nniiaing or breaking down corn, and for pre- 
paring roots and other articles by means of steam, 
^e advantages of these practices, both in regisrd to 
the economy of food, and the health of the animals, 
are too evident to require illustration. Hut the cus- 
tom, which has been adopted by a fow Individuals, 
and injudiciously recommended by others, of cut- 
ting down oats with their straw into the state of 
^ 1 ^, without being previously thrashed, is wasteful 
and slovenly in the extreme. The proportion, as to 
quantity or quality, which the oats bear tq the bulk 
of the Btiaw, being various in every season, and al- 


most in every field, the proper allowance of oats m Hones, 
be sorted out only by first separating them from the WyW 
straw, and then mixing riiem with the cut straw or 
chaff, in suitable proportions, before ^ing laid into 
the manger. 

The work periormed is evidently a question of rir- Work pej*. 
c/umstances, which does not admit of any precise so- formed, 
lution. It has been observed in the section on til- 
lage, that a two-horse plough may, on an average, 
work about an English acre a-day throughout ttie 
year ; and, in Mueral, according to the nature of the 
soil, and the labour that has been previously bestow- 
ed on it, a pair of horses, in ploughing, may travel 
daily fropi ten to fifteen miles, overcoming a degree 
of resistance equal to from four to ten hundi^ 
weight. On a well-made road, the same horses wilt 
draw about a ton in a two-wheeled cart for twenty 
or twenty-five miles every day ; and oiae of the better 
sort, in the slow movement of the carrier or wag- 

g oner, commonly draws this weight by himself on the 
est turnpike-roads. In some places horses are in the 
yoke, when the length of the day permits, nine hours, 
and in others ten hours a-day ; but fur three or four 
months in winter, only from five to eight hours. In 
the former season they are allowed to foed and rest 
two hours from mid-day ; and in the latter they have 
a little corn on the field, when working as long as 
there is day- light, but none if they work only five or 
six hours. 

In the section on farm-buildings, we have described 
with some minuteness the construction and interior 
arrangement of modern staldes ; and it is only neces- 
sary to add here, that the stable management of 
horses has been greatly improved of late years. It is 
not long since there were instances, even in the Bor- 
der counties, of horses being tiiraed loose into a sta- 
ble without racks or mangers, and without any other 
litter than the straw intetMlMl foi* their food, which 
they tossed about in all directions. Even those farm- 
ers wlio found it necessary to confine thorn to separate 
xtances^ did not see the advantage of separating 
tljem by partitions, but left them standing, as is too 
geuemlly the case at present with cattle, at liberty to 
inflict, and exposed to endure serious injuries and 
privations. Wnen at last they were confined in stalls, 

It was common to place two in each, by way of saving 
room and the expense of partitions ; and with the 
same view they were made to stand in double rows, 
one row on each gable or side wall, the hind legs of 
each row so near those of the opposite one, as to 
leave little room for carrying away their dung without 
danger, and to afford little security against the at- 
taclu from behind of vicious horses, placed on the 
opposite sides of the stable. That ail these ineonve- 
mences are avoided in the present stables, must be 
evident from the description already given, and the 
engraving there referred to. 

It IS now well understood chat the liberal use of Stable ma- 
the brush and the cutrycomb twice a-day,.-^A^uent nagoment. 
but moderate meids, oonMstiog of a due proportion of 
Buceulent joined to more solid food,--4ibu^8nce of 
fiosb litter, ami great attention to method ami clean- 
liness, are as indispensable in the stable of a fonner, 

(as fiir as is consistent with a just regard to economy), 
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m they have Rlways boen held to be in the treatment 
of horses kept for pleasure. Good dressiug, with all 
weli-informed and attentive meO) is considered to be 
no less necessary to the thriving of the horses than 
good feeding ; according to a common expression, it 
is equal to half their food. We shall conclude this 
Hootion with an extract from a very recent puMicationi 
for the purpose of explaining the minutim of manage* 
ment adopted in the most improved counties of Scot- 
land. 

For about four months in summer, borses arc fed 
on pastures ; or on clover end rve*gi;a8s, an<l tares, cut 
green, and brought homo to the stable or fold-yard ; 

Sioilaiid. latter methc^ being bv fin* the most economical 
and advantageous. For other eight months, they are 
kept on the straw of oats, beans end peas, and on 
clover and rye-grass hay. As soon as the grass fails 
towards the end of autumn, they liave hay for n few 
weeks ; and when the days hcoome so siiort ns to al- 
low uf no more tlian from six to eight hourK* work, 
they are very generally fed with difiTorent kinds of 
straw, according to the circumstances of the farm ; 
in the month of March, they arc again put to hay till 
the grass is remly for being cut. Tliroughout all the 
year they are allowed nor** or less com, when con- 
stantly worked ; and during the time they are on dry 
fodder, paiticularly when on straw, thoy have potu- 
toes, yams, or 8wedi.sh turnips, oii(N> a-day, some- 
times boiled horhy, and, in a few instances, carrots. 
A portion of some of these roots is of great import- 
tance to the health of horses, when succulent herbage 
is first exchanged for hay at the enrl of autumn ; and 
it is no less so towards the latter end of spring, when 
hay has become sapless, apd tlie labour is usually se- 
vere. At these two periods, therefore, it is the prac- 
tice of all careful managers, to give an ample allow- 
aoce of some of these roots, even though they should 
he withhold for a few weeks during the intermediate 
period. 

Tijo quantity of these dififereiit articles of food 
must depend on the size of the horses, and the la- 
bour they perform ; and the value upon the prices of 
difierout seasons, and in every season, on the situa- 
tion of the farm with respect to niaikete, particular- 
ly for hay and roots, wJiicb bring a very difiTerent price 
near large toivus, and at a few miles' distance, it is 
for these reasons, that the yearly expense of a horse's 
maintenance has been estimated at ^most every sum, 
from L.15 to L.<iO, But it is only necessary to at- 
tend to the expense of feeding horses that are capa- 
' blc of performing the labour required of them under 
the most correct and spirited management. Such 
horses are fed with oats, sometimes with beans, three 
times a-day, for about eight months ; and twice a-day 
for the other four, when at grass ; and, at tlm rate of 
eight fee<ls pei* bushel, each horse will eat fifteen 
quarters of oats, or twenty bolls l.inlithgow measure 
in the year. When on ray, he will require about 
one stone of twenty-two pounds moirdvpnis daily, 
and five pounds more if lie does not get roots. One 
English acre of clover and rye-gra$s, and taros, may 
be iieoessaiy for four roontiis’ soiling ; and a quarter 
of an acre of potatoes, yams, or Swedish turnips, 
during the eight months he kt fed with hay or straw. 
The use of tliese roots may admit of a small diminu- 


timi of the quantity of com in the winter months, or 
a part.of it may be, as it almost always is, of an in- 
ferior quality : but in many cases no such deduction , 
is made, and the latter circumOtaoee has been attmid- 
ed to in stating the price of the oats* The expense 
of feeding a horse throughout the yearyinty therefore 
be estimated as follows : 


llortes. 

rmtle. 


Oats, 15 quartern at 25s L.18 15 

Soiling, one acre of clofver and lye-ginss, 

ami tares, 7 10 

Hay part of October and November^— 

March, April, and May, 125 stones 

(1} ton) at lOd it. *..«•..* 5 4 

Straw for other four months, half the price 

of bay, 

Potatoes, yams, or Swedish turnips, ^ 
acre, 


0 Annual t>x. 
pcnsnifont 
Horse in 


0 


food. 


2 12 1 


2 10 0 

L.S6 11 S 


Supposing tlie land of a medium quality, the ex- 
tent required for a horse's maintenanoe may be about 
five acres ; that i», for oats thme acres, soiling one. 
and one more for liay and roots. On rich soils 
four acres will he sufiicient; but on poor soils, ami 
wherever horses are kept at pasture, the produce of 
six acres and a half, or seven aci'es, will he con- 
sumed by one of them, when worked in the manner 
already mentioned. The straw of about two acres 
must Im allowed for fodder and Utter, the last ot 
which 1ms not been cboiged ; because, at a distant^* 
from towns, what is allowed for litter must at auy 
rat© l)e converted into dung, If sixty acres, there- 
fore, should be assumed as the average extent of 
land that may be kept in cultivation by two horses, 
according to tlie best courses of modern husbandly, 
the produce of ten acres of this will be requirecl for 
their maintenance; or a horse consumes the pro- 
duce of one acre out of every six which he cultivates, 
according to a four or six years' course, and some- 
thing more than one acre out of every five which ho 

« annually.” (Getkrtd Report of Sootlmutf 
[. p. 192.) 

According to the same writer, tlie annual expense 
of a pair of horses, consists of the following sums : 

1. Interest of purchase-money, decline in value, and Total tx 


insurance, L.15 12 

2. Value of fooil, 73 2 

3. Harness, shoeing, and farriery, 6 0 


pen&i' ot u 
a pair of 
® Horse,. 


L.94 U 6 


besides the wages ef the man who works them. 
wer«/ RqHiri of ScoUemdy VoL IH. p. 196.) 

Sect. II. Cattle. 


(Ge* 


Tlie purposes for wbidi cattle are kept being more Variety of 
various, and cattle being also for the most part not 
completely domesticated as horses, ihts species 
eludes a much ernater number of breeds and varie- 
ties. The difiterent races have been distinguished 
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CstUe. ^oral)^ by tb« length of their horus, or by tlieu* ha- 
^1S wo hornn at all; aad Bgaia subdivided, and more 
particularly described, iwderthe natues of the counties 
or districts where they are supposeil to have oiigina- 
ted, where they roost abouud, or where they exist iu 
the greatest purity* 

In Britain, as m most other countries, horses are 
useful only for the labour tliey perform,^ though it is 
probable tliat nothing but prejudice prevents them from 
enlarging, at least occasionally, the supply of human 
food ; and to render them fit for labour, they must 
sooner or later in their lives be entirely subjected to 
the care and control of man. Cattle, on the other 
hand, except the few kept for labour and for their milk, 
have not, ull of late, (and oven now only in paitirular 
countries), been the objects of tliat discipline and those 
experiments which seek to restrain habits iu*.quired in 
a state of nature-^to improve forms and proportions, 
perpetuated and sonliewbat varied by climate, surface, 
and hcrbage-*>aad to cultivate and bring to perfection, 
with the greatest possible economy, all ihose valuable 
proporties with which nature has endowed the inferior 
animals for the subsistence and the comfort of tn,an. 
in most pans of the world cattle are still merely the 
creatures of soil and climate ; and it is a striking evi- 
dence of the greater progress of social impruvemeiit 
in Britain, that we possess ract^s of cattle and sheep, 
forme^l in a gi‘eat measure by skill ami uidustiy, which 
excel beyond all compaiisou those of every other coun- 
try* 

DiilVreiu ihtea great product of cattle,— -meat, milk, 

nroiiuct?. and labour, have each of them engaged the attention 
of British Agriculturists ; hut experience has not hi- 
therto justified the expectation that has been entcr-t 
tained of corahiniug all these desirable properties, in 
an emiuent degree in the same race. That form which 
indicates the property of yielding the most milk, dif- 
fers materially from that, wdiich wc know from expe - 
rience to be combined with eaily roatwity and the 
most valuable carcase ; and the breeds which are un- 
deratood to give the gi'eatest weight of meat for the 
food they consume, and to contain the least pnipor- 
tiou of ofi’al, are not those which pusMcss, iu the Jtigh- 
<ist degree, the strength and activity required iu beasts 
of labour. 

As we propose to treat of the produce and munu^ 
facturo of milk in a separate article (See Daikv), we 
Hball them have occasion to notice those braeds of 
which the females are the most valuablo for the dairy ; 
tmly referring at piesent to Plato X, for aii engraving 
of the Ayrshire cow, an excellent race, spread over 
that and the comities adjacent. And as cattle are sel- 
dom or never reared exclusively, or even chiefly, for 
the purpose of labour, which is now in most parts of 
Britain performed entirely by horses, it will be sufli- 
cient, and os much as our limits will permit, just to 
touch on this point ; and to apply our remarks in an 
especial manner, to the races themselves, and tho 
modes of treatment, which are best adapted to the 
production of beef. 

“ Whatem be the breed,” says Mr CuUey, « I pre- 
sume thaw to arrive at excellence, there is one form 
or shape; essential to all, which form 1 shali attempt 
to give in the following description of a bull. 


U L T ]EI R E. m 

The bea^l of the bull should he rather long, and t'anu-. 
muxslefine; his eyes lively and praniineut; his ears 
long and thm ; his horns wdiite ; liis nock rising witli Form of Un' 
a gentle curve from the shoulders, and small and fino 
where it joins the head ; his shoulders mo<leratoly 
broad at the top, joining full to his chine and che^i 
backw(U‘ds, and to the neck-vane forwards ; Ins bosom 
open; breast broad, and preceding well befortf Ins 
legs ; his artns or fora thighs niusctilar, and taperinu: 
to his knee ; his legs straight, clean, ond very fine 
boned ; his chine and chest so full as to leave no hc*!- 
low beliind the shoulders ; the plates strong to ]ceef> 
his belly from sinking hedow the level of his hrcaE^t ; 
his back or loin broad, straight, and fiat; his ribs 
rising one above another,* in such a manner that tbe 
last rib shall be ratlier the highest, leaving only a 
small space to the hips or Itooks, the whole forming 
a round or baiTel-like carcase; Ins hips should be 
wide placad, round or globular, and a little higher 
than the hack ; tlie quarters (from the Iiij) to tbe ruii;])) 
long, and, instead of being septare, ns recol^m)em!^'d by 
Homo, tlioy should taper gradually from the hips Ijue’u- 
ward, and the tuils or pottbones not in tbe least pu;- 
luberant ; rump.s close to tbe tull ; the tall broad, well 
luiired, and set on m bifili a-s to ho in tho Fame hoii- 
xontal line witli his back.” ( CuUcy on Livv Stm A 

p. 88.) 

1. Breeds. 

1. 'Dio Ijfmgdionixd or Lancmhirt: lu’eed of cattle j,,. ,• 
is distinguished from others by tlie length of their iio)r.u.. 
horns, the thickness mid firm texture of their hides, 
the length and closeneus of their hair, the large size of 
their hoofs, and coai'se, leathery, thick necks ; they are 
likewise deeper in their fore^quartors, and lighttu' in 
their hind-quarters than most other breeds, — narronc 
in theii* shape, less iu point of weight than the hh(>ri 
horns, though bettor weighex-s iu proportion to then* 
size ; and thonglx they give considerably less milk, ii 
is said to afford more cream i)i proportion to its qujxn- 
tity. 

They are more vai'icd in theii’ colour than any ol 
the other breeds ; but, whatever tho colour be, they 
have in general a white streak along their bax’k, which 
the bxx^eders Xvvm Jmched, and mostly a wliite spot on 
the insido of ihx* hough. (Id. p. 58.) 

In a gi'neral view, this race, notwithstanding the sin- 
gular efforts that have been made towards its inqirove- 
ment, remains with little alteration ; for, excopiing in 
Leicestershire, none of tho sub-varieties (wliicb differ 
a little in almost every one of those counties where 
the long hoins prevail) have undergone any radical 
change, nor any obvious improvement. The i mpro- j mp, tn u i 
ved breed of Leicestx^rahu e is said to have been form- Lcict i^ter' . 
ed by Mr Webster of Cawley near Coventry in War- 
wickshire, by means of six cows brought from the 
banks of the Trent about 90 years ago, which tvere 
crossed with bulls from Westmoreland and Lancastcr- 
shire. Mr BakfW’cli, of Dislxly in Leicestershire, af- 
terwards got the lead os a breeder, by selecting from 
tho €anley stock ; and tlie stocks of several other 
omxUent breodera have been traced to the same source. 
(Marshalt^ Midlrusd Coufdm^ Vol. I, p. 818.) 

PhtteXI. 
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Cuttle. 2. ’Thts Shori*fiom^Ji sometimes called the Dutch 
hrec^d, i* known by a variety of iiameH taken from the 

Stiort. districts where tlicy form the principal cattle-stt^k, 

JlorneJ.' or u'heTB most attention has been paid to their im- 
jirovement Thus, different families of this race are 
distinguished by the names of the Hohl^nem^ tlie 
TcMm^Uer^ the Ycfthkire, Durham^ ^^ortlumherlandt 
and other breeds. The Teeswater breed, a variety 
of short-horns, established on the hanks of the 'Fees at 
the head of the vale of York, is at present in the 
highest estimation, and is alleged to be the true York- 
shire short-homed breed, liulls and cows from this 
slock, purchased at most extmordiimry prices, are 
spread over all the North of England an<l the bcwdor 
counties of Scotland. The bone, head, and iMJck of 
those cattle are fine ; the hide is very thin ; the clmie 
full ; the loin broad ; and the carcase throughout large 
and well-fasbioncd ; and the iJesh ami fatting quality 
equal, or perhaps superior, to those of any other largo 
breed. The short-horns give a greater quantity of 
milk than any other cattle ; a cow usually yielding 24. 
quarts of milk per day. making 3 firkins of butter du- 
ring the grass season, ' Their colours are much varied ; 
hut they arc generally red and white mixed, or what 
the breeders call JieeJtefJ., J^ee IMute XI. 

The heaviest and largest oxen of the short-lionu'd 
hreod, when properly fed, victual the East Intlia shijH, 
ns they produce the thickest beef, which, by retaining 
its juices, is the best adapted for such long voyages. 
Oui royal navy should also bo victualled from those ; 
hut, by the jobs made by contraciom, and other abuses, 

I am afraid our honest tars arc often fed with beef of 
an inferior quality : however, the coal ships from New- 
castle, Shields, Sunderland, he. are wholly supplied 
with the beef of these voluahlo animals. 

These oxen commonly weigh from 60 to 100 
stone (Ulbs. to the stone), and they have several times 
been fed to 120, 130, and some particular ones to up- 
w’ards of 150 stone, the four quarters only." (Culley 
ml Live Stocky p. 48.) 

Middle- The MiddMom^hYeeih comprehend in like man- 

rtorned. nm- aeveral local varieties, of wdiich the most noted 
are the Devms, the Sussexes^ and the Hvrejbrds ; the 
two last, according to Mr Culley, being varieties of 
tlie first, though of a greater size, the Ilerefords being 
the largest. Those cattle are the most esieemed of 
all our breeds for the drauglit, on account of their ac- 
tivity and hardiness ; they do not milk so well as the 
sbort-Jioms, hut are not deficient in the valuatde pro- 
perty of feeing at an early age, when not employed 
in labour. 

Devons. The Devonshire cattle are of a high red colour 
(if any white spots they reckon the breed Imjture, par- 
ticularly if those spots run into one another), with a 
light-dun ripg round the eye, and the muzzle of the 
same colour ; fine in the bone, clean in the neck, horns 
of a medium length bent upwards, thin faced and fine 
in the chops, wide in the hips, a tolerable barrel, hut 
rather flat on the sides, tail small and set on very high ; 
they are thin skinned, and silky in handling, feed at 
an early age, or arrive at maturiw sooner than most 
other breeds." {CuUey m Live Stock, p. 51.) An- 
other writer observes, that they are a model for all 
persons who breed oxen for the yoke. {Parkinson 
on Live Stock Vol. 1. p. 112.) The weight of the 
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^cows is usually from 90 to 40 stone, and of the oxen Csttl^. 
from 40 to 60. The nortli Devon variety, kparticu- 
lar, from the fineness in the grain of the meat, is held 
hi bigli estimation in Smithfield. {Dieksof^*e Practkal 
Agriculture, Vol* II. p. 120.) 

The Sussex and //myhrdf-shire cattle 'are of a Sumn am 
deep red colour, with fine hair and very thin bides 
neck and head clean ; horns neither long nor ahmt, 
lather turning up at the points ; in general they are 
well made in the hind quarters, wide .across the hips, 
rump and sirloin, but narrow in the chine ; tolerably 
straight along the back; ribs too. flat; thin in the 
thigh ; and Ixme not laige. An ox, six years old, 
when fat, will weigh from 60 to 100 stone, the fore- 
quarters generally the heaviest. The oxen are most- 
ly w'orkfd from three to six years old, sometimes till 
seven, when they ai‘e turned off for feeding. The 
Hereford cattle ai‘e next in size to the Yorkshire 
sltort-honm. Both tliis and the Gloucester variety are 
highly eligihlp ns dairy stock, and the females of the 
Hcrefortls have been found to fatten better at throe 
years old than any other kind of cattle except the 
spayort heifers of Noriolk. (MarshaWs Econwtty of 
G Imtcesfershire.J 

4. The Polled or homl^s breeds. The most nu- 
merous and esteemed variety is the Galloway breed, Gallo vrrjvs. 
so called fitan the province of that name,* in the 
south-west of Scotland, wheto tlrey most abound. 

The true Galloway bullock “ is straight and broad on 
the hack, and neaily level from the head to the rump ; 
broad at the loins, not, however, with hooked-hones, 
or projecting knobs, so that when viewed from above, 
the whole body appears beautifully rounded, like the 
longitudinal section of a roller. He is long in the 
quarters, hut not broad in the twist. He is deep in 
the thest, short in the leg, and moderately fine in the 
bone, cleaii in the chop anil in the neck. His heoil is 
of a moderate snte, with large rough cam and full, hut 
not jiroininent eyes, or heavy eye-hi-ow'S, so that he 
has a cairn, though determined look. His well-pro- 
portioned form is cIoth«l with a loose and mellow 
skin adorned mth long soft glossy hair." ( Galloway 
Repc/rt, p. 236.) Tlie provailing colour is black or 
dark-tirindied, and, though tlrey are occasionally found 
of every colour, the dark colours are uniformly prefer- 
red, from a belief that they are connected with supe- 
rior hardiness of constitution. Ihe Galloways are 
rather under-sized, not very different from the size of 
the Devons, but as much less than the long-homs as the 
long-horns are less than the sirort-homs. On the best 
farms, the average weight of bullocks three years and 
a half old, when the greater part of them are driven 
to the soutli, has lieen stated at aliout forty stones «- 
vmrdvpois. Some of them, fattened in England, have 
been brought to nearly one hundred stones. See 
Plate XIL 

The general properties of this breed are well 
known in almost every part of England, as well as in 
Scotland. Ihey are sometimes sent from their na- 
tive pastures directly to Smithfield, a distance of 400 
miles ; and sold at once to the butcher ; and in spring 
thejr are often shown m Norfolk, immedtatoly after 
tbetr arrival, in as good condition, or even lietter, than 
when they began their journey. With full filing, 
there is perhaps no breed that sooner attains maturity, 
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Cittl*. their fleth ui of the finest ^udit)r» Mr Cutley was 
tnisinformed about the quantity of milk they yield, 
which, though rich, » by no meana abundant. 

“ It is alleged not to be more than seventy or eiglity 
yearn since the Galloways were all horned, and very 
imtch the same, in external appearance and character, 
with the breed of blank-cattle which prevailed over 
the a^est of Scotland at that period, and wliich still 
abound in perfection, the laj^est aissoil ones in Argyll- 
sJiire, and the smaller in the Isle of Skye. The Gal- 
loway cattle, at the time alluded to, were coiqilcd 
with some hornless bulls, of a sort which do not seem 
now to be accurately known, but which were then 
hrouglit from Cumberland ; the eftects of wliich cross- 
ing were thought to be the general loss of boiiis in 
tlie former, and the enlargement of their size : The 
continuance of a hornless sort being kept up by se- 
lecting only such for breeding, or perhaps by other 
moans, as by the practice of eradicating with the knife 
the horns in their very young state.’* ((.^ivontry un 
lAve p. 28.) 

The Galloway cattle, besides occupying almost i‘X- 
dusivoly the stewartry of Kirknidbriglit and the shire 
of Wigton, tlie two divisions of Galloway, arc now 
spread over the adjoining county of Dunifrii's ; and 
arc to be found, in smaller niiiiibei's, in most of the 
other districts of IScotland. The cuttle of Angus or 
Foifiu'shire, on the oast coast, many of which me also 
wthout horns, resemble the Galloways in their colom-, 
rize, and general properties. 

flolK. The Suffbl/t l)un«i according to Mr Culley, ure 
nothing more than a variety of the (»nlloway breed. 
Ho supposes them to have originated in the inter- 
course that has long suhsisU'd between the Scotch 
drovers of Galloway cattle, and the Sufloik mnl Nor- 
folk graziers who feed them Tlie Suffolks are al- 
most all light duns, thus difiering from the Galloways, 
and are considered a very useful kind of little cattle, 
particularly for tlie dairy *. 

{.'glands, The cattle of the Highhuids of Scotland are di- 
vided into a number of local varieties, some of which 
differ materially from others, probuldy owing to a 
cliftercnce in the climate and the quality of lhi‘ her- 
bage, rather thau to their being sprung from races 
origiimlly distinct, or to any great change eficctcd 
either by (iclection or by crossing with other breeds. 
It is only of late that much attiMitiou lias been jmid to 
their improvement, in any part of this extensive 
try; and in the northern and central Highlands tlie 
cattle are yet, for the most part, in us rude a state, 
and under management as defective, as they were 
some centuries ago. 

These cattle have almost exclusive possession of 
all that lUvistou of Scotland, including tliu I lohridcs, 
marked off by a line fnira tlie Frith of Clyde on the 
west to the Mun-ay hMtb on the uoi-tfa, and bending 
towards the east till it approaches in some places very 
near to the German ocean. Along the eastern coast, 
nordi of the Frith of Forth, the Highland cattle are 
intermixed with various local breeds, of which they 
have probably been the basis. There are more or 
less marked, distinctions among the cattle of the dif- 


ferent Highland counties ; and, in common language, c^stde. 
we speak of the InvemeBS-shire, the Banffshire, 
cattle as if they were so many separate breeds ; but ft 
is only necessary in this place to notice the two more 
general varieties, now clearly distinguishable by their 
form, size, and general properties. 

The most valuable of these are the cattle of the 
Western Highlands and Isles, commonly called the 
Arffj/lishire or the breed of the Isle of Skye, 
one of the islands attached to the county of Invemess. 

The cattle of tlie Hebrides ore called Ki/ItieSf a name 
which is often applied in t)ie south to ali the, varieties 
of the Highland cAttle, not as a late writer (Dick- 
son s Practicui Affmtdturc^ Vol. II. p. 1124.) has 
imagined, from the district in Ayrshire called Kyle, 
where very few of them are kept, but from their cross- 
ing, in their progress to t!u> south, the k^lpes or fer- 
ries in the Muinland and Western Islands, where these 
cattle are found in the greatest |)erfectioii. ( GcHcmf 
liej>ort of ScoilmuU Vol. III. p. 2G,) 

A hull of the Kyloe. breed should ho of a middle 
size, capable of being fattened to lifty stone avoirdu- 
pois. His colour should lie black, or dark brown, or 
reddisli brown, without any while or yellow spots. 

His hea<i thoiild he rather small, his muzzle hue. 
his horns equable, not very thick, of a clear green and 
waxy tinge ; his general apjiearance should cumhhio a- 
gility, vivacity, and strength ; and Ills hair should hc> 
glossy, thick, and vigorous, indicating a sound consti- 
tution and perfect health. See Plate XII. 

For a hull of this description, Mr Macneil of Colon- 
say lately refused 200 guineas ; and for one of an in- 
feiior bort he actually received L. 170 Sterling. Mr 
Macdonald of Stafla bought one, nine years old, at 
I (to guiiieaH. (livport on the Ilehrakti^ p. 42i).) 

The lean tveight of tlie heal stock, from three to 
four years old, ivheu they are commonly cold to the 
south, is from twenty-six to thirty stones the four 
quHi’tcrs ; liui when hrmight to good pastures, they 
can he easily raised to fifty stones und upwavils. 

There is jicrnaps no other hrianl whose weight de- 
pevids so much on feeding ; nor any that fattens and 
grows so much at the same time. Tin y are exceed- 
ingly linrdv, easily maintained, speedily lattcned cm 
pastures wlicre large aiumals could scarcely subsist ; 
the beef is fine in the grain, and well marbled or in- 
terini.xcd with fat ; and their milk is rich, but small in 
quantity. 

'Hie other variety of Highliind cattle is the Nor- 
hmdSi or Nortli Highlnuders, including the stocks of 
lire couniics of lloss, Cromarty, Sutherland, Caith- 
ness, and parts adjacent. Their hides are generally 
coarse ; backs high and narrow ; ribs flat ; bones 
large ; and logs long and feeble for the rveight of the 
clrest; and they are considered very .slow feeilers. 

But though this description be but too applicable to 
the cattle of the greater part of that remote district, 
considerable improvement has hecu effected in many 
parts of it, by crossing witli the Skye or Argyll breeds, 
wiririn the last twenty years. 

The catdo of the northeni isles of Orkney and Orkney 
Zetland, are of a most diminutive size ; an ox weigh- **»d Zit- 

^ kanrL 


* Culley on Dm Siock, p. 66. and Parkiuton oh Live Stocky Vol. I. p. 118, 
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Catiii'. ingr aliout sJatty pounds u quutttir aad^a cow forty- 
fi\T, pounds* Thoy at« of all colours^ and tbcir 
filmjwjs are generally bad ; yet they give a quantity of 
pxc*ol!ent milk ; fatten rapidly when put. on good paa- 
turns ; and, in their otrn district, are considered strong, 
hardy, and excellent wOrlcers, when well trained to the 
yoke, nnd so plentifully fed as to enable them to sup* 
iwrt labour. 

5. It has been already observed, tliut all along the 
lowlands of the eastern const of Scotlaml, to the 
nonh of the Frith of horth, there are vimelies of 
cattle which, whatever may have been their origin. 
(lifTer ns much from tlie cattle of the western and 
northen) Highlands, as most of those that have been 

I'lfi Ojiiv. described as separate breeds. Of the Fifeshire cattle, 
Mr Culley observes, ** You would at first imagine 
them a distint't breed, fi'oro their upright white home, 
being exceedingly light lyered and thin thighed ; but 
J am pretty clear it is only from their being more 
nearly allied to llie kyloea, nnd consequently less of 
the c(Mirse kind of short horns in them.*’ (Culley Ou 
Lire Stocks p. 00.) Notwithstanding this opinion, 
th«i cattle of the uorth-enstern counties of Scotland 
require, for every useful purjiose, to be mentioned 
separately from the Highland breeds ; and as all of 
them have a general resemblance, it will only be ne- 
cessar)', in this place, to notice the Fife cattle in par- 
tic?ilar. 

There are various traditions about th(* origin of this 
variety. It is said to have been much improved by 
English cows sent by Henry Vll, to his daughter, the 
co?isort of .fames IV^,, who usually resided at the palai'o 
of Falkland in that county ; and as there is some re- 
*«"mblance between the cattle of Fife and Cambvidge- 
shire, they are suppoecd to have been brought original- 
ly from the latter county. Others ascribe the origin 
of the present breed to hulls and cows sent by 
James AT. {James I, of England), in payment of the 
money which his obliging neighbours in Fife are said 
to have advanced for his equipment, when he went to 
take possession of the English throne, f Hi^port of 
Nairn a?id Moroy^ j). 305.) 

The prevailing colour of the Fife cattle is black, 
though sometimes spotted or Rtreaked with white, 
and some of them are altogether gr«^y. Tlie horns are 
small, white, generally pretty erect, or at least turned 
up at the points, bending luthcr forward, and not wide 
spread like tho Liuicashire long-honied breed. The 
bone is small in proporiim* to the carcase, the limbs 
clean but short, and the skin soft. They are wide be- 
tween tlie hook-bones ; the ribs narrow, wide set, an<l 
having a great curvature. T'hey fattetf quickly, and 
fill up well at all tl.e choice points ; are hanly, fleet, 
ami travel well, and are exi'ellont frr labour, both at 
plough and cart. A good cow of this breed gives 
from eighteen to twenty-four quarts of milk por day, 
yielding from Aeven to nine pounds of butter, and from 
ten to twelve pOiinds of cheese per week, (twenty-four 
ounces to the pound), for some months after cidving. 
(I^ifi liiportf p, 251 and 263.) 

Aiiw.ic*'!!. The cattle et' AbiU'deenshms the lat^gest of which 
are said to have been produeed by ci’oming with 
Fife bulls, have been kmg highly esteemed in the 
Nouthern markets. It is observed, that every suc- 
ceeding generation of them has increaied in size, for 
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tlfo laiii thirty yean ; mid that tlfo natlfn hraed baa Csui 
llmdded its weight sines the introdnethm ofVea^^ 

turnips. fAhrdeemkire p. 468)i) The co- 

lour is commonly black, Imt there are of m red 
end brindled colour, lliey m tbiniNW m the but- 
tock, in proportion to their wdgbt; end dee^ in 
the lielly, in proponton to cimlniforence, than 
the AVest Highlanders, and they yield a much lai^er 
quantity of milk. Many Of them are brought to the 
south if Scotland, and kept during winter 'in the 
straw yards, for which the^ suit better than smaller 
cattle, as they are not so impatiefnt of confinaiUent. 

The ordinary weight of mkldle^slaed oxen, at from 
three to five yearn ohl, is from fbvty to My scones ; 
but after being worked for some time, and thoroughiy 
fattened, they have been known to readi double this 
weight. 

7. Of the We&A cattle “ there teem to be two dis- Welsh, 
tinct kinds. T’bo latgo sort are of a luown colour, 

wdth some white on the rump and shoulders, deno- 
ting a ci'oss from the lung horns, though in shape 
not the least resembling diom. Ibey are long in 
the legs, stand high according to their weight, are 
thin m the thigh, and rather narrow in the chine; 
their horns are white and turned upwards; they are 
light in fiesb, and noart to the Devons, well formed 
for the yoke ; bare very good hoofs, and walk light 
and nimble. The other sort are much more valu- 
able ; colour black, with very little white ; of a good 
useful fonn, short in the leg, with round bodies ; 
the hide is rather thin, with short hair; they have a 
likely look and a gowl eye ; and the bones, though 
not very small, are neither large nor clumsy ; and lim 
cows are considered good milkers.” (Parkinson o/r 
Zhr Stockf \'ol. I. p. 135.) 

8. The Aiffcrtm/ cattle are to bo met widi only Aldurm 
about the seats of « few great landholders, where 

they are kept chitdly for tho sake of their milk, 
which is vcr\' rich, though small in quantity* Thi^ 
race is considered by very competent .jtHlges as too 
delicate and tender, to be profited to any extent 
in Britain, at least in its nmthem parts. Ineir co- 
lour is mostly yellow or ligbt red, with white or 
mottled fnc.cR ; they have abort crumpled horns, arc 
small in size, nnd very ill stiaped ; yet they are fine 
Imned in general ; and their beef, though high co* 
loured, is very well flavoured. I have seen, says 
Mr Culley, some very useful cattle bred from a 
cross between on Alderney row and e short-homed 
buH. 

9. Tim last variety of cattle we aball mention is the WiUi 
ioild breed, which is found only in the parka of a few breed, 
g^eat proprietor, who preserve the animals as a cu- 
riosity. Those kept at Chillhigfaam CasUe in Nor> 
thtimberiand, a seat belonging to tfae F^wl of Tanker- 
ville, have been very accurately deamibod in the jVbr- 
thwnberimid and In MrCtdleyVbook on Ut>e 
Btpckj so often quoted in thia artufla* 

“ Their colour is invaokildy of a creaiby white; Colour, 
muzzle black ; the whole the iuaida ef dm dir, and 
about oue-third of thq outdde, from tho;i^ dowiH 
ward, red ; horns white, ^ with blaok dps, wy jte, 
aiid bent upwards ; some of the tmlla have a^thia up* 
rigU mane, about an inch and a half, or two Inclies 
long* The weigllt of the oxen is from di^y-five to W«ght. 
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fbrty-fim ttoiie» and the coers iimn twenty«five to 
thirty^fii^e atone the four quartera (fourteen pound 
to the atone). The beef ia finely inaroled, and of ex- 
cellent flarour* 

“ From the nature of their paature^ and the fre- 
quent agitation they are put into by the curioaity of 
atiangera, it ia acaieeto oe expected they ahould got 
very fat; yet the eix-yeara-old oxen are generally 


very good beef, fiom whence it may be fairly auppcH 
aed that, in proper aituationa, they would feed welt. 

At the fint appearance of any person they aet 
off in full gallop, and, at the distance of about two 
hundred yards, make a wheel round and come boldly 
up again, tossing their heads in a menacing manner ; 
on a sudden they make a full atop, at the distance of 
forty or fifty yards, looking wildly at the object of 
their surprise, but, upon the least motion being 
ade, they all again turn round, and fly off with 
ual speed, but not to the aame distance, formmg a 
aliorter circle, and again returning with a bolder and 
more threatening aspect than before; they approach 
much nearer, probably within thirty yai'ds, when they 
again make another stand, and aron fly off:* tliis 
they do aereral times, shortening tneir distance, and 
advancing nearer and nearer, till they come within 
such a aWrt distance, that moat pebple think it pru- 
dent to leave them, not choosing to provoke toem 
farther. 


were banned, and, comiug to its rescue, obliged him Cattle, 
to retire ; for the dams will allow no {lerson to touch 
tlielr calves, without attacking tliem with impetuous 
feroci^. 

when a calf ia intended to be castrate<l, the 
park^eeper marks the place where it is Jiid, and 
when the herd are at a distance, takes an assistant 
until him on horseback ; they tie a handkerchief round 
the calfa mouth tp prevent its bellowing, and then 
perform the operation in the usual way, with as much 
expedition as possible. When any one happens ir> 
be wounded, er is grown weak and feeble through 
age or sickness^ the rest of the herd set upon it and 
gpre it to death.*’ (Culley on Live p. 73.) 

2. Breeding and Rearing, 

The pedigrees of the test cattle have been pi'esor- Great at- 
ved with no less care, in several paits of England, tention to 
than those of race-horses ; and in the selection ofl>f**ding. 
breeders, the properties of the family from which they 
have descended, are matters of scarcely less impor- 
tance than the form of the young animals themselves. 

In rearing calves, the Uood and the colour seem to be 
more attended to by breeders in general, than the form. 
(hfarsbaU's Torkehirey Vol. 11. p. 203.) The extraoi- 
uinary prices paid Atr the best bred bulls and cows, 
show that this attention has not been without its re- 
ward. 


Ancieat The mode of killing them was perhaps the only 

hunting, modem remains of the grandeur of ancient hunting. 
On notice being given that a wild bull would be kill- 
ed on a certain day, the inhabitants of the neighbour- 
liood came mounted and armed with^ ^ns, Uc* some- 
times to the amount of an hundred norse, and four 
or five hundred foot, who stood upon walls or got 
into trees, while the horsemen rode off the bull from 
tlie rest of the herd, until he stood at bay, when a 
marksman dismounted and shot. At some of these 
huntings, twenty or thirty shots have been fired be- 
fore he was subdued. On such occasions, the bleed- 
ing victim grew desperately furious, fiom the smart- 
ing of his wounds, and the shouts of sava^ joy that 
wore; echomg from every side. But, from toe number 
of acci<lpnts that happened, this dangerous mode has 
been little practised of late years, the park-keeper 
alone generally shooting them with a rifled gun at 
mie shot. 

I «Wt*s. When the co|VS calve, they 1^ their calves for 
a week or ten days in some sequestered situation, 
and go and suckle them two or three times a-day. 
If any person come near the calves, they clap their 
heads dose to the ground, and lie like an nwre in 
form, to hide themselves. This is a proof of their 
native wildness, and is corroborated by the following 
circumstance that happened to the writer of this nar- 
rative (Mr Bailey of Chilliogbatn), who found a bid- 
den calf, two daw old, very lepu and very weak. On 
stroking its head it got up, pawed two or three tiroes 
like an old bull, bellowed very loud, stepped back a 
few steps, and Ixdted at bis l«»gs with all its force ; it 
then began to paw again, bellowi^, stepp^ back, 
and bolted as before ; but knowing its intention, and 
stepping aside, it missed him, fdl, and was so very 
weak, that it could not rise, tlioi^h it made several 
efforts ;-i— but it had done enough ‘‘t— the whole herd 
VOL. I. PART I. 


The liest bulls are either let out ibr the season, or Bulls, 
cows are brought to them at a certain rate per head. 

The practice of ktdng bulls is said to have originated 
with Mr Bakewell (Marshall’s Midland Ctmdics^ 

Vol. I. p. 334), who, so far hack as 1792, let a bull 
for onenundred and fifty-two guineas, to be used on- 
ly fimr months (Parkinsott on Lire Stocky Vol. II. 
p. 409) ; and five guineas per cow were about that time 
commonly paid to him and other eminent breeders. 

The age at which hulls should begin to be employ- of 
ed, and the number of seasons they should be allowed hrectUng. 
to sei-ve, as well as the age at which the females should 
begin to breed, are points regarding which practice 
is !>y no means uniform. In tlie Midland counties, 
the bulls are pretty commonly allowed to leap while 
yearlings, and if good stock -getters ore kept on as long 
as they will do business, perhaps till they arc ten or 
twelve years old. In other places they are omployiut 
only three seasons, for the first time at two years old. 

The females in many instances bring their first calf at 
die age of two years, but more commonly, perliaps, 
not till they are a vear older; and in some of the 
Highland districts, wnere, owing to a want of proper 
nourishment in their infiiucy, they are later in reach- 
ing their full growth, the females do not often bccoino 
mothers till they are about four years (dd. 

The period of gestation with cows has been found, period of 
upon an average of a great number of experiments, gestation, 
to be about forty weeks; and they seldom bring more 
than one calf at a liirtb. WJien tliey produce twins, 
one of them a male and the other a female, the latter, 
which is <^ed a free rmriin^ is commonly considered Free Mar- 
io be incapable of procreation. Yet there seem 
have been well-authenticated instances to the contrary. 
IJFemim'eMogastine^ Vd. VII. p. 462, and Vol. VIII. 
p. 466.) 

Though calves are dropped at all ^osotu of the Caive$. 
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Caulp. yoar, tl»o ftprin^ ifi the most common period ; 

in those dwtricta where the fatting of calces 
is nil object of impoi'tance, it is probably the most 
advantag(M)Us time ; us tho calves, having nil the grass 
season before them, Iwcorna siiffirlcnlly strong fi»r en- 
during the ciiango to a Jess agreeable food in tJie en- 
.suing winter. A mif vewly weaned seldom tljrive.s 
Aveli during that perioth unless it is parnper(*d with 
better food than usually f&lh to#the share of young 
animals. 

s»u klitjg. In (falloway, and the Highlands of Scotland, the 
almost invariable practict* is to allow tbe calves to 
suck the cows, and this commonly as fong as the cows 
give any milk : most of them, indeed, will not gtve 
down their milk iiidess the calf is put to one side of 
the udder, while tlie milk-maid draws the teats on the 
other side ; and if the maid gives the least interrup- 
tion to her rival, the cow punishes the fraud by a Idow 
with her leg, often <iverturning both tbe oflemler 
and the milking-pail. [General lieport of Scotituitl^ 
>'ol. HI. p. 47.) Where there is not an indosimi 
ft»r confining the calves, wbcn they are put to grass, a 
inuz/le is made for the nose, with iron pikes fastened 
oh it, which prick tive cou' when the eelf attempts to 
»«(*k at forbidden timen, imd olniges her to keep it 
oflf, till the muzzle lx; removed at the stated perio<l3 
of milking. Hut this is too troublesome where many 
of them are rea>ed, which tifo therefore kept apart 
from the cows till tbe hours of milking. 

This natural nujthod of rearing calves is common, 
at least for a short time, in other parts of Hritaiii* 
Bull calves', and sometimeR higli bred heifora. are suf- 
ft»rc‘d to remain at the teat, until they he si* nine, or 
perhaps twelve months old ; lotting them run either 
tvitli their dams, or more frequently, especially when 
the dairy is an object, with less vahiuhio cows or 
heifora, bought in for the purpose ; and when the in- 
tention is fulhlled, sold or fatiod ; each cow being 
generally allowed one male calf or ttVo females; 

“ The l)cst method of the dairymen is this ; — Tbe 
calves suck u tveek or u fortnight, uceordirti] to their 
iG'jiiing ,v//*ew<7//t (a good rule) ; new milk in tho pail, a few^ 
iiilvcs, mea's: — next, new milk and skim milk mixed, a few 

meals more : then, skim milk alone : or porridge, 
made with milk, water, gix)und oat^^, Ike. and some- 
times oil-cake, — ontil eheese-mnkiiig commence ; af- 
ter which, whey porridge, or sweet whey, in the 
held ; Inung careful to house them in the night, until 
w'arm weather l»e conCrmc^k” (Marshalls Midland 
CorntfieHy Vol. 1. p. 338.) 

This method of sucklmg is not, however, free from 
objection, and, in the ordinary ]>racticfe of rearing 
calves, it ie held to he a preferable plan to begin at 
• i ll from a once to learn thi^rc. to drink from a pail. The calf 
that is fed from tho teat must d« pend upon the* milk 
of its dam, however scanty or irregular it may lie ; 
whereas, when fed from a disli, tho quantity can he 
reguluied according to its ago: and various substi- 
tutes may he resorted to, l)y which a part of the milk 
is saved for other puqtoaes, or a {.p-cuter nuuiher of 
calves reared upon tho same qiianlitt', (Gmera.1 Rc^ 
])ort of Serttlahdy Vol. III. p. 61 .) ^ at it would seem 

to be q, good practice to allow eab’os to suck for a 
few days at first, if there was no inconvenience to he 


ajtprehended both to themselves and their dams, htm Catik*. 
the separation aftcrwwds. 

When fed from the pall, the average anowance to Quantity <,t 
a calf is about two Bngli^h wine gtdlons of milk daily, ^Jdk allo«, 
for twelve or thirteetj weeks ; at firat frewb milk as it ‘ 
k firawn from the cow, and afterwards hkim-milk. 

But after it is three or four weeks old, a great variety 
of substitutes for milk arc used iii different places, ot 
which lirilseed, oil-cnkc, meal, and tunnps, -are the 
mo.st common. 'The practice, however, varies so 
rwurb, no particular substitute being in pmeral use, 
nor the quaiuity, luu* tho time of giving it, accurate- 
ly determined, that there is no need to add any thing 
to what has been uiready stated on this head in tbe 
principal article. (J’art 111. Sect. 3.) For tho feed- 
ing and treatment of fattening calves, see Dairy, in 
this Supplement. 

U is a nde, applicable to all kinds of live stock, tocaiiration. 
perform <‘a»tration, where that is to ho done, while 
the animals arc yet very young, and just so strong as 
to endure this severe operation without any great dan- 
ger of its proving fatal. I’hc males, accordingl}% are 
cut commonly when about a montli old, and the fe- 
males nt the age of from one to three months ; hut 
in GaPowny, where more heifers are than ])er- 

haps in all the island besides, this is seldom done till 
they ara about a yeiu’ <d(l. 

i'lie/ treatment of young cattle, from the liine they Youjig 
are scparateil from tlieir dams, or able to suhsiRt oii C'atilv, 
the common food of the other stock, must entirely 
depend upon the circumstimces of the farm on whicli 
they are reared. Ip su»nim*r, their pasture is often 
coarse, hut ahumlaiit ; aitd in winter, all g<»od breed * 
ers give them an allowance of succuhmt ftmd along 
with their thy fodder. 'I'ho following description is 
not less nppricahh! to the best practice in the rearing 
of all cuttle bre.d on amble land, than to the diort 
hona, : 

‘‘ The fir&t winter they have hay and turnijis ; the 
following fiimuuer coarse pasture ; the siH.*ond winter 
straw in the fold-yank and a lew turnipf' once a-duy, 
in an adjoining fi<dd, just sutficient to prevent the 
straw from binding them too much ; the next summer 
tolerable good pasture ; and iho third winter us many 
turnips us they can cat, and in every respect treated 
as fatting catile.*’ ((.'ulley ru/ Live Storh, ]>. 47,) 'I'fu* 
only diflcrence is, that, n herr? straw is it> great abun- 
dance, the cattla^fpiniUimes do nq/: eat thoir turnips 
on die fieldi», hut in the fold-yard. In tijose Hitua- 
tioiiK where turnips cannot extensively cultivated, 
or w’here catth? are sold for grazing, instead (»f being 
fattened, a smaller allowuur<» (d* turnips the third w’iii- 
ter is made to sufiice. 

3. Workipg, 

Aa dm arguments for and against the use of cattle 
in farm-labour have been already detailed in the 
cipal article, (Part JIJ. Sect. 1.), we shall not now at- 
tempt any minute (‘alculations, on a question of too 
general a nature to ho rlocidcd by any number of re- 
ferences which our limits could allow, Almost tho 
only change since that article W'as written, in tho 
Slate of the argument, is, that four, or even thrcM* 
oxen, are now alleged to be cajmhlo of performing the 
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worl{ of horses, insload of eix or ei^ht, the num- 
formerly thoiijjht necessary. ' But it is a rnatp- 
rial circmnstancc in favour of those who cfmtend 
for the sufierior advantages of Jiorses, that, notwith- 
Htandiiig this more powerful reason for the use of 
oxeuj horsfi!^ have prevailed more and more; — that 
teams of tho former ire' now rare with rent-paying 
farmers, wherever tlie most ft])proved eoursea of 
hushandry prevail ; — and that, in some of our best 
cultivated counties, not a single ox-team is to be 
found. 

It may well bo presumed from these simple foots, 
which cninifft be disputed by tbe warniest advocates 
for oxen, that tlielr general employment, rerorniiiend- 
ed, indeed, cliielly by lueii of little or no experience, 
must be inconwistent with the present state of agricul- 
ture in Britain. The arguments drawn fi*orn the hus- 
batnlry of tfip (jretiks and Itomaiis, and the modem 
])i‘actir(' of different parts of the world, will have very 
little more weight wdtlj tbe enlightened farmers of Bri- 
tain, in regard to tbe working oi’ oxen, than they would 
J^a^'e, if brouglit forward to prove the superiority of ina- 
imal and animal labour, in thrashing and other opera- 
tions, over tbe (miployment of mnebinery. In addition 
to the arguments dettiiled in the article referred to, 
the readcj- may consult, upon this much agiuited ques- 
tion, Koin(‘ observations annexed to the last edition of 
Karnes’s (k^tlman Ftmmr. 


4*s Fatimtj, 

>,.rcr.iii Cattle are fatted on grass in summer, commonly on 
iii.liof pastures, but i)i a few* instances on lierbage cut and 
o v| used consumed on feeding-houses or fold-yards ; and in tvin- 
ter, by far the greater number nr« fatted on turnips, 
' ‘ along with hay or straw. Oil-cake, carrots, potatoes, 

and (tth(*r articloH of food, airo used occasionally, and 
in particular tlistricta ; oil-cake chiefly for feeding the 
larger animals ; hut few comparatively are fatted on 
any i»f these witliout tiro addition of turnips, of one 
01 * other of the varieties formerly mentioned, (See 
Sect, A considerable number of cattle are also 
fatted on the offals of distilleries, W’hcn working from 
( Orn ; — a source of sufiply, the frequent mteitiiption of 
\vliich, oi’ lute years, has been much felt in tnoso si- 
tuations where the soil docs not {K*rmit the extensive 
cultivation of turnips, 

(voi> in It U seldom or never the ])ractico of tho best mana- 
loiises or jypiM to fatten cattle wdth roots or other winter food on 
yards, tliiving that season ; but to confine them to 

bouses or fold-yards, where they are well Uttered, re- 
gularly fed, not liable to be ilisturbcd, and sheltered 
from the inclemency of the weather, and wliere the ma- 
nure they makt! is an object of very considerable im- 
portance, and of much greater value tlian if it were 
drimped at random over a whole field, 
of fttU ’!«<' W ‘’***^^ depends upon 

the manner itt wdiich they have been reared ; upon 
the properties of tho breed in reg*ard to a propensity 
to fatten earlier or later in life ; and on the circum- 
stances of their being employed in breeding, in la- 
bour, for the dairy, or reared wdely foi* the butcher. 
In the latter case, the most improved breeds are fit 
for tlie shambles when about three years old, and 
very few of ony large breed are kept more than a 


year longer. As to cows and working oxen, the age 
of fatting must necessarily he more iiwlofinite ; in most 
instances the latfcw avo put up to feed after working 
three years, or in the seventl* or eighili year of their 
age. 

In genera), it may be said, that the small breeds of 
cattle are fattened on pastures, though sometimeK 
finished off cn a few weeks’ turnips ; ami that large 
cattle, at least in the north, are chiefly fatted in staJls 
or foJd yards, by means of turiiijis, and the other ar- 
ticles before tnentiooei]. 

Htall-feeding is the most common, and, uhen judi- Stall fi-oiU 
ciously conducted, prolmbly the most eligible inuthotl, 
in regardto tbe cattle tbemsclves, tbe economy of food, 
and the expense of farm-huildings. The BWiall sbed 
and fold- yard, called a hamnidi are used only for tbe 
larger breeds ; but they do not seem well calculated 
for an extensive system of fatting by those who do not 
breed, but purchase stock every year from different 
parts. (See Chap. 1. Sect. IT.) 

Cattle, it is well known, have long been the staple 
produce of Scotland ; and since the union of South aufi Tonii . 
North Britain, immense numbers have been iimied 
every year to the feeding pastures and markets of Eng- 
land. But besides this transportation, so beneficial 
to both parts of the island, cattle often cliango tlieir 
pastures and their owners before leaving Scothiiid, ac- 
cording to arrangements which, tliough not conducted 
with all the uniformity of system, are found to bo l ory 
mlvantageous to the individuals concerned, and ulti- 
mately to the public at large. 

Higliland cattle often pass through tlirce 
different riands, or more, before they cotno to the 
butcher. They are improved at evi^ry statro, by n 
greater quantity and better quality of food, instoiul 
of being suddenly transjiorted froin poor to riclt 
feeding ; and, while each successive owner ttj)plioM 
bis produce to the l>est advantage, and rocoiv(<s u 
suitable return according to its value, from the ad- 
vance of price, tin* consumer at last purchases hh ln‘of 
cheaper, and of a better quality, tlNin if tbe cattle 
bad been sent to tlie shambles from any of tlie inter- 
iiiediute stages. 

** Tbe West Iligblaud cattle make this progress of- 
toner titan the larger cattle of the north-eastern coun- 
ties. Many of them arc iirotigbt to Dumbmlonshiic 
and other places, at the age (»f two years and two years 
and a half, wintered on coai'se pastui'es, with n small 
allowRnce of bog hay or straw, and moved to lower 
grounds next summer. They are then driven foriher 
south, whew they get turnips in straw-yards througii 
the following winter, and in Ajml ore in high coiulitiou 
for early gifws, ujxwi which tliey make themselves fat 
in tbe month of June. 

Tlie larger varieties of the north-eastern counties 
do not leave the breeder at «o early an age. They aiv 
seldom brought to market till they arc tm^ee, or thnu? 
yeai*8 and a half <dd* and then frequently in good con- 
dition for being fattened, either on grass or turnips. 

A great many m the Aberdeeiishii'o cattle are bougdit 
for the straw -yards of the southern counties, .get a few 
tomtps through winter and spring, ami are eitlwr 
driven to England in April, or fattened at home 
in the course of tlie ensuing summer. The Fife 
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( ante catth, like the ether breeds of the Lowleath, nre p»- 
fl riemlly «oW to tho et three^veere old, having 

j»ot « Jiboral ftltewancpof turnips diuin^ the Receding 
ivinier. Mport <y SeotAwt/, Voh III. 

p. 84.) 

i)Mi(JcrAtn. Notvfitbstandmg' the high degree of perfection to 
ivliich soitie hreedsof tJattlehftFO been brought in Eng- 
land, and tbii great attention that ia pud by the moat 
eminent binedera to every part of tboir raa»ageinont» 
several interesting points are not by any means dearly 
asceitaiiied. Mucri certainly remains to be known re* 
gjirding the nutriment afforded by diflbrent kinds^ of 
herbage and routs, — ^the quantity of food consumed by 
dificrent breeds, in proportion as well to tbeir w^^ht 
at the time, as to the ratio of tbeir iooreaM,—.aiid the 
propriety of employing large or smdl animals in any 
given circumstances. Even with regard to the degree 
of improvement made by fatting catde generally, frem 
the consumption of a given weight of roots or heih^e, 
no great accuracy is commonly attempted $ machines 
for weighing the cattle themselves and their food, from 
time to time, not being yet in general use in any part 
of Britain. 

Skct. III. SittsfiP, 

VM^ietiesof This species, being still more than cattle exposed 
siii'op, nu. to all the influences of soil and oHmato, displays a 
grgjiter variety in form, size, and geneml pro- 
perties. In different counties, though the breed be 
<trigiAally tho same, a very poix)eptihle difference is 
found in all diese respects ; and there are unffe- 
quell tly comdderable variations among tho flonfi^ of the 
same district, even those of contiguous lanns. Yet 
in other situations, where rich food is abundantly sup- 
died at all times of the year, sheep have been more 
lighly improve<l than any other animats; and the breeds 
most esteemed for tlie arable land of Britain are in a 
great measure the creatures of the industry and saga- 
city of man. Hardly any two animals are more unlike 
than the small dttn-laced sheep, supposed to be the 
most ancient of the land in Britain, and the Leicester 
or Dislilcy male, whose every point must be exactly 
formed, according to an establishod model of symmetry 
and usefulness. 

The varknis breeds of sheep, and tlie modes of ma- 
nagemen^lmost as numerous as these varieties, would 
require a much larger space for their description, tlian 
if. is possible to allot to it in u aection of this aitide. 
But this brandi baa already treated at some 
lenirth in the body of the Work (See AoniccLtunx 
Index, and the article Bffl&isp, Vol. XlX.), and 
we shall therefore confine ourselves at present to 
the more prominent and interesting p^ of the sub- 
ject. ' ' 

According to one writer (Culley o« Zm jSfoek, 
p. 102), there are fourteen different breeds of sheep iu 
Great Britain, all of them sufficiently distinguis^bed W 
their bohis, or by being hornless, by tho cdouT of tbefr 
iteees and legs, and by the length and quality of their 
wool. To these a kter writer adds two varieties more 
(Dickson’s PracJki^ Vol, 11. p. 1135); 

but a third work, still more recent (Parkinson mi Live 
Stock, 'S’ol* I. p. 249), enuraerutes no tower that thirty- 
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seven breeds, re eflofa of which are anigned eite or £hcsp. 
more charactertetic peculiarities. This mat diversity W y W 
renders it necessaiw to decline a narticunr description 
of each : perhaps the most eligible mode of classifica- 
tion would be, to consider s^mretely those mces which afodv of 
are best adapted to inclosed arable hmd ; those which ^ssiacn. 
occupy green bills, downs, and d^r tmels of moderate *>on. 
elevauou; and, finally, such as inhabit the higher 
hyis and mountains. On the first description of land, 
every sort of practicable improvement may be effect# 
ed, though there the carcase has hitherto been the 
chief object; on the second, the carcase is smaller but 
die wo^ generally finer,—- and H is probably with 
such sheep that the greatest improvements ought to be 
attempted on the ; and, cm the last divirion, the 
breeds are necessarily small and hardy, and, in regard 
to form and general properties, still idmost in a state 
of nature. The improvement of rineep miwt mainly 
depend on the circumstances of every district, 
gora to the food and shelter it afiterds them"; and it 
is only where these indispensable requisites are 
abundantly provided by nature, er by human Indus- v ^ 
try, that the most skilful management can be si^- > 
cessfti!. '^Tbe sheep of the rugged, heathy mmmtifms 
of the Highlands wf Scotlatad, must ever rethih the . 
form, the size, CUid tlie habits Which die uncontrol- 
lable influence of their shuation has impressed on 
them. 

But mode of classification is more applicable to 
the gjimrel management adopted on the several sorts 
of l#tt1, than to the present breeds tbemselves, which 
arCf found intermixed in every dismWijb; and oft^, 4^ ; 
on the same firid. We shall djmfote in tldif M m'' 
the two former sections, desri^ the dMbguMliing 
characteristics of the princ^lUll breedsHa concisely as 
possible. 

There is, however, in the case of sheep, os of all tlie 
other kinds of live stock, a certain form,— « sort of 
standard established by experience and observation of 
the best individuate,— to vreich it is wished that all the 
breeds of this species should approach.*' Mr Culley, 
to whom we hare so olfon referred, as being by far the 
most skilfol of our writers on lire stock, thus describes 
the best form of a ram ; 

** His head should be fine and amall, hte nostrils wide Form of the 
and expanded^ hte eyes prominent, and ratljer bold or^ric. 
daring, ears thin, his collar full from hte breast and 
shoulders, but tapering gradually all the way to where 
tlie neck and head join, which should be very fine and 
raceful, being perfectly free from any coarse leather 
auging down ; the shoulders broad and full, which 
must at the some time join so easy to the collar for- 
ward, and chine backward, as to leave not the least hol- 
low in either place ; the mutton upon hte ann, or fore- 
thigh, must come quite to the knee ; bis legs upright, 
with a eleon fine bone> being equally clear from super- 
fluous skin and coarse hairy wool from the knee and 
hot^h downwards ; the breast brood and well forward, 
which will keep his fore-legs at a proper wideness ; 
hte girth or chest full and deep, and, instead of o hol- 
low behind the shoulders, that part by some ddled the 
fore-fiank, should be quite full ; the back and loins 
broad, flat, and straight, from which the ribs must 
rise with a fine circular areh ; hte belly straight, the 
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ouarfm long am) fuil^ iHth tlie tnuiton quHe 4om to 
m Ijougfi, which should neither etand; in nor out ; 
hie tiviet widot and fully whichy with the broad 
breaaty will keep liie four kga open and upright; the 
whole body ooremd wkh jt thin pelt, and wat with 
6ney bright, loft wool, , 

** The ue^ any breid of aheep eoniea up to the 
above <ieeciiption, the iioiawr they approacli towards 
excellence of form/' (CuHay on Lim p. lOS.) 

1. BiMs* 

Bleeds. The sheep suited to arable land* in addition to 
such properties as are common in some degree to all 
the diifereiit breeds, must evidently be distinguish- 
ed for their quietness and dodlity*—- habits whicli* 
though gradually acquired and ess^Usbed by means 
of careful treatment, are more obvious, and may be 
more certainly depended on, in some breeds than in 
others. These pniperties are not only valuable for 
the sake of the fences by which the sheep are con- 
fined, but as a proof of the aptitude of the animals 
to acquire flesh, in proportion to the food they con- 
sume. 

The long-woolled largO breeds, (the varieties usual- 
ly preferred on good grass-lands,) difter much in form 
and siise, and in their fatting quality, as well as in the 
weight of their fleeces. The principal are, the Lin- 
cohif the Tces-water^ and the Bishleyy or New Lei- 
cester, 

In some instances, with the Lincolns in particular, 
wool seems to be an object paramount even to the 
carcase ; with tlie breeders of the Leicesters, on the 
other hand, the carcase has always engoged the great- 
est attention : but neither form nor fleece, sepaiately, 
is a legitimate ground of preference ; the most valua.- 
ble sheej> being that which returns, for the food it con- 
sumes, the greatest marketable value of produce, 
.tacolns. The LineolnMre. breed have no horns, the face is 
white, and the carcase long and thin ; the ewes weigh- 
ing from H to 201b., and the three-year-old wetliers 
from 20 to 30 Ih. per quarter. They have thick, 
rougli, white legs, hones large, pelts thick, and wool 
long, — ^from ten to eighteen inches, — weighing from 
8 to l llh. per fleece, and covering a slow-fading, 

, . coarse-grained car<^ of mutton. 

This kind of sheep cannot be made fat at an early 
age except mmn the ricliest land, such as Romney- 
luanih, and the ricli marshes of Lincolnshire ; yet the 
prodigious weight of tvool which is shorn from them 
every year, is an inducement to the occupiers of the 
marsh lands to give great prices to the breeders for 
their hogs or yearlings ; and thou^ the buyers must 
keep them two years more, before they get them 6t 
for market, they have three dips of wool in the mean- 
tima, which of itself pays them well in Uiose rich 
morslies. Not only tne midland counties, but als<i 
Yorkshire, Durham, and Northumberland, can send 
their long-wooUed sheep to raarimt at two years old, 
fatter in genend tlian Lincolnshire can at three. Yet 
this breed, and its sub-varieties, are spread through 
many of the English counties. 

ees. water. The JTees-ioail^ breed differ from the Linednsbire 
in theh’ wool not being so long and heavy ; in stand- 
ing upon higher, though finer boned legs, supporting 


a thicker, firmer, heavier carcase, much wider nptm 
tiieir bsvks and sides ; ftod in affording a fatter arnl 
finer-grained carcase of mutton: the two-year-old 
wethers weighing from 25 to 35 lb, per quarter. Some 
paiticular ones, at four years old, have been fed to 
55 lb. tad unwards. 

There is Kttie doubt that the Tees-water sheep were 
originally bred from the same stock as the Lincoln- 
shire, buk by attending to sine rather tlian to wool, 
and constantly pursuing that object, they have become 
a diflferent variety of the seine miginal bi'eed. (Cu)ley 
Ofi Live Stoekf ^ 122.) 

** The present fashionable breed is coneide4-ab)y 
smaller than the original species ; but they are htill 
considerably larger and friller of bone riian the Mid- 
land breed, lliey bear an analogy to the short-hom- 
ed breed of cattle, as tliose of toe Midland counties 
do to the loDji^-homed. They are not so compact, nor 
so complete m their form, as the Leicestershire sheep ; 
nevertheless, the excellency of their flesh and fatting 
quality is not doubted, and tbeir wool still remains oV 
a superior staple. Tor the banks of the Tees, or i^ny 
other rich fat-land country, they may be singularly 
excellent/' (Marshairs Yorhshire, Vol. II. p. 221.) 
Hams of this kind have been employed of late, in 
Northumberland and Berwickshire, in crossing ewes 
of the Leicester breed ; hut with what success tliere 
has not yet been time to determine. 

I’he Dishley, or New Leicester breed, is distin- 
guished from otlier long-woolled breeds by their clean 
heads, straight, broad, flat backs, round banel-llke 
bodies, vow fine small hones, thin pnlts, and inclina- 
tion to TalSe fat at an early ago. This last prc»perty 
is n)o^t probably owing to the before-specified quali- 
ties, ana which, from long experience and oWrva- 
tjon, there is reason to believe, extends tlirough every 
species of domestic animals. Thu Uishley breed is 
not only |>eculiai* for its mutton being fat, hut also for 
the fineness of the grain, and superior flavour, above 
all other lai'ge long-woolled sheep, so as to fetch near- 
ly as good a price, in many markets, as the mutton of 
the small Highland and i^ort-woolled breeds. The 
weight of ewes, three or four years old, is from 18 
to ^ 111. a quarter, and of wethers, two years old, 
from 20 to 30 lb. 'i1ie wool, on an average, i!» from 0 
to 8 lb. a fleece. (Cullcy on Live SioeJIt, p* IQjS.) Sec 
l^lato XUl. 

A fourth hornless variety of long-ivof>lle<l sheep, is 
the JJvvonskire Nofs, having white faces and legs, 
thick oecks^ narrow backs, and back-bone high ; the 
sides good, legs short, and the bones large ; weight 
much the same as the Leicesters, wool heavier, but 
courser. In the same county, there is a small breed 
of long-woolled sheep, known by the name of the 
Emtwr sheep, from the place^ where they are chief- 
ly bred. They are bomedf with white faces end 
legs, and peculiarly delicide in bone, neck, and head ; 
but the fom of the carcase is not good, being nar- 
row and flat sided. The weight of the quarters, and 
of the fleece, about two-thirds that of the fmmer va- 
riejv. 

'The shorter woolled vaiieties, and such as, from 
their sisce and form, seem well suited to hilly and in- 
ferior pastures, are also numerous. Generally speakf^ 
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(Ifoy arc too itsiIcji'^ Tor indosed amMc land, on 
r(u. one Imnd, and not KiitHcicntly hardy for licatliy 
iriountainous (Jistrirtw, on the other* To thia class be- 
long’ the breeds of X^oj'A’Cf, Ht^hrd^ Smnex^ Norfolk^ 
nnd ('htvwt 

.s. 'I’lio J)oritvtii.h'ire sheep are mostly honttod, white- 
Aieetl, stand upon high small white legs, and are long 
;jinl tliiii in the carcase. The wethers, three years and 
u half old, weigh from lb to yo !!>. a quarter* The 
wool is fine and short, from .S to 4 lb. a fleece. The 
:i)imon is fine grained and tvell flavonned. 

Tills breed has the jicruliar property of producing 
Ifinihs at almost any period of the year, even so early 
us 8(.*pteinher und October. They are particularly va- 
lued for Hupplying London and other markets wdth 
house-landi, wdiich is brought to market by Christmas, 
or sooner if wanted, atid, ni'ter tlmt, a constant and Te- 
gular supply is kept up all the winter. 

I't According to Mr Cullcy, the Wiltshire sheep ai-e 
a variety of this breed, which, by attention t.o size, 
]};>\’e got consiilcrahly more weight, viz. from 20 to 
“?!S ll). a quarter. These, in geuei'al, have no wool 
upon their bellies, which gives them a vci-y uncouth 
Hjtpeiirance. 

'I'he variations of thia breed are spread througli 
many of the soutbei n countu‘8, as well as many in the 
\Vest, viz. (iloucestcrshiro, Worcestershire, llereford- 
'^liirc, ike, ; though some of them are very different 
{jour the Dorsetshire, yet they* are, I apprehend, only 
viirifUioiis of this lm*ed, by crossing with differenl 
Hips ; fuid which variatimiB continue nortliward, until 
ibcy nn; lost amongst thoiieof the Idncolnfilnre brood.” 
iC'ullcy on Live Stocky p. 131.) 

n Mviuids. 'I'lie UcrethnUhire breed ia known by the want of 
horns, and tlicir having white legs and faces, the wool 
growing close to their eyes. The carcase is tolerably 
well foruiod, w'eighiog from 10 to 18 Ih. a quarter, 
Hiid hforing very fine short wool, from 1 j to 2^ lb. a 
iloeco : the mutton is excellent, 

UiiUint' '^he store tw* keeping sheep are put intu cots at 
night, winter and sammer, and in winter foddered in 
racks lyith peas-etfraw, barley-straw, ika, and in very 
bad weather with hay. These cots are low buildings, 
quite covered over, and made to contain from on© to 
five hundred sheen, according to the size of the farm 
or flock kept. The true Herefordshire breed are fre- 
quent iychllcd liycland aheap, from the land- former- 
ly being tlmught capable of producing no better grain 
than rye, but winch now yields levery kind of grain. 
See Plate Xlli. . 

sou!i> The S{»jU:h Down sheep arc without hpms; they 
i:)oivns. bjive grey faces and leps. fine Imncs, long small necks ; 
m e huv before, high on the shgoilder, and light in the 
fore-quarter i the sides are g«dd, and the loin tolera- 
bly broad, bockdione too liigli, the thigh full, and 
twist goo<l. The fleece is very short and fine, weigh- 
ing from 1^’ to $ Ib. The average weight of two-year- 
old wethers is about 18 lb. per quarter, the mutton 
fin© in the and of an excellent flavour, 'rheso 
sheep have i)eeii brought to a high suite of improve- 
ment by Mr Elman S' Olynd, and other intelligent 
bleeders. They prevail in Sussex, on very dry chalky 
down^, producing short fino herbage. See Plato 
\I1L 




from IJ to 2 lb. per fleece, 

This rai^ have a vmticioua appetite, ond a restless 
and unquiet distmsition, which makes it difficult to 
keep them in any otlier than the largest sheep-walks 
or commons. I'hey prevail most in N^nfolk and Suf- 
folk, and seem to have been retained solely for the 
purpose of folding, as it does not appear they have 
any other good property to recommend them, be- 
ttides being good travellers, for which they seem well 
adapted, from their very long legs and light lean car- 
cases. 

The Cheviot breed ore without homs, tlie heml Ckcviots. 
bare and clean, with jaws of a tfood length, faces 
and legs white. (See Plate X.) llte body is long, 
hut the fore-quarters generally want depth in tlie 
breast, and breadth both there and on the chines; 
though, in these respects, great improvement luw 
been made of late. They have fine, clean, smalts 
lioned legs, ^v'oll covered wuth wool to the hough. 

The u'eiglit t/f their carcase, when flit, is from 12 to 
18 lb. per quarter ; their fleece, which is of a me- 
iliura length and fineness, w^eighs about 3 lb. on an 
average. 

I'liough these are the general characters of the fuire 
Cheviot iweed, many havfe-gi-ey or dun spots on tl»eir 
faces anil legs, especially olt tnc honlei*8 of their nn- 
tive (fittUict, where they haVo intemixed with their 
hlack-faeed neighbours. On the lower hills, at the 
extremity of the ('ffeviot range, they have been fre- 
quently crossed wilb the LciceKters, of which several 
flocks, originally Cheviot, have now a good deal both 
of the form and fleece. 

The IjKifk kind of tbi'Se sheep are certainly a very 
good mountain stock, whore the pasture is mostly 
gi'cen sward, r>r contains a large portion of that kind 
of herbage, which Is tho case of all the hills arouml 
Cheviot, where those sheep are bred. Largo flocks 
of them have been sent to thC Highlands of 8cot- 
Inud, where they have succeeded so well ns to en- 
courage the establishment of new colouios yet they 
are by no means so hanly as the heath or black** ‘ ^ ' 
faced kind, which they have in many instances 
planted. 

Of those races of sheep that range m^er the moun- 
tainous districts of Ih ilain, the most numerous, and 
tho one probably best adapted to such situations, is tho 
hmth breed, distinguished by its largo spiral horns, 
black faces and legs, fierce wild-looking eyes, and flrecd. 
short firm carcases, covered wdth long open coame 
shagged wool. Their weiglit is from 10 to 16 lb. a 
quaiter, and they cany frw 8 to 4 lb. of wool each. 

They are seldom fed until they ore tliree, four, or five 
years old, when tfiey fatten well, and give excellent 
mutton, and highly flavoured gravy. Different varie- 
ties of those sheep are to be found in all the ivestern 
counties of i^ndand and Scotland, from Yorkshire 
northwards, and they want nothing but a finer fleece 
to render them tho most valuable upland ebeep in 
Britain. See Plate XIL 
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Sheep. Xbe Herdwich shoop lira peculiar to rocky 
mountainous district, at ilje Jjcad of.-. the Dudden 

ilcr{iwioks.and Esk rivers, in the comity of CutubariarKl. They 
ai'e wiilioQt lioriisr, have Rpeckled facm and. lege, 
wool ebol't, weighing from 2 to Ih. per aheep, 
which, though coarser than that of any of the other 
ahort-woolled breeds, yet much finer than the 
wool of the heatli alieep* The niountaina upon 
which the Hcrdwicks m-e bred, and also the stock 
itnelf, have, time immemorial, been farmed out to 
herds, aud from this clrcumstanco their name is de- 
rived. 

Dim. faced. Tlio Dun-fixed breed, said to have hoeu imported 
into Scotland from Denmark or Norway at a very 
early period, still exists in most of the counties to the 
north of ihc Frith of Forth, though only in very small 
flocks. Of this ancient race there are now several 
varieties, producctl by peculiarities of situation, anil 
ditlurent modes of management, and by occasional in- 
termixture with other breeds. We may, therefore, 
distinguish the sheep . of the mainlimd of Scotland 
from those of the Hebrides, and of the northeni 
Islands of Orkney ami 2ietland. 

iitbridos. ^ Hebridean sheep is the smallest animal of 
its kind. It is of a thin lank sha^ie, and has usually 
straight short horns. The face and legs are white, 
the tail very short, and the wool of various colours, 
soniKtimes of a bluish grey, brown or deep russet, 
and soniplitncs nil these colours meet iit the fleece 
one aiiiuiul. Where the pasture and roiuiagement are 
favourable, the wool is very fine, resembliug in soft* 
ness tbat of Shetland ; but, in other parts of the same 
Lslaixls, the wool is stunted and coni>e, the animal 
sk^kly and puny, and frequently conies four, or even 
six horns. 

** The average weight of this poor breed, even 
when fut, is only 5 or lb. per quarU^r, or nearly a- 
houl 20 lb. per sbeep. It is often much less, only a- 
mouuting to 15 or lO lb. ; and the price of the aui- 
inars carcase, skin aiul nil, is from 10s. to 148. We 
have seen fut wedders sold in the Long iblond at 7s. 
n-head, and ewes at 5s. or Os. The quantity of 
wool whlcli the fleece yields is equally contemptible 
with the weight of the carcase. It rarely exceeds 
one pound weight, and is often short of even half 
that quantity. Tlie quality of the wool is difiereut 
on dilVcrent parts of the body; and inattention to 
separating the fine from the coarse renders the cloth 
made in the llebrides very uiu}ual and preoarious 
ill its texture. The average value of a fleece i>f 
this aboriginal Hebridean breed is from 8d. to Is. 
Sterling. I'rom this account, it is plain Unit the 
breed in quei»tion has every chance of being speedily 
CLxtiipated.^' (Macdonald’s. Mepori of t/ie Hub’t'ideSj 
p. 447.) 

/ctbnd. in the Zetland Isles, it would appear that there 
are two varieties ; one of wliich is conaidered to be 
the native ince, aud cai'ries very fine wool ; but tiio 
number of these is much diminished, and in some 
places the^ have been entirely supplanted by foreign 
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breeds. The other variety carries conr-se wuul uhori*, . 
anti soft fine wool below. *♦ They havu ihrcc dir'. 
ferent successions of wool yearly, two of \rlur !i w 
semhle long hair more than wool, and are lernxfd iiy 
the common people ^o/vund a^uddiu W hon the wovl 
begins to loosen in tlte roots, which generally hn|> 

.pens about the month of February, the hairH or 
spring up ; and when the woed is carefully plucked 
otf, the tough hairs continue fast, until the new 
grows up about a quiwter of an inch in length, then 
they gradually wear oflf ; and when the new tieece has 
a(!quired about two months' growth, the rongli hairN 
termed forSy spring up, and la»ep root, until the pio- 
per season for pulling it arrives, when it U plurketi 
off along with tlie wool, and separated from it, ni 
dreasiiig the fleece, by an operation called fomtty. 

The iicutlda remains iqmn tlie skin of the atiinia], as it 
it were a thick coat, a fence against the indtmmncy <n 
the seasons, wliich provident nature has furnished t'< 0 ' 
supplying the want of the fleece. 

** The wool is of various colours. The silver sjn y 
is thought to be the finest ; but tbo black, the white, 
the mmrat or brown, is very little inferior; thoogl) 
the pure white is certainly ibe most viilnahle for nil 
the finer purposes in which combing \vo<d can I n 
used ♦.’* 

Ill the northern part of Kincardineshire, us we i! us I fii i a 
in most other of the northern counties, ther<* is still 
a remnant of tliis nneieut nice, distinguished by tlx' 
yellow colour of the lace and legs, and by the dishe- 
velled texture of the tleens wliich consists in part o;' 
coarse, and in part of remarkably fine wool. '1 hv'>\ 
average weight in that county is from 7 to U 11*. 
a quarter, and the mutton im remarkuhly deliiate 
and highly flavoured. ( hificordi/uMe liqioit, ji. 

385.) , 

'Hie last variety w’o Hhall mention is the Spanish in M- nm- 
Maim brcoil, bearing the finest wool of the nheefi 
species. The inalea usually have horns of a niiildh' 
size, hut the females are frequently without honis 
the faces and legs ore white, tlie let's rather lone, 
hut the bones fine. Tho aveiage weight per quar- 
ter of a tolerably fat ram is about 17 ll>., and tliat 
of ewes about 11 lb. The shafte of thin ran- jm 
tar from being perfect, according to the iilcsis <1 
I-higli.-'h breeders, with whom fiyimaaetiy oLpropor 
lio:i constitutOH a prineijnd criterion of efpclienct’ 

'riie or pendulous skin beneath the 

throat, which is usually accoinjianied with a wirik» 
ing or hollow in the neck, presents a most olVrusivf 
appearance, though it esteemed jn Spain, 

as denoting both u tendency to fine >vool and a heavy 
fleece. Yet the Spanish sboep are level on tlu‘ iau k 
anil hehimi the shoulders ; and Lord Somerville has 
proved, that there is no reason to conclude, that defor- 
mity in simpe is in any degree necessary to the pro- 
duction of fine wool. 

The fleece of the Merino sheep w'eighs upon an i-'iettc. 
avcnige, from .S to 5 lb. In colour it is unlike tlnii 
of any English breed. There is on the surface of 


* Sir John Sinclair on the Diffetent Breeds rf JShcvpt Appendix, No. 4. (Account of tho ShetlatvA , 
Sheep by Thomas JohuHtoii, p. 79.) 
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sw»p. the ben S|Mid4> becM, * i^eik. brown tinge, np- AeronM nwe, 

Wy^preacl^'ttoMt'.'iito s bbdcj niliGb fa ■•' p-' j 

'duet ni^eraMi t» ^dbw group rtaiw fiw -rf iu fuilMd'fa ceiled ^«id-ir 

iuid''ifae''':«faifaWt.ta(iro«^^^^^ and the 4a^^pllire»^tbnt,^^l i^ ef .tto twiwel. »dh i ^^ 

- widM defail'' Mowt wwin^an dbet mpp hiu.ef the ^te^.tegndwr, and wet 'mu < m wj ^ |g {wfiwe- » 

.Mtth which denotfai %h Mwr, Kt faw nght^Hatcitce rla^ JfaidiHittro end nnlMMildMim^ U fa pro- 
roitdi cmpriidf'' ■' The 'finui* the .de^ . fa, •!#• -iwid ...hiidilKsPet nMap.ehjNefad 
fa iiifaUcnveuwiial,M«wuro. oC 4^ ,«ntiii):#iid .fa^ ?i|fa PfalP^ epb^ 

dteiedM fine, wiUbe toe w«eL Hcroei*dli«i(i|.|i»fiwd il^J^iheiiMifai,^ W^roinen^ ; for if i nMi 
« nnr be found fo en cjm iMe%!fopbgh cm fonplii, out ii.m mm tfan* <or got bjr the eene 

thfaoentm but rw^r. Kethfag beweror fam. tended ififo, j^;,iieviw to be ..{ivt fogether, howerer ««a* 
to muder the hicrino eheep inero «M||#;to..tbe # eto^ thM ehoUM bp 

En g iii h ,^ then die large tuft of wool wfaph ctwipa h^, leMWie; |«ttlfa than otb^ cOcid not be long 
. i^bwf lifacf n ywpiafoiforM (teace. owiimed fofa|K4et{fafoio^ 

wftbt^^fa prod»eiiid on dw hiii<najj|i Mgihijth.ac' be a^ fiMdte|;n 9 id!rod bpametfan, j^rB^cWcU 
camji, liideea net aort udth anp of had the diiwit.bf. lanwdng tMapT^iee in aome da- 

wa. ihjfroe »r, griffta, /’iuoa .^wr W jpi ^ t)i;iBiAJBff^ jfodhpfa^ng^d^ » 

CMMC, tu yfajbw Mtb and neaaegu^^ npm^«p|a, .fatcMad hia weep te a dc- 

nortedlratt p>i«fo 'diff yhlaA |>a, fpttfomiig phwiftl 

IravdliiJg 

«ertalidV il^y^ oneof the ihoat 

on irf ew^eijS jtfje ‘‘Sromtbe 

kingdem to m tyugn there m or ^nreser- 

Item twivrt, wWi iri^ eeni^ W fiiteo lio lofiger Bed better ntakg 

terM ia Estr^madinn, aaq wane >|^hiciei la tlum your bwa, Mi By all ^ans breed igm theiOp 
the abuth ; and during the aumtaer moathap'lgi^ji^ whet% boieeti> neat idie^p fcc. name 

oa the aorlheia mouataine of Cmkt Miiliijiood through 'efei^iifMei of domeade ani- 

ianaa y hat ira ahatl liave occanoa to eee^ Wbt^ eoh« ydii tutt accouat a^mnt to breed or cross 

eluding ^ii aectionp that this change of plane is ^ tui ftoio ym otm I Ibr tfagt would be acting 

means noceasary to iy Bnehess oi Uietr wo<d y in iii coat^btion to comaiy' sinuie, eacperience, and 
at**leBatp the quality of the wqoV has b^n tlnat MM^bddiiihed ruleg ^ UfUtt best onfy ran legst 
') served,, ay even iipprqye^ without i^y iadhpectijmff beet,'* or, ydeh ia a partlctilar chae r^ a more general 

' ty of management. • ^ \ ^ ^ (Cuiley on Znre 

Merida were Brat bioii|^t into Ei^Iand In It^, (ft.) 

' bbt did hoi exdto macli ihterojrt bemre Hla Wajei* *Xhia reasoning is oppOsed by othem, who however 
tya safes, whidh^ bigan in laOlu The detirable rather deny the premises, than dispute the conclusion, 
object of spreeding widely over the country, and It has been ibontWed,' that there mvw <* did exist an 
subjecting tlumi to ty Oa^ymim^ta of llm moat ehii- animal without some defect in constitution, in form, or 
' neutpio&nyml hieey^ ia aome other esaeiitialqualily:’’ that tliis defect, how- 

by the insiitution Of the KirIttO Society, m 18t 1, ever small it may be at first, will increase in eveky sue* 
udiijbh now compiibenda aome of ibe gnsatest laind- deeding generadon, and nt huit predominate to such a 
tiblden, and the lUost. emliient bteedsta in tbe king- degree, ns to render the breed of little Taltie.”-^ Mr 
dote* Se0 ™teXJtVc " llidccwtil very properle tamtideind a propensity to 

' ' ' : fot aailie first quaiil^ hi mt animal destined to be the 

4 ' food of hum. His saoeeaaora have carried h» princi* 

j plb too fir ; their atock am Become smsHk 

Griiftt per. k giAter dm(nBe of. ]il»fiBCtioa biia been nttiiiiied in trader/ prince Stde wool, and are bad breeders, 
fection to dm breeding of sberac Ma In any othn^ spedUs of (Sebri^t ea M J9y«eiefo qf Ani- 

h^afockj imdkii#w«uch/^i^ moii»P*p.ll, 14} - 

•b^DbM ^ of Eiy«ttd stand &h|toaiian ili^ of jwjf other It is adiuitsed, however, that fo«edh^tn*csuf*ift will 
I>e«u car. ikuntry. lu tIm bedyoW have the sank ^foet in strengthhniim the good as tbe 

rMin£ng.SH£iBn, aoira tHmount bad pmpeilks, and inmy be henefid^ 

M. ^]]ich fiw, pkticulindy in fixing any variety that may be 

k>igard to fottadngst an ea# ^ wHb a thouj^ raUMhlo. And, agak, tbe same writer oV 

nio^Wk tkak^ of food, aad ariralbe smallest servea, There may be fomSlies ao nearly perfect, as 

psoporrion ydiich bra bieen wiA difficuity > go tbrUugh several gehetiatfotm without susm 

eqimiled, CetilaMjr haS uM been eaeceeded by the most nmcfo itniuy from baring beea l»od;ii^^ ,« but a 
ildlful of hia fraOraUNwa. ^ guodJodge would, upon examiifotion, point out by 

We have ihetefiiraf^^ ^fefoited the observiti- whit they must uhim^y foil, ran n|ochanic cotdd dis- 
rieqs, which it saeajXbfic s i pfovy to elfor on tlie d^krant cover die weidceat part of a machine Whrail gave way. 
a\'S(etiii of hteediiig; m our article ; durngh (^bright m imprwi^ M Bmdt iof. Dmmis Aii* 

Jiey my iOp^ gOnefSl^ moi^, p. 12.) 

as^aatoaheep. . - , ’ In reply to this, it nmy 1» aald/that ra ea^ 

of The insies and femi^ poaeforad of tbe properties ciea as m defects must be both 

breeding, the breeder wiriiea to acirml^ mfqt be, h qf the same of. them, witfomt any particular rafeetfawti wpnld he 

■ ^ v " ■ ^ ^ t ^ 
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in thft' same degree, and bearing tlie same pro- 
portion to each other, in the descendante, as in the 
' ancestors. If any one principle' of selection be in- 

vaHs^ly adopted, it is* no doubt true, that eiste might 
at last be sacrificed to a |)k>p6nsity to fatten ; but. then, 
a remedy might eaailyt.bo applied, before any serious 
injury had been sustained, by merely reversing ibo 
piiiiciple of selection. So that this objection rather 
applies to thu skill of the breeder, than to the measure 
itself. 

But one of the most conclusive arguments, that 
crossing with a different slock is not necessary to se- 
cure size, hardiness, fitc. is^tho Iwecd of wild cattle in 
Chillingham park, in the county of Northumberland. 
It is well known these cattle nave been confined in 
this park for seveml hiindriid years williout any in- 
0' termixture, and are perhaps the purcftt breed of cattle 

of any in the kingdom. From their situation and un- 
controlled state, they must indisputably have bred 
Ironi the nearest affinities in every possible degree ; 
yet we find these cattle exceedingly hardy, healthy, 
and well formed, an<l their mo, as well as colour, and 
many other particulars and peculiwities, the same as 
they were five hundred years since.” (Culley oft Lite* 

p. 10.) ^ 

Crossing (a. Notwithstanding all this, it must he^admiitcd, that 
milios of great diversity of opinion among intelligent 

men respecting the expediency of this mode of breed- 
ing, anci in most instances, perhaps, a pretty strong 
j)reju(iico against it. The roost coroinon practice 
th(ircfore is, to hreed from different families of the 
same race. When these have been for some time esta- 
blished in a rancty of situations, and have had some 
slight shades of difference impressed upon them, by 
the influence of different soils and treatment, it is 
found advantageous to interchange the males, for the 
purpose of strengthening the excellenf'ies, or remedy- 
ing the defects of each family. Of this advantage, 
Mr Bakewell could not avail himself ; l>ut it has been 
very generally attended to l)y his suceessors. Mr 
Culley, for many years, contin^(^d to hire his rams 
from Mr Bakewell, at the very time that other breed* 
ers were Jiaying a liberal fwice for the use of his own ; 
and tlic very same practice is folloa^ed by the most 
skilful bj eeciers at present. In large concerns, two or 
more stremths of hlcntd may he kept distinct for seve- 
ral generations, and occasionally intermixed with the 
liajipiest effects by a judicious breeder, without having 
I'ecourse to other flocks. 

Crossing Tile only other method is, by crossing two distinct 
difltfrent breeds or races, one of which possesses the properties 
Urcccls. it is wished to acquire, or is free from the cle- 

fects which it is desirable to remove. This measure 
can only he recommended, when neither of the for- 
mer methods will answer the purpose. The very dis- 
tinction of breeds implies a considerable differ<;nce 
among animals in several respects ; and altliougli the 
desirable propeny be obtained, it may be accom- 
panied by such others as are by no means advanta- 
geous' to a race, destined to occupy a situation 
which had excluded that property from one of its 
jiarents. To cross any mountain breed witli Lelccs- 
tei* rams, for example, with a view to obtain a pro- 
pensity to fatten at an early age, would be attended 
widi an enlargement of size, which the inountaiu pas« 
VOJw. I. PA«T I. 


tiire could not support ; and the progeny would be 
A mongrel race, not suited to the pa'fturt's of citlwr'^^'V"^ 
of ilie parant breeds. Jf the object he to obtain an 
cnlai'gcment of si;se, as well as a propensity to fatten, 
as is the case when Cheviot owes are crossed with 
Leicester rams; the progeny will not ^irospcr tm the 
hilly pastures of their ilaius, ami uHll Imj equidly ur»' 
profitable on tlie better pastures of their sires. Bui 
the offspring of this cross succeeds well on those in- 
termediate situations on the skirts of the Cheviot hill«, 
where though the suinmei* jiasture is not rich, there 
i.s a portion of low land for producing clover ami tui- 
nips. 

In eveiy case where the enlargement of the car-Gcnvrfli 
case is the object,' the cross hraed must be better fe<iHult}., 
than its simdlcr jiarent. The size of the parents 
should also he hut little dispniportioned at first ; and 
when some increase, lias been produced, one or nion* 
cro.s 80 S afterwards may raise the brood to the iv(piir- 
cd size. With these precautions, there is little rea- 
son to fear disappointment, provided both jiaronts are 
well formed, ? Cemnd Jhmri of Scotlored, 111. 
p. M— 18). 

The breeding of males, still more in this species lireKlmj' m, 
than in cattle, lias long been a separate pui-suit ; and Malt-, 
there are few flocks skilfidly managed, in whi<’]) it is 
not still the practit'c to have recourse occa.siorially to 
rams, hired at a high juice from those men uhose 
chief attention is <le voted to this branch of huKim’sw. 

These rams are shown for hire, at certain times andlAtung, 
daces during the Numiner, where every one may se- 
ect .such as promise to maintain or improve the parti- 
cuhir state of his flock, and at such prices as his means 
and experience may justify. Two or more iiulividual-s 
frequently join together in the hlie of one ram, to 
wdiich tlmy put the best of their ewes, for the j)urjK)se 
of obtaining sujierior nialos, for the future service of 
the rcjit of tlicir flocks ; and, in particular case-s, when 
the owner of the ram does not choose to jmrt with him, 
even for a season, ewes are sent to him to be covered 
.nt a certain price j)€r head ; superior animals of this 
class being very seldom sold altogether. Mticli as 
this mode of doing business lias been reprot>at<.*d as 
a niomipoly, and much as there may sometimes he 
of deception in makivq tip rams for these shows, all 
intelligent, jiractical men must agree, that iliere can 
be no iiettcr method (d rerauneraring eminent breed- 
ers, and of Hpreadiiig their improvements most widely, 
ill the shortest period, and at the least jiossihle ex- 
pense. A single ram thus communicates its valuable 
propeities to a number of flocks, often in disUiit pails 
of the country, without distracting the attention of 
ovdintuy hreetlers from their other pursuits. It is a 
striking instance of the division of labour, wludi in this, 
as in other branciies, has been productiv(i of the moKt 
beneficial results to all concerned, and to tlie commu- 
nity at large. 

Hams and ewes arc allowed to copulate em lier or Season ut 
later, according to the jirospcct of food for their hreeding, 
young at the period of parturition, — ^usually in Octo- 
ber and the earl^' part of November ; and as the time 
of gestation with sheep is twenty-on9 weeks, the 
lambs are in:cordingly dropped in March or April. 

The managomeiit of the Leicester broed, equally ap- 
plicable to all the vaiieties kept on low ai'able land, 
z 
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havin:^ Iieen <letailed at pome Iciigtli in tlic articles a1- 
roJenvd to, (see SniiKP in particular) ; we slmll 
Iw'i'o give a coiulensed view of ilie best practtices in rc- 
gonl to the stocks of liilJy or latpuntaiuouM clistricts ; 
n u V'^- *'^**c^y skilful niaiiagcmewt of the 
' brpe<lers of the Cheviot sheep on the bordei-s of South 
and North Hritalii. 

I ■ ^IMjlrtiion. 1. In November the rams aro put to the ewoa, a 
little earlier or later, w'cording to the pi ospoct of spring 
food, but seldom before the Hth or lOtli of that mouth, 
'i’he umubcr of rams recjjuired is mon^ or less, acconU 
ing to the extent of the pasture, and their own ape 
and eoiiditioii. If the ewes are not spread over an ex- 
tensive, tract, one ram to sixty ewes is generally sufti- 
eiont. It is usually thought advisable to separate the 
giminers (sheep once shorn) from tlie older ewes, and 
to send ilie rams to the latter eight or ten days before 
they aix) admitted to the former. Notwithstauding 
this precaution, which retards tfieir lambing season till 
the Hpring is farther advanced, ewes which hving tlieir 
first lamb when two years old, the cxmimon poriotl on 
the ))eHt bill farms, are often very bad nursoK, and in 
a late spring lose a great many of their lambs, unless 
they are put into good condition with tun»ip before 
lambing, and get early grass afterwards. This sepa- 
ration, and difference in the time of admitt ing the rams 
to till" ewes and giiuniers, sliould therefore he always 
atlciuled to. 

Seli't'iioti 2. When a farm under this description of stock, has 
the convenience of a few good inclosures, still more 
>oaJ(fS.^ miiiiitc atteniimi is paid by skilful ntanugers. It is 
jjot sufficient that the nuns are ravcfully selected from 
[ujibups double the number, the e\v4‘s also are drawn 
out and assorted, and such a rani ajjpropriated to each 
lot, as possesses the properties in form or fleece in 
wiiicii the ewes are deficient. In other rases, the 
best ram and tljo best lot of owes tiro put together. 
When neither of those arrangemeiitH can he adopted, 
owing to the want of inclosures, it is the practice to 
send tlto best rams to the. ewes for a few days at first, 
and those of an inferior dehcri[»tioii afterwards. In 
every case, when the farmer employs rams of his 
own flock, he is careful to have a few of his best ow'es 
covered by a welhformed and liiie-woolled ram, for 
the purpoHO of obtaining a number of good ram- 
lambs, for preserving or improving the character of his 
fiUick. 

Scpaiaie through winter, in a mere breeding 

I farm, consists of ewes and gimmers which should have 

lambs in spring ; evvedambs or hogs ; mid a few young 
atul old rams. All these are sometirnes allowed to 
jiosturo promiscuously : hut ou tlic farms ai'otmd Che- 
viot, the owes and ewohogs are kept separate, and 
tlie ewo-liogs are lutber put on rough pastures, which 
have been lightly stocked in the latter end of sunimer, 
or get a few turuips once a-day, in addition to the 
remains of their auimner pasture. The most cffectuai 
preventive of the desolating distemficifi to which sheep 
of this age urc liable, is turnips ; and lliough they 
should never taste tluun afterwards, a small quantity 
is frequently given them during their first winter. 
After the rams have been separaUid from the ewes, 
they are usually indulged tvith tlic same feeding as the 
Imgs. 

4. The ewes, during: winter, are seldom allowed any 
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Other fowl than what their summer pasture affords, Sheep 
except that a small part of it may sometimes be but Wy* 
Ugljtly eaten, and reserved as a resourae against se- 
vere storms. A\'hen these occur, however, as they 
often do in the Cheviot district, there is little dc^ien- 
denco on any other food than hay. W hen the snowiinr. 
is so deep as comi»letely tq cover the herbage, about 
two doxies avoirdupois of Imy are allowed to a score 
of fiheep doily, and it is laid down morning and even- 
ing in small jiarcels on any sheltered spot near the 
houses, or under the shelter of or clumps of trees, 
on different parts of the farm. 

*i. In March, the ewc^, at least the gimmers or 
young ewes, are commonly allowetl a few turnips once 
a-day, on farms on which there is any extent of arable 
land ; which are either carted to their pastures, o 
eaten on tlie graund, by bringing the sheep to the tur- 
nip field through tlie night. A part of the field, in 
the latter case, is cut off by jiels or by hurdles, which 
inclose the slieep, in llie same way as if they w'ere in- 
tended for fattening. Wlien they are ready to drop 
their lamlis, th <7 are no longer- kept on the turnip fiehJ. 
and get what turnips may be left, on their pastures. 

But it is soldoiu that the turnips lost so long, though 
it is desiiikble to have a few remaining to be given 
the weakest owes, oi‘ to such as have twins, in a sepa- 
rate inclosure. 

6. A few days before the time of lambing, the ewes iJdilf i . 
arc collected for the pinpose of being nddm'docfmL LorKir j! 
The sheep are raised upon their buttocks, tlieir bucks 

next to tlie operator, who then bends forward r.ml 
plucks off the locks of wool gTowing on or near tlie 
udj^ers, for tlie purpose of giving free access to the ex- 
pected lambs. At the same time be ascertains ilie 
condition of the ewes, and marks such as do not ap- 
pear to be in lamb, wliicli may then bn separated from 
tlie others. This operation is not without danger, and 
sevcrul premature births arc usually the cmisctpicncc. 

It is iherefoie not so general a practice ae it was for- 
merly, though still a common one on many, if not on 
nniwt furtiis. 

7. On those farms, where the bogs bare been al- 
lowed i(i jiufsturc promiscuoasly with the ewes, which 
is seldom jMirmitted on the Cheviot-hills, a separation 
sliould always take place at the cominenccineut of the 
lambing season, and the lowest and finest ])art of the 
pasture ought to be exebiwively ajxpropriated to the 
iiiirKing ewes. 

8. 'IJie ewes begin drop their lambs in the first Lambin 
or second week of April, accmduig to the time at 
whicli tlie rams were admitted ; and such as have 
twins generally lamb among the first of the flock. 

At thi-s season, the most constant attention is indis- 
pensablo. on the part of the sbepbords, both to 
owes in labour and to the newly dropped lambs. 
Tliough the C’lieviot ewes are not so liable to losses 
in parturition, as some larger breeds which are in 
higber condition, and though tficy make good nurses, 
unless they m e very lean and tlieir food scanty, yet, 
among a large flock, there are always a number Uiat 
need assistance in lambing, and in a late spring not a 
few who have not milk sufficient fca* their lambs, par- 
ticulaily among the gimmers or young ewes. A 
carefU shepherd at this time always Games a bottle 
of milk along with bim, which he drops from his own 
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mouth into that of th^ lamb that may need it,— brings 
tha ewes that have little milk to a better pasture, or 
to turnips, — anti confines such as have forsaken their 
lambs^4n a small pen, or^rror^; as it is called, temp(»- 
raiily erected on some pwt of the farm-steading. ITie 
same confinement is iiettessary when it is wished to 
niak^ k' ewe that has lost her own lamb, nurse that of 
another ewe that has had twins, or that has poribhed 
in lambing, or is from any other cause incap&blo of 
rearing her lamb. The cut, after being shut up for a 
few hours With the stranger lamb, usually admits it to 
the teat, and ever after treats it as her own ; though 
sometimes a little deception is necessavy, such as co- 
vering the stranger with the skin of lier own lamb. 
At tins important season, an inclosurc of rich early 
glass, near the shepherd’s cottage, is of ^Tiat advan- 
tage, 'Hiither he carries the ew'es and twins, — such 
as have little milk, — those that have been induced to 
adopt anotiier's ofispring,— and generally, all that need 
to he frequently inspected, and are in want of better 
treatintmt tlian the rest of the flock. 

9. As soon as the weather is ftivoumble, after a con- 
sidtjrablc immhcr of the ewes have lambed, they ai’O 
collected into a fold, and nil tlio male lambs are cus- 
tnitiHl, except a few of the best, reserved for rams. 
The ewu lambs are never spayed. It is advisable to 
perform this severe but necessary operation, when the 
lanibH are but a tew days old, if the weather will per- 
mit, iiiHlend of delaying till the end of the lambing 
season, as Is still the case in somo instances. 

10. Tow'ards the end of the lambing season, the 
ewes tlmt have not yet dropped lambs are separated 
from the flock, and kept by themselves, that tlmy may 
be more tinder the eye of the shepberd, than if scat* 
terud over all the pasture. It is desirable to allow 
them finer grass for a few* weeks after lambing, that 
their lambs may conic to lie nearly equal to the rest of 
the flock wdien tveaned ; or, if they are too late for 
this, that they may get rcmly for the butcher by the 
month of August, beyond which period the ewes must 
he much injured by suckling them. 

11. Wlnm the wool has risen sufficiently (and the 
proper time is easily known, by the appearance of a 
new growth), the barren slieep are brought to tlie 
waslii tig-pool. Sometimes they are hand-washed hy 
men who stand in the pool, and have the sheep for- 
ced towards them singly ; but more cospmbnly, the 
Cheviot sheep, especially if the flock be numeroiis, 
are compelled to leap into the pool in a body for three 
or four times successively; and it is desirable that 
they sliould have room to swim a little, and come 
out on a gmm low bank on the opposite side. ' After 
being washed, the sheep are preserved as far as pos- 
sible from rubbing against earthen dikes or banks, 
and from lying down on any dirty spot which might 
soil their wool, 'fhere are two methods of bearing ; 
in the one the operator sits on the floor or on the 
ground, lays tho^heep on its back between his knees, 
begins with the belly, and afterwards, having tied the 
animid’s legs, proceeds very expeditiously, at the rate 
of four or five sheep in the hour, or from forty to 
fifty a>day. This is the common method of shearing 
Cheviot-sheep. In the other, which is a much more 
perfect method, the shearer laisea tba animal on its 
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buttocks, and, beginning at the neck, clips in n circu* ShKi>. 
lar direction from the belly to the back -bene, for some- 
time witli one hand and then 6n the oiiposite with 
the Ollier. 11m flot^ces are neatly lapped up, after 
any fi^hy spots have been cut oiF, the shorn side out- 
wards, beginning at the breech- wool, and using that of 
the neck and shoulders us a bandage. Before the 
shorn sheep ore turned out to pasture, they arc mark- 
ed, commonly ivith the owners initials, by a stamj) 
or boost in provincial language, dipped in tar, heatetl 
to a thin fluid state ; and it is not unusual to place this 
mark on different parts of the body, according to cln* 
sheep’s age. 

The principal markets for Cheviot lambs in tlic 
south of Scotland, are held in the month of July, the 
first On the fifth of July ; so that the lambs way com- 
manly be weaned W’hen about three montlin old, and Lambs, 
sometiimis sooner. When the ewes are giitluned to 
be Wiished or shorn, the ewe lambs to be kept for sup- 
plyuig the jdaco of the old ewes annually sold, are 
stamped in the same way as the ewcM. Ilie store- 
lambs are sent to some clean grassy posture for a few 
weeks ; and wbt»re the farm docs mjt alforfl thks accom- 
modation, tliey must be smnmeretl^ as it is called, at 
a distance. Several farms near Cheviot, and on tin* 
LammOrmuir hills in Bcnvickshire, are approjiriafed 
to this purpose, the owner of iho lambs paying so 
much a head for six or eight weeks. In the menu 
time, the owe hogs, or gimmers, as they are denomi- 
nated after shearing, have joined the ewe stocic, and 
the lambs> when brought liome, go to the pasture which 
they had occupied. NMierever they may be liopt in 
winter, it is always deeimble to fdlow tliem a few tur- 
nips, along with a full bite of coai’se herbage. 

13. When the lambs had been separated from the Milkin}; 
ewes, it was formerly the practice to milk the ewesLwe*-. 
for six or eight weeks or more, and tliiu most ob- 
jectionabb management is still continued by several 
farmers. The most skilfiil store-masters, howc‘vci, 
lievc either laid aside milking, unlm fur a few days, 
or have shortened tlie period to two or three weeks. 

Til© value of the ' milk for eight vreoks will not ex- 
coed from one shilling to one shilling and sixpence 
a-head, and the sheep are injured to at least, three 
times that amount, independent of accidents at tlie 
milking fold. The cream is separated from the ewe 
milk, and made into butter for smearing, and the 
milk itself mixed with cow milk, and concerted into 
cheese. 

14). The next object of attention, is the drafting 
of the old ewes, to fie sold in September or October, out old 
Their age, on tlie lower hills, is usually four ynawK^w* 
and a half, or they ore disposed of after having rear- 
ed three years’ lambs. In some situations they are 
kept on till a year older ; but when they aro pur- 
chased, as they usually are, to be kept another 
year on lower gi*ouiids, it is commonly for the inte* 
rest of the store farmer, to sell them when still in 
their full vigour. Skilful managem do not (xmtent 
themselves with drafting them merely according to 
ago ; and as there is no disadvantage in keeping a 
few of the best another year, they take this oppor* 
tunity of getting rid of sucli of the flock of other 
ages as ai'e not of good shapes, or are otherwise ohr 
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Shioii. jfTlioual^liet As soon as tlie owosixi bd disposed of 
aro drttwii fi om the flock, diey kept by them- 
s(}lv(i« oi» bettei' pasture, if the drettnustancee of the 
fartn trill admit of it. Sometimes they are carried 
on till they are fattened, mul turnips sie often pur- 
chased them at a (iistanco. Wlten this is the 
easd ts not thought advisahle to keep them longer, 
than tin between Christmas and Candlemas, as an 
q|1d ewe tloea not improve like a wether in tiio spring 
months. 

SfiUing. 15, Tim last openitioii of the season is salving or 
stnoaring, which is usually performed towards the end 
of October or beginning of November, before the 
rams are sent to die ewes. I'he most eomoion mate- 
rials ai'e butler and tar, mixed in difleront proportions; 
a greater proportion of tar beuig employed for the 
hogs or young slioep than for the ohler ' ones. The 
proportions are also dilferent on almost every farm, and 
inure tar is tliouglit to bo necessary, according to their 
gi'eater elevation and exposure. In Roxburghshire, 
^ome mix two gallons of tar with tbiity-six pounds of 
butter, as a suflicient allowance for threescoi*o of 
slteeu ; but for th($ same number it is more common 
to allot only one stone (twenty-four pounds) of butter, 
t4> two gallons of tar. (Ro'jcburffhshin Rejwtt^ p. IbS.) 
A common propoi tion of late has been about fourteen 
pounds of butter, to two Scotch pints of tar (nearly 
3 V quarts English wine measure) for ewes, amJ eleven 
pounds ii) the same quantity of tar for hogs. This 
mixture should smear from twenty to twenty-five of 
each,* which is the number one wan cum do in n day. 
'Ihe expense, according to present prices, will Im 
atiout iiiuepence for each sheep* Other articles, such 
as oil, palm-grease, tallow, have been recommend- 
ed in place of butter; but none of them are in gene- 
ral use, and tlie only addition that is approved of is a 
little butter-milk. The butter is slowly melted and 
poured upon the tar, and the mixture is constantly 
»^tiiTe<l till it becomes cool enough for use. The wool 
is accurately parted into rows from the head to the 
tail of tlic animal, and the salve is carefully spread up- 
on the skin with the point of the finger at the bottom 
of each row, The object of this operation is to de- 
stroy vermin, to prevent cutaneous diseases, and to pro- 
mote the warmth and comfort of the animal during 
the storms of the ensuing winter. It is not neces- 
sary with shee]) kept on low grounds, and well fed 
<iuring winter, a»d it may be occasionally omitted 
for one season, particularly with old sheep, without 
material injury ; but notwithstanding the ridicule 
tliat speculative erriters have attempted to throw up- 
on the practice, it is almost universally considered 
necessary and beneficial on high exposed situations, 
by the store flirmers of tlie border hflls. Smeared 
wool does not sell so high as white wo<fl, but tlie 
greater wci(^t of tlie former more than compfmsates 
for the diflercRce in price. (General lUpori of' Set^’’ 
iufd, Vol. III.) 

Besides those general rules of management which 
are applicable, with riight modifications, to all the 
numerous breeds of sheep, tlrnro are praetioes mo/e 
or less extensively followed in particular districts, or 
with particular breeds ; the most important of which 
are eotting vaA folding* In describing die Hereford- 
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aHre sheep, the m«ctiee of keeping i^m in cots filuwp^ 
tl^ugh thb night has been already noticed, and a si-WyW 
xnilar one is followed in some parts of the Highlands 
eS iicotland, with the small dun-faced flocks tdf (hat 
dlstiict. 

Raiding is adopted, as a rt^lar part of the system Folding, 
of management, in several counties of Englji^, for 
the puiqiose of turning the dung of the animals W the 
best sfccount lor promoting the fertility of their arable 
land. The same tiling has been done to a small ex- 
tent in Scotland^ but it forms »o part of general ma- 
nagement there ; and is confined to those sitnatioiis 
where, from the want of inclosures, it is necessary to 
the protection of (he crops ; and to small patches of 
yirbat is still in the ancient state of outfield^ as a pre- 
paration for com. 

The sheep best adapted to the fold, are tliosc of the Folding 
more active short-woolled varieties, such as the Nor- breeds, 
folk, Wiltshire, and South IJowii breeds ; die heavy 
long-woolled kinds being less hardy, and some of them, 
as the Leicesters, much too valuable for a mode of 
ti'eatment that converts diem into dung carrien. The 
following calculation will show, that though in open 
lands, the practice may be in some cases tolerated on 
the ground of conveniency or expediency, it can pos- 
sess no iiecommendation as a profitable mode of ma- 
nagement in other circumstances. And the beat far- 
mers, indeed, from Bakewell, who used to say that it 
was robbing Peter to pay Paul, down to the present 
time, agree in reprobating abeep-fokliug as a branch of 
genend management. 

This morning (Septeu^ber 22. 1780) measured 
a sheep-fold, set out for six hundred slieep, consisting 
of ewes, wodders, mid grown Iambs. It measures 8 , 
by bl which is somewhat more than seven rods 
to one hundred, or two yanb to a sheep.'* 

August 29. 1781. Last autumn made an accu- 
rate experiment, on a laige scale, with diflereut ma- 
nures for wheat, on a sandy loam, summer-fallowed. 

** Part of an eighteen acre piece was manured with 
fifteen oi* sixteen loads of tolerably good farm-yard 
dung an acre ; pai t with three chaldrons of lime an acre ; 
the rest folded upon witfi sheep twice ; the first time 
at the rate of six hundred sheep to a quni'ter of an acre, 

(as in first Minute), the second time thinner. 

In winter and spring, die dung kept the lead ; 
and now, ^harvest, it iias produced the gi*eatest bur- 
den of straw. 

V The shecp-fold kept a steady pace from seed-time 
to harvest, ami is now evidently the best corned, and 
die cleanest crop. 

The lime, in winter and spring, made a poor ap- 
])earance ; hut after some showers in summer, it flou- 
rished much, and is now a tolerable ciop, not less, I 
apprehend, than tliree quarters an acre. 

<< From these data, the value of a sheep-fold, m this 
ease, may be calculated. 

<< It appears fiom the first Minute, that one huB- 
dred sheep manured seven square rods daily. But the 
secund folding was thinner ; suppose nine rods, diis is, 
on a par of the two foldings, eight rods a-day each 
folding. 

The dung could not be wocdi less dun half a 
crown a load; and the cairiage and spreadiBg ten 
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sMIIiAgti an aci^ ; t^ailiery ififty BhiUings an acre i 
^hieh quantity of land the hundred sheep teatbcd 

twice over in forty dAy». 

Value of <« Supposing 1»eia to be folded the year round, 

manure, would, at this late, fold nine acres annually; 

which, at fifty shillings an acre, is twenty-two pounds 
ten shniin^ a hundm, or four shillings and sixpence 
a-head. 

** In some parts of the island, the same quantity of 
dung would be worth five pounds an acre, which would 
raise the value of the teathe to nine shillings a-head ; 
which, at ta*o))ence a<bead a^wenk, is more than die 
whole year’s keep of the sheep. 

It does not follow, however, that all lands would 
have i-Gceived equal benefit with the piece in conside- 
ration ; which, perhaps, had not been folded upon for 
many years, peibaps never before j and sheqi-fold, like 
other manures, may become less efiicacious tlie longer 
i t is used on a given piece pf land.’* ( M arshall’s Mtral 
Ecoimmf of JSarfolk, Vol. IL p. 29.) 

It must readily occur, that to fold on land in tillage 
all the year is nearly impracticable ; and tliat where it 
(X)uld be done, the manure would be greatly diminish- 
ed in value from rain and snow, to say nothing of the 
injury to the sheep themselves. So tnat die estimate 
fif four shillings and tdxpeuce, or nine shillings a-head, 
is evidently in the extreme. 

Olypctions According to the experience of Mr Arthur Young 

to Folding. (Partners Kahndar)^ the same land will maintain 
one-fourth more stock when the animals are allowed to 
depasture at libei’ty, than when confined during the 
night in folds. The injury to die stock themselves, 
diough it is not easy to mention its precise amount with 
any degree of accuracy, cannot well be doubted, at least 
in the case of the larger and less active breeds, when 
it is considered that they are driven twice a*day some-' 
times for a distance of two, or even three miles, and 
that their houm of feeding and rest are in a great mea- 
sure controlled by tho shepherd and bis boy, When 
they are kept in numerous parcels, it is not only dri- 
ving to and from the fold that aftects them, but they 
are in fact driving about in a sort of march all day long, 
when the strongest have too great an advantage, and 
the llo(‘k divides into the luntd and tail of it, by which 
means one part of diem must trample the food to be 
eaten by another. All this points ttie very reverse of 
their remafomg perfectly quiet in small pwcels." An- 
other \vriter observes, that were the pasture sheep of 
Lincoinshiro to be got into a fold onqe a #eek, and 
only caught one by one, and put out again imme^te- 
ly, it would prevent their becoming fat.” (Parkinson 
OR ths Sum.^ Vol. I. p. 367.) The only sort of fold- 
ing ever atlopfod to any extent by the best breeders is 
on turnips, clovers, tares, and other rich food, where 
the sheep feed at their ease, and manure the land at 
die same time. 

Another mode of management somewhat akin to this 
ptictioe, and whidi is Bimilar to one that has been 
Warmly reedmmended in a recent publication (Sir J. 
^i^au^S of Seodand), as if it had been 

foomerly unkimwn, is described and conaaiented on by 
Mr Young as follows : This practice is, to confine 
diem at night in a ebeep-yard, well and regularly )iu 


tered with straw, stubble, and fom ; by which means Slwep. 
you keep your fimik warm and healthy in bud seasons, 
and at the same time raise a surprising quantity of Slieei*. 
dung,^o great a quantity, if you have plenty of lit- y”"^***- 
ter, that the profit will ho better than folding on the 
A great improvement in this method would 
be, giving the sheep all their food (except dieir 
pasture), hi eudi yard; viz, hay and turnips, for 
which purpose they may be brought up not only at 
night, but also at noon, to be baited ; but if tneir 
pasture be at a distance, they should then, instead 
of baiting at noon, eome to the yard eailicr in the 
evening, and go out later in the morning. This is a 
practice tliat conpot l>e too mud) recommended ; for 
so warm a lodging is a great matter to young lambs, 
and will tend much to forward their growth ; the 
Sheep will also be kept m good health ; and, wliat is 
a point of cohsequenco to all forms, the quantity of 
dung raised will lie very great. If this metliod is pur- 
sued through the mouibs December, Januaiy, Fe- 
bruary, March, and April, with plenty of litter, one 
hundred* sheep will moke a dunghiU of at least sixty 
loads of excellent stuif, which will amply manure two 
acres of land ; whereas one hundred sheep folded (sup- 
posing the grass dry enough) will not in that time e- 
qually manure an acre.” 

I'hat such a method may be advantageous in par- 
ticular cases, it would be rash to deny; but, gene- 
rally, it is not advisable, cither on account of the 
sheep, or koy alleged advantage from the manure 
they make. As to the sheep, dns driving and confine- 
ment, especially in stammer, would be just as huilful 
as folding them in the common way ; and it has been 
found, tlmt their wool was much injured by the bro- 
ken litter mixing with tlie fieece. in a matmer nut. to 
be easily separated : besides, now that it is the great 
object of every skilfol breeder to accelerate the ma- 
turity of his sheep, as well as otiier live stock, — 
among other means, by leaving thorn to feed at tlieir 
ease, and, if circumstances {mnnit, in small parcels, — 
such a pmctice as this can never he admissible in 
their management. And with regard to manure, there 
can be no difiieulty in converting into it any quantity 
of sti'aw, stubble, and fern, by cattle fed in foid-^'ords, 
on green herbage in summer, md turnips, or other 
succulent food, in whiter ; while the soil, es{)eoinlly if 
it be of a liglit porous quality, is gitsatly benefited, 
both by the dung and treading of slieep allowed to con- 
sume the remainder of b<kh sorts of food ou the 
ground. It is true, that the dung of sheep has been 
geneially supposed to be more valuable tlian that of 
cattle ; but accurate experiments have not been made 
to determine tho difierence in this respect among these 
and otlier polygastric animals. The greater improve- 
ment of pastures by sheep is probably owing as much 
to their mode of feeding, as to the richer quality of 
their dung. 

On the sulject of breeding and reariag sheep, it Improve- 
would be inexcusable to omit noticing the great ad- 
tuitages likely to result to the natiofii foom the judi* 
clous and successful experiments of Lonl Somer- wlththf 
ville, Dr FOny, and others, in crossing om* native Merinos, 
breeds with the Merino race; nnd riiomd thq aame 
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fiagarity imd persev^rftiico, that have been hitherto al« 
iDONt excluHiPety employed on the Jvrm of the animal, 
bt* hereafter directed to the improrement of the 
of our shoft-woolled fiheep, there hi reason to hope that 
we shall toon become altoffetluar independent of fo- 
reign simplic.s for this material of tlio staple manufac- 
ture of Kiiglalid. 

The land on winch Dr I^rry hogan his experi- 
inentB was high, of a thin staple, dry, unsheltered, 
and, cimsequently, iinprojlurtive ; and, as his oilier 
avocations did not permit him constantly to superin- 
tend its fnanagermmt, he hocarno impressed with the 
hclii'f, that its most proiitahle application would be 
to a breed of bheep, the return of wliicli should chiefly 
depend on the fleece ; and such a breed he proposed 
to obtain by means of crossing with the Merinos, some 
of which had then (1792) been recently imported by 
the King. Accordingly lie fixed, as the basis of his 
cxpeiimeiitfi, on the Jtyeland breed, which has long 
been reputed as atFording^^aome of the finest wool ia 
tlie island. 

Dr PaiTy’s lambs have been yeaned at different pe- 
riods, though be seems to piefu' the latter end of 
December, and tbronghout tbc ndiolo of January, sus 
the most desimhle season in his situation ; but as the 
Mc’ino and Merino- It yeland breeds come into the 
world (‘xtremely bare of wool, it is iudispiMisably re- 
quisite that every night the flock should bo well shel- 
tered ; the ewes some time befirre and during kinhing, 
and both ewes and lambs afterwards, as idng as the se- 
vere weather continues. In April IB06, not one of 
his ewes had died in lambing ; and out of two hundred 
lambs ho liod then lost only five, of wliicli two were 
from two-toothed owes, and one was pro<hiced dead. 
The ewes and lambs are fed in winter with lintseed 
made into a tliick jelly, ground oibcalre, sometimes 
graids, (labboges, rapo, roueu or after-grass saved 
throu^i winter, winter and spring vctcheB, and hay. 
They nave never got peas, coni, or bran; and the 
Doctor has had little experience of turnips, which, on 
his farm, he finds inucli inferior to c^»bages — his chief 
dependence during that season. 

“ My manner,” says he, of feeding and treating 
my ewes and lambs, during the winter and spring, 
wdll best H}ipcar frpm that which I now practise with 
regard to seventy-four ewes, and as many lambs. 
Early in the morning they have 36 lb, of hay in cribs, 
in a grass field adjoining to the rorm-yard. At balf- 
past four iu tlie afternoon, 3^ cwt. of cabbages, cut 
in pieces, arc given them, strewed on the grass ia the 
same field. As soon as it grows dai'k, they 'are dri- 
ven under the sheds, wboro 28 lb. of hay is allotted 
to them in cribs; and live niglits iu the week they 
have in the bouse quarts of Untseed moilo into 
jelly, with seven times as much water; sometimes 
alone, at other limes mixed with a little chaff of hay 
in troughs. The two other nights they have, instead 
of the jelly, six gallons of ground oil-<»ke, mixed with 
chaff in the same maimer* What remains of the cab- 
bages at night is eaten up clean in the course of the 
following moreing, 

** Salt I never gave to my flock hut once, and that 
in the following way ; A small field of lattermutb, 
cut In September, had been so often wetted, that I 


despiiiW of its ever being eaten. WhHe it was put- Slicep 
filnginto the rick, I strewed some salt between the Wv- 
kyers; the conscijuonce was, that mys and sheep Srii. 
greedily devoured it, scarcely leaving a single blade,^’ 

^ io the Board of Agfitndiure^ Vol. V. 

p. 303. 

Dr Parry objects to washing the wool on the sheep’s Lavator 
beck before shearing. I’he fleece is so thick, that, 
when thoroughly soaked with water, it is very long 
iiidi-ying; ami if the weather prove wet and cold, 
the sheep ore evidently much incommoded. He 
therefore recommends public Im’irtories, as iu Spain, 
for cleansing the wool after being shorn. II is slieep 
are shorn about tbo second week of June ; and if the 
weather he then unfavourable, he thinks it would be fit 
to house them for two or three nights or days after tho Ilousini 
operation. Tho lambs have been always shorn un- 
washed at the end of July, or beginning of August, 
without appearing to have suffered any injury. Tho Slkwinj 
fleece of such lambs ns are rather coar&e, he thinks, 
should be altt'uys shore, as ho has shown that the wool 
of many of this race is comparatively coarse, even in 
those individuals in which the fleeces afterwards ac- 
quire the finest quality. The finer fleeixid lambs may 
be left unshorn, as it has heeti proved, that no loss i-> 
sustained by delaying shearing 4hem till the usual pe- 
riod. 

The effects of successive crosses, both on the form Eflitfs i 
and the ffoece of tho progeny, are ably illustrated by Croisin; 
this accurate experimentalist. With re^d to the. 
former, Dr Parry candidly declares, that his only ob- 
ject, the impruveinont oi tho fleece, did not allow 
him to give attention to the best forms in selecting 
his breeders ; but, notwithstanding this, “ my sheep,” 
he observes, “ are in general shorter in the legs and 
necks, have smaller bones, a rounder barrel, n wider On the 
loin, and consequently a better hind-quarter than any Ca«ase, 
pure Merinos I liave happened to see, except one 
particular ram belonging to Lord Somerville,” This 
change he attributes to the female or liyeland blood, 
wliicb, in forming the progeny, acts most on the car- 
case, while that of the rnoJe or Merino chiefly affects 
tlie skin and fleece. 

Tho statenioiita of Dr Parry as to the improvement owl on i 
of the fleece, apparently just in theory, nave been Flecctv 
confinnetl by tlie trials made with his wimiI by respect- 
able manufacturers, and the opinions of competent 
juilges regarding the fineness of the fobrics whicli 
have been made fi^m it As it was his great object 
to cover the Merino-Ryelands with n« fine a fleece as 
the Spanish wool of commerce, he did not accurately 
register the observations be had made on the quality 
of tho early crosses ; hut he found that “ the first 
mixture of the Merino with the Uycland adds about 
one-third, or somewhat less, to the fleece of tho lat* 
ter breed, without appealing to have much influenced 
tho fineness of the filament. In after< crosses, some 
curious circumstances occur. It is well known that 
tho wool of the Merino and the Kyeknd are both 
short, and the latter the shortest; neither of them 
usually exceeding, in the ew'es, inches in length. 

Put the second or third mixture of these breeds car- 
ries tlie wool of the ewe to the length of four, and 
sometimes six iuebes, with great increase of weight. 
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Sbeep* but still couside^ble coarseness in the filament, The ^ 
WyW fourth cross hring|s the wool to the Spanish standard 
in p6int of fineness^ and ip'eatly redupes the length, 
loavhig it still somewhat greater than that of the pure 
Merino. In every stage of the experiment, the wool 
ie profitable, either in quality or weight.” 

According to the general opinion of cultivators on 
the Continent, any breed of ewes, however coarse and 
long in the fleece, will, on the fourth cross of the Me* 
rmo ram, give progeny with short wool e<|ual to the 
Spanish. Of the truth of this proposition, liowever, 
Dr Parry justly cxpi'esses some Aoubts, derived from, 
his own experience and that of others. But it is cer* 
tain, ^ he adds, that one cross more will, in most cases, 
effect the desired purpose. 

Successive « If we 8U[)pose the result of the admixture of the 
Crossed blood of the Merino ram to be always in an exact 
arithmetical proportion, and state the native blood in 
the ewe as Gt, then the first cross would give •J'f of 
the Merino ; the second 41 i the thinl 44 * ^he fourth 
44 ; the fifth 44 i sixth 44 ; and so on. In other 
words, the first cross would leave H2 parts in G4, or 
half of the English quality ; the second 16 parts, or 
one-fourth ; the tiiird 8 parts, or one-eighth ; the fourth 
4 parts, or oue-sixteenth ; the fifth 2 parts, or one- 
thirty-second ; the sixth 1 part, or one-i^ixty-fourth ; 
and so on. 

Now, if the filament of the Wiltshire, or any other 
coarse um)o 1, he in diameter double that of the Uye- 
tand, it is obvious that, according to the above state- 
ment, it would require exactly one cross more to bring 
the hybrid wool of the former to the same fineness as 
that of the latter. This, 1 believe, very exm^tly cor- 
responds with the fact. The difference between one- 
eighth and one-sixtecntli is very considcmble, and must 
certainly bo easily perceived, both by a good micro- ' 
scope, and in the cloth which is manufactured from 
sucii wool. In the latter method, it rertainiy has been 
perceived ; but I have hitherto had no opportunity of 
trying the difierenre by the former,^ The fifth cross, 
jui I have before observed, brings the Merino-Wilts’ 
wool to tlm same standard as the fourth of the Mcriiio- 
Ifycland.” f Comi/ittnieoHoJis to ilte Hoard of At;ri» 
culture, Vol. V. p. 438.) 

The success which has attended this gentleman's 
well-conducted experiments, will iiest appear from the 
following statement of the wool produce of his form, 
at the shearing at Midsummer 1806, furnished by him 
to the Boai'd of Agriculture, and publishe^l in the 
fifth volume of their T^ommunientions ; in the Supple- 
ment to the Essay, from which we liave chiefly col- 
lected the foregoing particulars : 

Wool pro- The whole land in my occupation during the pre- 
dtice of Dr ceding year, was one hundred and sixty-five acres, of 
Parry’s which twenty were under the plough ; and 1 bought 
'wm, igheep a ton and a half of oil-cake, twelve 

bushels of lintseed, and a few bushels of grains. On 
the other hand, with the’ addition of two quarters of 
oats, and half as many beans, 1 entirely supported on 
tlje same ground three farm-horses for quo year, and 
a fourth for half a year, I also furnished the entire 
hay iibr four coach-horses, besides the food of a use- 
ful jack-ass, and the summer-keep for two cows. Un- 
der these ckcuiUBtances, the produce of the wool Whs 
as follows ; 


Ih, w. 

Unwashed wool from my improved breed.. .1596 3^ 
Washed wool 6f .7 half-Dorseis, 27 Ib. 8 ox,'| 
which, if of my breed, would ///. oz. 

have been, unwashed, ..31 6 

Washed wool from 20 Leicester 
South Downs, 77 Ih. which, 
from my breed, unwashed, 391 8 

would have made... 90 

Washed wool from 60 Leicester 
Hyelaiids, 200 lb. 8 ok., which, 
from my breed, unwwhed, 

would have been 270 

Unwashed woo) from 195 lambs, yielding, 
if shorn, iikmu than IJ^lb, each. 243 12 


Sheep, 


Total, 2231 Ih 

Now, if we suppose the consumption by the other ani- 
mals which I have specified, taken in connection with 
the extraneous food of the sheep, to equal the produce 
of fifteen aci’es, the sheep land will be redurcul to one 
hundred and fifty, and the return of the wool acre 
will be 14 lb. 14 oz., which at only 3g. ;>fy lb. in the 
yolk tJirOugliout the fleece, will give L.2 ; 4 : 7A }wr 
acre, on land certainly not worth, on an average, 
twenty-six shillings. 

“ I am myself fully persuaded, that, in the former 
part of this Essay, I have greatly underrated the ave- 
rage weight of the fleeces of my flock, if they had 
been, hh they ate now likely to be, for a sufticiciit 
number of gem'rations well fed. Ton rams of ditto- 
rent ages from four teeth upwards, purchasecl of me by 
Mr Btrkbeck, yielded last year 97 lb., onioarh O J lb, 
each, of wool in the yolk ; and, these, two gav(‘ 

11 II). 15oz, each, and one, which bad the finest fleece. 

12 lb. This weight, which 1 believe considerably ex- 
ceeds tlmt of any pure Merino fleece ever produced in 
England, and which fully equals in clean wool that (*f 
the boasted fleeces of France, was, doubtless, owing 
to duo care and good keep. My own crops last year 
failed ; and the arable land which 1 hold is not, in 
my ostimatirm, half enough to alford proper winter 
austenanci) for my sheep. Tliis year, hoWcv^*i% my 
flock promises to yield a lai*ger clip, of wool than last 
eeason. 

Several otlier distinguished individuals Imvfe taken 
a lead in improving the fleeces of our native short- 
w'oolleti breeds, by. crossing them with the Merinos j 
and, while their patriotic exertions deserve well of 
their country, have considerably increased their owti 
profitis. At the head of these, perhaps, we ought 
to place Lord Somerville, wdm undertook a voyage to Lo,^ 
Portugal for the sole purpose of selecting from the mervilR^ 
best Spanish fiofks, such sWp as united in the great- Flock, 
est degree the merit of a good carcase to a superior 
fleece. Notwithstanding the difficulties he had to 
encounter, augmentctl by tlie war between Great Bri- 
tain and Spain, he brought home, in 1801, a flock of 
the first quality, selected ft'om the Trashurmntk, or 
travelling breeds of Merinos, which was the admhtl* 
tion of the Spanish sheplierds, througli wlioso flocks 
they passed in their journey to England. Small 
flocks of Merinos are now established in Irehmd and 
Scotland; and Mr Malcolm Laing has been very 
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a numerous one, so far north as the 


successful witli 
Orkney Islee. 

Mviini) and Wc shali conclude our account of thie valuable race 
Siiiitii its cross br4jti(ls» M'ith an extract from a letter, 

l^y jyjj. a profesHional farmer of the 

liigbest class, to Dr }*uny, and quoted by the Doc- 
tor in the l^say above referred to. ** The fleeces of 
the first cross, (between Merinos and South Downs), 
washed, are to the parent Soutli Downs as six to five 
in weigiit, and as three to two in value per pound, 
'riius, 

100 South Down fleeces, Jij lb. cacli, at 2s. L.25. 

100 First cross - 3 lb. — ■ ■ — fis. L.4<5. 

“ .So rnueb for wool ; and were it not for the air of 
extrava^aiKH! it. might give my statement, 1 should 
add, that there is an (evident improvement, as to use- 
fulness of form anil disposition to fatten, in a large 
proportion of individuals. 1 had the courage to ex- 
hibit at Lord Somerville’s shew, in March last, five 
ewediogs from your rams, ami the honour to bear a- 
way the prize from all competitors, hy the merit of 
carojide and fleece jointly. Ou the whole,. I believe 
that the improvement of tlio woo! may go on, without 
detriment to the carcase, until w.; shall attain a breed 
of sheep with Spanish fleeces, and English constitu- 
tions \ hut 1 am also convinced, that this must be the 
result of careful and judicious selection.” 


Age of fat 
ling. 


Food, 


3. Failing* 

After what has been said in the chapter on arable 
land, (See Tuunips, page 135,), and in the second 
chapter, (See Pastukes, page 154.), little remains 
to ho added on this point. The age at ^vhich sheep 
are fatted depends upon the breed, some breeds, such 
as the Leiciestev, maturing at an eailier age than 
otheih, under the same oircuiustanccs ; and also on 
the abundimce and quality of the food on which they 
are reared, a disposition to early obesity, as well as a 
gradual tendency towards that form which indiimtes a 
propemuily to fatten, being materially promoted by rich 
food, the young atumals are yet in a growing 
state. I^Oii good land, the Leicester wethers are very 
generally brought to a profitable state of fatness, be- 
fore tlrny are eighteen months old, and are seldom kept 
on for fatting beyond the age. of two years. The 
Highland breeds, on tho other band, though prepared 
by means of turnips, a year at h aat sooner than tliey 
could be in forme]* times, ustuilly go to the sbambles 
wlien from three to four years old. The ewe^s of the first 
tiescriplion are commonly fatted after having tirought 
iambs for three seastons, timt is, aftiw they have com- 
pleted their fourth year . and those of the small breeds, 
at from five to seven years of ago, according to cir- 
cumstances. . 

liesides the mimerous flocks fatted on pastures for 
the supply of the market during summer, a very large, 
proportion, especudly of the slieep kept on arable 
laud, is fatted chiefly on turpips, the Avinter and spring 
consumption of butcher-moat being now abumhmtly 
provided for by means of this root, in all those dir?- 
tricts where the best courses of husbatidry prevail. 
We have already mentioned the weight of the difle- 
ront breeds in the description of tiiem«-lhe mode of 


deeding, under tlie heads of SbiH^ 

and shall now only add, that it is pn intiariable ru^ 
with ajl good managers never to mlow or any General 
otlier animal reared solely for the sbambles, oyer to 
lose flesh, from its earliest ago tilt it is sent to the 
butcher ; — that it is found of much adi^tago, witli a 
view to speedy fattening, as well as to the oconomy of 
food, to separate a flock into divisions coiresponding 
wdth its difl'erent ages, and the purjmse of the owner , 
as to the time of caiTying them to market ; — arul that 
the chauge from the food of store to fatting stock-^ 
from tliat w'hich is hardy capable of supporting the 
condition which they have already attained, to that 
which is adapted to their specily im|n'ovenient in fat- 
ting, ought to hc‘ gradual and progressive. Thus, very 
lean slieep ai*e never, in good management, put to full 
turnips in winter, nor to rich pastures in sumimw ; * 

tliey are prepared for tiii'nips on good gi-uss-land — often 
on tho after-grass of mown grounds ; and kept on se- 
cond years leys, and afterwards a modemte allowance 
of turuipR, if they are to be fatted on pjistures. It is 
H common practice, in the instance of t,J»e Leicesters, 
to keep all that are not meant for breeding always in 
a state of fatness, and, after full feeding on turnips 
tluYUigb ivinter and spring, to finisli them on the first 
year’s clovers early in summer, when the prices of 
meat are usually llm highest. 

The luxury of tlie age has called forth the ingenui- 
ty of Dian to accelerate the course of nature, at an 
expense which, in this species in particular, is in no ile- 
gree compensated by tho intrinsic value of the young 
animal as human food. lIouse4atnbs are fed in such House- 
numbers os tlie demand may require, in the vicinity Lambs, 
of London and other large towns, where they are sold 
in the eai'ly part of tl»e soasoii, commonly at much 
higher prices than fat sheep of full groivth. The Dor- 
setshire breed, we formerly observed, can he made, 
to yean at almost any season of tho year, and they 
are therefore the only kind kept near London, But 
in tJie neiglibouillood of those towns where the rich 
are willing to dispense with lamb during the early part 
of winter, other hreerls are made to furnish the supply 
at a more advanced period of the season. 

The following account ot tho l.<ondon pi'acticc may London 
be useful to those farmers who find it their interest to IVactke in 
give their attention to this branch of management : 

The sucklers, 8aU?smen, and hutebefs of Lon- 
don, arc aware that such lambs as liave shatp barji^i 
oil the inside of their ^ips, are certainly of a deep 
colour after being hutcliiwed; and all those wliose 
barbs ai*e naturally Umtly do as certtiinly prodwe fair 
meat 

This knowledge has been tbe occasion of many 
lambs of die hlfer hind Imng he.pt for ram.Sy. and seM 
into DorscUihitVy crpresslyfor the purpose of improving 
iM cohnr of the jlvsh of home-landis* 

“ The issue of such mms can generedly be warrant’- 
cdfair, and such nmd idivaifs sells at a higher price; 
hence arose the mistaken notion, that Midtueaex rams 
were necessary to procure liouRe-lambB, 

“ The Hheej) w hich bi.gin to lamb alwut Michael- 
mas are kept in the close during the day, and in tbe 
bouse during the night, until they have produced 
twenty or thirty lambs. These lambs are then put 
« li 
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Swine, other specteft, a tlispoNition to make fiat with a iimmIo- 
rare (‘.oneumption ofi food ; uud while it may be skI- 
visaJ)ie to prefer the larger breeda in those places where 
haeoii and flitches are in most deniand, the snialhnr 
breeds are moat eHteetnefl for pickling, and are, be-« 
yond all doulH, moat profitable to tltose farmers, who 
allow them little else than the range of the iarm-yard, 
and tlie oflhls of the kitchen. 

Bc>rk!>h;re. The Berhkire pig», now spread through almost 
every part of Engkind, aud several places of Seol- 
land, are in geneml of a reddish colour, with black 
spots, large ears hanging over their eyes, short leg- 
ged, snudl boned, and inclined to make fat. The 
surprising weight that some of these bogs have been 
fed to, w’ould be altogether incredible, W'ere not tlm 
facte well attestetl. “ On Monday the 24th of Ja- 
nuary 1774 a pig (fed by Mr Joseph Lawton of 
Cheshiro) was killed, which measured from the nose 
to the end of the tail, three yards eight inches, and 
in height four feet five inches and a half. When 
alive, it weighed 12 cwt. 2 10 lb.; when killed 

and dressed, it woiglied 10 cwt. 3 qrs. 11 lb. or B6 
stones 1 1 lb. avoirdupois.” (Culley m Lire Seock^ 
p. 173.) 

Haropslure The Hampshire bi-eed of hogs is also ver)^ large, 
being longer in tbe body and neck, but not of so com- 
pact a form as the llerkshire : they are mostly white, 
and well disposed to fatten. 

Sussex. 'J'he Susmx pig is distiuguished by being black and 
white, but not spotted, fre({uent1y black at both ends, 
and white in the middle* The general siae, when full 
grown, is about IB or 20 stone. 

i^'ufrjllc. The Suffolk white pig stands high, is narrow on the 
back, with a broad forehead ; the hair is short, with 
many bristles : weight 16 to 19 stone. 

Chcdiiit*. The Cheshire b’re^ is distiuguished by their gigan- 
tic size : in colour they are black and white, blue and 
white, (not spotted, but in large patclies of black or 
blue), and some aH white. Their heads are lai'ge, with 
very long cars, remarkably long in tbe body, very nar- 
row in proportion to their siae, with large Imnes, long 
legs, and much loose skin. 

siiropdiiro. The Shroj^m pig is also a hiTge coarse animal, 
aith much bone and hair, and many bristles ; their 
colour mostly wliite, with black patclies, some rather 
sandy. They are said to bo much liked by the distil- 
lers. 

Iludge- Tbe largest breed of the island is supposed to be ' 
kept about Hudgewick, on the borders of Sussex ahd 
Surrey. 'J'hey fired to an extraOrdinaiy siae, and 
weigh at two yeai's old, nearly' double or treble tiie 
weight of most other soits at that age. (Middlesex 
liemfrU) 

uhincse. Tbo Chinese breed \% of different colours, white, 
black, black and white in irregular patches, and of a 
sandy hue ; and their is no less varied, though all 
fff them smaller than the breeds already mentioned. 
Tlie larger soit, siieh as weigh 10 or 12 stones when 
about a year <dd, or ra^er pcrlmps a cross with some 
native broed, may be recommend^ as the most suit- 
able kind for arable farms, ;vvben «^ir maiutenaiicc is 
to be got chiefly in tlm foM^^yards. The form of tbe 
Chinese pig is generally good, and their, flesh excellem, 
but it is easily made too iai (or delicate stomachs. 


The roost numerous in the lowland counties ofCsnersf 
Scotland were, and in many places still are, very un- 
profitable animals. They are of a white colour ; have 
liglit, narrow carcases, with bristles standing up from 
nose to taU; long kgs; and are very alow feeders, 
evmi at an advanced age. In tbe Hkhlaadsand He- 
brides, the breed, supposed by Dr Waflmr to be the 
aboriginal, is of the smallest siae, neither white nor 
yellow, but oS a untfuitn grey colour, and shaggy, with 
long Lair and bristles; ^eygraae on tlie hills like 
sheep ; their sole food is faerl^e and roots, and on 
these they live the whole year round, without shelter, 
and without recuiviug any other sustenance. In au- 
tumn, when they aio in the best order, their meat is 
excelletit,, and without any artifiGial feeding ; hut when 
driven to the low country, they fatten readily, and rise 
to a CAUniderable bulk.” (Walker’s Hubridest Vol. IL 
p. 17.) Li the Orkney Ishuids they are commonly of Orknev, 
a dark red, or nearly black odour, and have long bris- 
tles, with a sort of coeme wool beneath them. 

Tlia mode of ^eedinpt ^ foodt and the general Msnage- 
tnamgment of swine, are all of them so much dc- 
pendent on local circumstances, and are so miieh 
vaiied in consequence, that it is neither possible, nor 
would it be.of any utility, to describe the practice of 
fiifferent counticib or rather of almost every different 
incUviduid. 

The period of gestation With swine is sixteen weeks. 

The pigs are commonly weaned when six weeks old ; 
soon after wbmh the sow is again in season, so that 
two litters am. usually farrowed witliin the year; 
sometimes, though very ramly, five litters in* two 
yenm. There are two things* of {mrticular imjior- 
tahoe to be attended to in tbe breeding of swme : 
lliey should not be allowed to fiarroM' in winter, as 
young pigs are exceedingly tender, and can with dif- 
ficulty be preserved in very cold weather ; nor at a 
time when food is scarce, as is generally the case up- 
on corn-fiiirms iu summer, if the stock of them is large. 

Tbe months of February and August have been re- 
commended as tbe best periods Ibr parturition. (Hen- 
derson <m Sunnsy p. 27.) Twenty swine are estima- 
ted to bring at an avon^^ seven pigs and a half each 
for their first Utter (IbvL p. 17.) ; but the number va- 
ries much, and many yoniig pms am lost soon afitei' 
their birth by the mmindness of thmr dam, and byca- 
^ sualties, to winch thby am more exposed than most 
** other yoiifig andiualsk 

A sow in pigs ^culd be separated from tite herd 
s(5me time befbm ^e expected to farrow, carefully 
watched, and Uttered with^a small quantity of dry 
short stiraW. Too much straw la improper, both at the 
tiiue Of fi«ri>w'ing, and for a week or two afterwards, 
as tbe pigs are apt to nestle beneath it unpereeivetl 
W the BOW, and are thus in dahger of bemg smo- 
titered when she lies down. A bmeding sow should 
be wail fisd, particutoriy when nnniOg *, and it is ad- 
vantageous early to accusUMn the pigs to fised ^m a 
low trough, OB milk, or other liquid fiMKh4Dixed widi 
meal or bran. Such of tbe piga of both eezes, as 
are not to be kept for iMPeediDg, are tunially castrated 
or spayed wlien about a mondi old, and the whole 
may be weaned at the end of six or seven weeks. 

They should then be fed regidarly dime times a-day, 



AGJliGULTUR E. 




Swin^ with meal ami w«t#r « Kule warmed^ until they are eonnomi pmctke of them by ringi iu 

ftWe to ehlft ter ihateaelyet amoacr ^ pwt of tee siKMit) i« wietel and tronfalesoiiie ; tliey mutt Jjip 
' V they give wiy^ .and that bappena ', 

Cottftger^s TIm teod ate)iw«d,i«r1li^^ growing or ltetteniiig eir t^uen^ rii^ ateml hut little security 
asi'ine* <lepeiida on 

The eotta|^.nte n4te^ lOiaty «ie aet down in different Stye*. 

o£Me of hte yfol^ ^ te. tee'tenHhete hept> and die 

't »tai^.nr''teedW 'Tito eotti^er erecte a Uttk 
a few potiitotem fot fnffl|iaf^ M tcMtel teMIto* aakdeMtoy email termerK 

it ter If swine 

with lioW-potite^ wedk (t 1^^ 0^ aredl^i^rteMy ere m 

pigs, hoivevei^itefln teilvey i^^ 

selves moderately' tet, 'and etejj^,A. i/ldw' i|p'^:’j<0ee^,^Biie 

dition to tee .leiator '' 

soute-eastote.‘‘teii^iiw.4^'S«e>^^ ; ntet^'' e>hm‘ te.>mte'v:aap«pK:''ii^w^ 

tied ploughmen lU# iitoteteM teitei^ »;pi|R teidisult|diyide« g emaQ ymw tv*|iere teis 

each, white t|i^ tejad^ teiie teiteit^tte tept^/nd ip fdl its parte, them 

their temite -'Kouate j^vy with young,' 

Cum. pense. On jtemy i^itedng, ter pi^ newly ti^eaned^ ter 

I'arinerfi. frequently, teo? iNily /depa^ute'^^ te. Mepmi ^ 

straw-yante, ■ Tb^'iwminga ef'''^ h|Uri^ilohi) (^ ■' '\. 

left u^ the stntWi’.nip oats teu^^te^vtee dung littk perk,;u hnmte of hu- Pickled 

of horses, with g teate olt tee. toiyipii g^lm tee cattle iMto is^eajidhd .on to a ^onidderahle extent at Pork* 
in winter, iiiid<te teo tew^ to suto^i a^pto toitoy of ptir stejpj^ tee' tef^toe to^ut in ^ie^es, and 
subsistence to afvlue, ip teg pfopopjtipit> pdteapl, m pne peeked In kits tnpidei hje teg.pttn^, mtoining from 
to every dte or six apiee under oerp^^cidrtef e^ id^ , opn to twp .ow|> Salt Is te wtoer HU tee 

nips. The kitchen and dairy gireumme aadetofice; tie totoldrd he stitoog, emm^jlto sndm jin |gg ; it is Hien 
pigs newly weapete nnd:ite0 to Mtoh ito t^ aoph to be boiled, and, white itold, poiirPd upoai teg pork* When 
slaughtered. 4 great miliiky m . kiued^wbeR about a tee end of tee kif in teh teHde ia ready for 

year old, that have iie?te wtem feci at sny eaponse bemg Sent to totehpt.1 > . 

teat can be estimated* :/ A teuf if o^tt good breed, A (eto >wrxtojr ' h^, partieutto direetUma for 

nil) always be moderattey^tot to m the c^gg ;<ff btexmt jMded ti^ i long couvso of 

of tee stinw-yard^ ited te^ expeiidbctei iwhich tetoetei^ to be morege- 

quality.' ' '/■ '■' nerally teem to his own 

Fo«aitigfur When faimeite'diid it prctet>te1d'':g(i^ke^^^^ wo^ds, ' ' 

StacoT.. tlmt cannot, be tettoned ter bicoii>r|M to t|te itekeHepw ' ^ After tee iteupftea iteh^ all night,' lay it upon Directions 
in some of tee wtotern ooteitieer widwwtt mtoguler atorongteble, or b«tofcU|KUtite bate, cut off tee head, 
supply of tend being ser^ up to teeter ted'teeteod doto by tee. tetoi «nd to tee hptder teet so ter below 
. is, ta rear swine 'teteily tei xpw pototete ehd Swedish . tee bou^v to wiu ^ not dl^guto tlie tomis^ and have 
tuniips, and to;tetton teten pn tetoe ixtets, bqiM fd hang 111#^ by* Hien take a' dea- 

prepared by etoMi, wite e.toitoto tof oat, bai^ or hand-mallet, itod di- 

beau and peas mete Their troughs shoted be vide the tocnae up te#iniddle of tee back bone^ lay- 

replenisbed with a fttoli tpiaatity of tetelto a ttooo, ,tog to Ip W «?|teil .hglyto.: Then cut the haw from 
and kept nhwaya toan ; wto their food teapi^d occa- the akto^b*^ te<^ totopd ilie back-bone, which , 

siomdly, and aeaaohed with sidu . If proper cam be 'WlJ ito:dto|<te]g tImvOamase ; then dress tee 

taken, says ^ toto teritoi^ « o feecUng pto ahodlf not n off the skinny part, so 

consume more teiiii eto Wtochester ^ snape it wite a Kalf-ropd point, clearing off any 

made into mete It ought to Ito teeltotl to to tbp tet that may tppeto. Thb tow will next take off 
ground, the same to /&r htod not be tlivtoorti edge wong tee:i bate-bone with his knife 

sifted,” (HemlemiMiV l>«totee ^ p. 26.) Mfet, and dice off the first rfh next tee shoulder , 

' Swiue^. to to irte kutote^^ato vtoy to te got teto htewfe he wm peiwive w Woodv vein, wbicb he must 
forbidden ground.^ uptotvlimito^^^itoi teey to eel- ttee outi for if it to lato ^ that {mrt;to apt to spoil, 
ibfo, for 4hto roastob r pmtol go ThevCtoners must be egpatod off where the ham o-as 

eomeiimeafor.u totw^teR:W<teeto(teM<^ ' . . ■ ^ t ■''' 

tee mmibef to to lat^e to; to toptoe of ./^w^fukUlhig t*^*teor ,df swine, what sides you may 

comtont/hefdlng# - In htoediwstedteetot'daytoy 

teways to^nto to ito. pilkij^ teto ^ acioto tote other, and giving eate 

MtHicof bosidothetote^ Atoteerwitoto flitch a^^derlitg^iff and then covering it 

preventing ^ ttosiduteif id dto^ with salti r Prtooff m the same manner wite the hams, 

ihdrdig. by teerasato^b and do not omit giving teem oJittIo 

ttodoto Iff tete Stout byi^^ tearp totopolre, as it optos tea ptoi of tea fete to rec^ve 

knis. teottt an mchvand a hwf nose. This fim besides, gives tee ham a pleasant flafOto, * 

maybe dima witeHttks pain^ and aapisMudice to tee anAmakes tojitoto iutoy, ^ . 

tomal, when about;two or tenm ITw “ Let teem lia m tins state about a week, teen 




188 AliKlU 

Swine, turn tluwe on the top undermoat, giving^ them n fresh 
salting. After lying two or three weeks longer, they 
may be Imug up to dry in some chiianey, or emok^ 
Jiotise. Or, if tlm ourer cbooees, lie may turn them 
over again, without girii^ tliem any more salt ; m 
which state they may lie mr a mouth or two without 
ratehing any harm; tmii) he has convenience for dry- 
ing tliem. I pmUaed for many years the custom of 
carting my flitches and hams through the country to 
farm-houses, and oted to hang tliem in thdr emm- 
neys and other parts of the house to dry, some aea- 
sons to the aroouict of five hundmd calcases* ^ 1!)}ta 
plan 1 soon found was attended with a number dtio* 
conveniences, yet it is still common in Dumflds*^ 
shire* ' 

Smoke- o About twenty yearn ago, I cmitrived a tmjalt 
iiou»c. «inoke-house, of a very simple eooatfuetlon; Alt is 
about twelve feet square, and tha wi^ a^t seveit 
feet high. One of these huts Jr^iuraa sk joists 
across, one close to each wall, the other four laid 
asunder at proper diftances. To nseeive five rows of 
flitches, they must be kid oft the top of the wai^ A 
piece of wood strong enott^ to bear flfie weight of 
one fliteh of bacon, must be flxed ncross the belly 
end <if the flitch by two strings, as the aedc end must 
hang downwarils. The piece of wOodjnust be longer 
than the flitch k wide, so that endb end may rest 
upon a beam. Tliey may he put so near to each 
other, as not to touch. The width of it will hold 
24* flitchm in a row, and there wilt be five rows, 
which will contain ISiO flitches. At many hams may 
he hung at the same time above the flUches, contri- 
ved ill tbo best manner one can. l*he lower end of 
the fliu-hes wilt be within 2^ or $ feet of the floor, 
which must be covered five or sk inches thick with 
saw-dust, which be Jdxidkd at two different 
sides. It will bum, but not cause any flame to in- 
juro the bacon. The door must he kept close, and 
the hut must hare a small hole in the roof; so that 
pert of the, smoke may ascend. That lot of bacon 
and hams will be ready to pack up in a hothead, to 
send off in eight or ten days, or a litde loi^r, if re- 
quired, with very little loss of weight. AiW the ba- 
, con is salted, it .may lie In the salt-house as described, 
until an order is received, then imm^iati^ hm it 
up to dry. ' 

1 found the sniok6>^bou8e to be a gmat saving, not 
only in the expense and trouble of employing men to 
cart and hang it through the <m<mtry, but it dM not 
lose neariy BO much Wright by thk proe^ 

It may be temacked, that whatever is shipped for 
the Louden market, or any other, both bacon and 
bams, must be knocked hard, and pmked into a sugar 
hogshead, or something similar, to told about ten hm^ 
fired weight. Bacon km only be cured from the mid- 
dle of September, Mil the middle of (Hen- 

flerson s TrmiUe ^ Swim, p, 39.) 

Sect. V. MiscBx*{.4NEotm Xiua Stock. ’ 

Undor this title we weu^ comprise Mules, 
Goats, lUhbits, I^igwms,; Poultry, and Bees? all of 
which have been treated of in the body of tlie work. 
S*\! tile Indexes to Mammalia and OnwixfioLoor, 
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and Poultry, Pigeons, and Bias, ua^ separate M?***!*® 

articles. See also Bek in this Supplement* S^k 

The value of these species, as agricidtelal Live- .. _ ' 
Stodc, is comparatively inconsiderable in Britain, not** 
withstanding their importanee in some other coun* 
tries { and, in an economtcnl view, some of them aro 
imdoubtedty wasteful and pernicious. A»m tmd Asses an* 
flHifof are ffridom or never cwloyed in Arid kbour, Mules, 
though it was the opimon of Mr Bskewell, end a few 
other eminoilt agrlcmterists^ that there would be some 
advtolage in propagatiag ibe am on account of its 
hardhsess, «nd the coarse food on which it may be 
maintakiad* Trials have been made to improve oyr 
proasilllkneds^ by crosses with males introduced from 
fotei^ imkii; arithottt having bad the efbet however 
of kto tise, either for the plough or the 

cait; aiwi wbireter the servfees of a small animal are 
ito ba^ from nine to 

hands high, whkh seem bsM adapted to 
every puip^ than astes or mnks. Goats are to he Costs, 
fotind only in small Btunberi^ mmmt in some parts of 
^ Highknds,- andere kept chiiefly for the medicinal 
i|iiaHty of their milk. nro justly considered Pigeons, 

as a nuksnee, by evefy tespedabk writer on nirai 
economy, and certainly by avisry feemer who is with- 
in the of thew depnriatkiii* 

jBaMkt are a land oratoek^ about whkd) some dif-Rsbbiu. 
ferenee of opinion still exists aia<mg intriligrat men, 
though tbeie are ^haps vary fewwUiatluDfl, in which 
they can be conaideied aa nwre profitable than any 
other mode of occupancy. It k inot merely that they 
In general return ksi for riirir food than otlior stock, 
but Bmt they aro also very .’difficult to confine, and 
most destructive to the tiopo and fences in their 
vicinity. Hieiir nuifiber, though still considerable, 
has accordingly decreaaod, and omitiiiues to decrease, 
w^ the progrow of improvement; and unless their 
skins shall bimme of much greater value than at pre- 
aeot, they can be object of considevation, only on . 
such tracts as roust ' otherwise be left to the animals 
tliat are still in a itate of nature. In the present state 
of our agriculturo, however, if it be found advanta- 
geotts to retrin this species, it ia proper that the best 
hibods and the best mode of management, aa well as 
thrir value, riiould be known. 

A deeo, sandy, poor soil is the most suitable for 
rabbits, though, ;und«r good management, as turnips 
must be provided for wmter, there ahould be parts of 
it capable of bearw that mid other crops; and the 
situation may be rither on the rides of hills, or on a 
flat amfeioe. Artificial barrows aro made with an Artificial 
ttiger, to lecMMBletbnu to dw gniiAd, and to pn-Burrom 
Mm tbom ftmn tuhud, tnitil ^horc time to make 
duir ewa biinem ; and oo hvri MureDs, thia imple- 
be tMafully «iii|do,wi ihiin time to tine 
■ftomrda. Wanena an conmiODljr fenced witl» a 
Md and, eqiped nidi fene or lifeck thorn, in all 
aboqt dx feet Idgb, and tiioaU' tiafayt bo kept in 
cenqifeto Mpair. fiaddaittlw nbbita, a- mmbw of 
UM^ tie utuaUy fci^,iB nfam'gn«idt duriw die 
sutamer. 

'ihe tilinrioM ndiiat it nowMoM eaMen^thaoVariMiw. 
the,«jr, thoagb the latter it ao nmeh Inudier, that 
if a wamu be atedeed witb both, them trlU in o few 
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^n«^tiie.yegii be noting bat^ jfieyi. fLi$ie(iMir$ JiepoH^ mi will ecratch the snow off when covered. 

SSIpb P-i82.) The (&b;«flli0 grey ttibbilke^ thatii, littgectttjoadeof twmpi a-day, will fodtlevone.t^^ 
the VrooJ*^ » pern) off tlie pelt, m a matalial of hat«, Aiorone thouaaiid oi^ huudM ooupU« of rabbits 
whereaa that ^ the lith^^ W whkh aelli much wldch aie ehwi* * proper quantity to be left aa bre«l*^""^V^ 
higher, w dresaed aefar^ and goea, it iaaaid, priodpaU % atock, on ^ aerea of iuelosed ^rreu land. In 
lyto Eastlndheai'*^ ^ Miim VoiU. Imey aiowe, apeat deal of xooiiey muat bo expended 

p. 0654 ^ > r ; - ; . . v ia daaiiiigtheoiioarffxiw thaa(an^ 

nrtcdtog. Ofiebubkwitai«rl«'wnefaiu(^^ keep a« rmuoh aa^powi^le the rabbita within their 

the back the day liia htkm botws< / p« 3S9.) 

day» with yatUiA whMltiamlw^ about tweu^* . Atnonriaoi^oM toahowdie ex penfiie and Expense 
two dayi, fbr m ffnkt hhlf b£ tittah ate bUadL prodiiee» Mr Artbttr Young aoema to consider the v^o- 

But when eonfiUodv^n wai3an%: fhbjbita tddont brood Wing aa lha moat nootttate;; and aa ho w a ilecided**^^*^' 

tnom than twice a^year, and iwaiio bf^bem d% oiUMt anetny to ddt stocks theio la uo. loaaon ao auspect ex- 
in panieulariy wet, cold ieaaoku^rWr or ncaMla bring aggeratiaii* ^ \ : 

mointhanoiiahtllrtr.^FtaiidMi^^^ Mr Heldgate etatoe .the esqione#' of 17p0 acres 

p. 299.) Thofekiiif' W ^ Mr beat atate, from the under lObbita, m eUvor aart^ thua t 
middieofNoraittbartiff€hrlianiia,ih»^ ^ Labour^ three lalpMarpi^^ extiaae- 

all that are itoito be'kqptllQebiMiogaioe^^ •bhinoa.al bbling, L. 85 0 0 

SHreralMhavn been late, «t from 15t^ Fwicee 42 10 0 

a dozen* ■ >''» .'■ ^ Winter Food 42 m & 

raking. ** The best maimer of taking rablnta i«, bjr folds, by Note, inipaf M foe. 14 a 4 

meam of nets abd coidi. The day beforo^ riMte Belifery 21 5 0 

areimendedsfobe taimtti foowaiTenorfWd lloalbeaid tbhe7s»aaa^ 595 0 0 

tanm, tndMtnonyaermofgvoandj^tbe baiAgenei^ ; > " 

)y making one eftA and aometiM pait of a dde rM ^ : ^ > : L. 800 8 4 

of thofold bkfteMMy op^ BlUdwftm ewploTCd ft ««tt wm, whh 

thefr Mlooin te *om pM ril dutMM t|,e of stoA prid for r supp«w 

^ rhm iiaio.w their 3 ^ 44. ,,, 505 0 0 

home or biirroimm mtiiimoffoediogp /Wheiimwai^ ■ 

rener fixes his new, by two) mebbeginmiig at each eud, ^ L 1325 8 4 

t^nwetin tho eefedovtlm^ fato^^t^^ fej^Vof AWettaiduiyear/Swr*^^ W 5 0 
they call neaHy take aff thmfotwmted at Once; but ' ^ 

H is a general practioa m Ibid at ewd aepaim L. 1404 13 4 

firom each colony. WIMM idd m foiriM * 

are teimiNl angW, to M|mrt neaiM fo the bt^ 

astherMte, wW thoy i«ominy^ M^^^ AmutU Acc<mnt, 

checked in getttog hornet will beat about by the nefot t on/i q a 

thi»e angtosaro, Mofor^vno Mtiired^ a^ *^^* *******^*”*'^***** ■ ^ ? n 

them an opportunity of aeertotog and aio i oy o u 

iiiadefoiw>--4m''icwWfot^lP^«^ • \ 1 8fi9 IS 4 

twelve mfottitoeB'lmM'dMp^iad about twdvetochet * ' ^ .v-'. ^ x-ooo, * ^ 

wide ; the kkIs hetng eat up .one^i^ainal'toMthef, over ‘ '> ■' «■ •-' " 'V — m --n-n,.- ,, ■ 

the groove, ao''«s')m''lM'W fidm,'^iW>tbe'''M 

a liouae'; these 'Chianali wo wwdo'Of euuid' JenarM ' " 

both end* beii« left open^ so foot whebi the 10,000 ooiqdei *t Ito 4d. L* 1168 1$ 4 

meeldtny are heail to head. WlW Ike tabbki find Bapeases 889 13 4 

foemedves pioveiMfirom retunitog to M ' " t^o oT n 

hoMiM* aadifaedavdiahtaBMam'iiemtortbo'waiteiier > X^oXVy. 0 0 

orM*^;^ (iUdv»,»«r;«rt la«^ 

anglea^ wlwn the warrencr piftaa m itom wt the open employed. Xhfo » very great, reckoned on the capital, 
enda. to trmmt 'tbfirTimmt firw fimnliTW ttV but email reckoned by to it amounti to only half 
bittwwwBirrfa dK> Bui .«|>po.,^^M«i^I4600, whi^ 

don ;. Imt liM wurrmn tomiwoM UM^ I ttk. to be uonw A» tiw wseount would 

ui Me w poMHik. livdaffi iNi^4««Mi4aw4ieeto^ 

and Aut ewimN!^ ^Imapajpln 4fw \ ^ Ptodnee » bWu'Mift, • M,*’«** *'•*.»•*• L. 1500 0 0 

Vub'ili. p. I' 'V ’‘’' *■■'* I . R i ip e i ne e .....I............*..#.**..* 869 0 0 

printer ** 'Tulwp., dwM, B a d lAift i u'aillFliiuneut'pwper '■'■■ ' ■ . ■ ' 

rad. kiad. of wfater food fcMubWH, <B nid »e ' Hu iulie d out* Profit.. * .L.631 0 0 

Of wlin euw l o dA i t u M y ABip^^ ghm orL.d7wrjaM6 ontbeMpiML 

Ibmwitli 9 M»pr^fio«f Miwbfru kaMkModadjrbo “ Tuke it bow ymt will, it ex^rin tlw teum fbr 

■Howod' WM tbe nonud io eofnad-wiA enoui; uud to atay ot Aooo noiionoeo remtiniag. . Tfao iavest- 
u^B itdoao iwtl£wiiHNa<fa'tO'ta>aM«rAoeoni am of « mmJI o^IbI jrioldt.miaionotthotiio- 
wboB had down i but in «eoBaO *l t m, -*BOy oro tbo Afa), Oho wifi t aad tbut the oanqaor will be aura 
oMotpr^terAodiaotiM^eaaAadAiaibjr^hoiroooiit, aorwaoceomrt Aoai to hotter woo." f’£f.p.891.) 
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!\]Nft«iUnc- Of PouiUry llie tnuKt rlifficuH to re«tr, and the most 
s?ock ''oraciou^i and improfiuble, ii the Turkty, Gem, 
\ . which Uyo and even &tten on gnusa^ are coiwidered by 

*. >'omo persona i^i the moat valuable^ ami iii many parte 

'}* of Eni^and the number la conaidariiible* Vuch fire 
not only comparatively banuJesa, but, from their feed- 
ing chiefly on imnwcioui imseetii, are probably dosenring 
of mure atteiUiou tban baa hitherto been paid to them. 
Hut (mtmon are by tar the mowt numerous, and 
everywhere add eomethiiig not hicoiieiderablo to tlm 
income of the iuhabitante of the country^ and to the 
8tock of food for the consumption of the people at 
largo. The trade in egga aloue» between the country 
and the towns, is a matter of some importance, as afilbrd- 
ing profitable employment to those wlio collect lh«m, 
and to others who afterwards send tliem in large quan*^ 
titioA to the principal towns. Accord^g to the Bta^ 
Ustical Account of Scotland, the people ^ Hawick, a 
small town in the county of Koxbuigh, more thau 
twenty yeai'>i ago received L.50 weekly through the 
year, for eggs collected in the neigbhouihood, and sent 
to Herwiqk fur the l^dndon market ; and in 1796, it 
was calculated titat the peasantry of Mid-Lothia» 
drew L.C000 a-year for poultry and eggs* But |n the 
w'ay tliese fowls me common iy managed by fiumers, 
there is reason to doubt whetlier they pay for the foot! 
they consume^ and the waste they 81*0 too often allow- 
ed to commit. The number kept by any indiyidual 
is commonly so small, as to obtain little of that aUen- 
tion that is given to other domesticated animals, and 
their ravages are accordingly greater, and tbeir returns 
smaller, tfian tliey would otherwise be» Yet in the 
w'arm cottages of country labourers, tlm common farm* 
yard hen m^es a valuable return for the food she re* 
quires, which is frequently potatoes, boded and mash- 
ed, with a little oat-imeai porridge,: a portion, of the 
daily meal of its, owner* A comfort^le degree of 
w'armth is so essential, that some gentlem^ have had 
stoves placGit under their roosts* . ' 

n»e 'J'he results of an exnerlment mado/mmi 
am\ i'ro> Qnd a cock, io 1807 and 1808, were> ntU 

ducaot ^ yj* barley W^eekly with very littfe odier 

iCwT" ®S6** weeks, the greatest 

jtuinher in the montlis of May and August, and the 
smallest m >jovomber and December, iflie eggs 
were sold in the London market air 1 |d. each, and 
the nett profit, besides eleven diickens, was L.8, 12s. 
2d. They were confijied in a small yaid, well shel- 
tered and heated by the fires of the houses with which 
it was surrounded; and prevented from by 

means of a feather, thrust through the nostrils Iot a 
few day«T the pam of which is supposed to have in- 
duce<l the hen to move about till die iuclinatiotii to 
sit had passed away. (Parkinifon on Live Stock, 
Vul. IL) - 

CHAP. IV. 

(lEKEUAL OBSERVATION^; ON THE AOUI- 
CULTURE OF BRITAIN. 

of The Husbandry of a great part of Britaiu, both in 

Agr;culV respert to the cultivatiun of toe soil awl the breeding 
ture, ^d management of lire stock, is confessedly superior 


uxiiuitJi:. 

to ikat of any other country in Eumpe ^ end die quan- 
Utyaad value of its products, considering tlio cbaric-”^"** 
ter of the dimate, as well as the industry,; wealth, and , ‘ 

resectability of its husbaDdrociiy arfe Without any jm- 
lalW# either in ancient or* modem timei* We find 
fim tolumella, that, under the Romana, the produce 

ibe grenier part of Italy was less dmn fouytimite the 
seed fm, iii. ecyh 8.) ; and this notwithstanding an on- 
produetlve fallow every second year, and apparently a 
mucb ipMkai^don tominiRlm, than Wou^ be com- 
patible with the more extensive peueenn of tlie Bri- 
tish l^armer.^ The average crops^i^' Britain have been 
stated »e high as nine times the seed ; and certainly* 
wherever management is tolerably correct, cannot 
be less than double the proportion amigned by Colu- 
mella to the richer soil and more genial ctimate ^ Italy. 

Of the Agriculture of France befdre the Revolution, a 
yeiyfitlla^ accurate account has bdm furnished by Mr 
Arthur Young, fimm ^ which it is suflkiently evident 
how much the general produce of that country, tlie 
hast, cultivated perhaps next to Britain, was inferior to 
tha$ of even our middling lauds ; and the progress it 
Ims made since, has not, acrordiog to the latest and np- 
pnrently exoggeraii^l accounts, been marked by any 
very groat, improvement either in live stock or machine- 
ry, the tvfo most distinguishing parts of British hus- 
bandiry. . 

It is natural to ask-— to what causes this superiority 
is owing?*— And why it is confined to a part of our 
territory, instead of being oxten^d* as our great de- 
mand of late for foreign com would have led us to eX' 
ped, to all soils that aie capable of pr<»fitable iuiprove- 
ment ? On these two pdinta wo now propose to offer 
a few very general remarks ; and we shall submit them 
to the rea<W without affecting that precision of ar- 
limgemeQt which more ample detaUs would have re- 
quired. 

J* The territory of Britaui is not engrossed by ai>jviMon 
few individuals, as that of the northern countries ofuf Landu, 
Europe, nor divideil into such minute portions as t}mtl'*'<^pvrtr- 
of some of the small states of the U-untinent. 7'he 
vast , tracts of country held by a Russian nr ]^)luilito nry 
nobleman, and the diminutive possessions of tlie Swiss, r.xrge 
and mom lately of the French peasantry, are ahnobt 
equally inconsistent with the more > productive sys- 
tems of rural economy. The foitner aro too huge 
for the superintendeiice of one individual, with a view 
to 'profitable cultivation ; ami the existenco of such 
extensive properties implies tlie degradation and po- 
verty of the great body of tlie people, and the absence 
of a middle class, possessed of disposable capital, orHudtoa 
at least of opportunities for Its investment io the soil* 

The latter, on the other hand, aflord no room for the 
employ meat of icapital, nor of dtose inventions by pf"per,v, 
w'hicb tlm charges of cultivation aro diminished, *and 
ite products augmented. Such small landed proper- 
ties ireturn little more than the wages of the manual 
labour by which they must necessarily be cultivated, 

Th^ small surplus produce, which eveiw bad season 
anuibilatos, cannot wrd subsistence to' those other 
cloases, whose labours are necessary to national pro- 
sperity and individual comfort ; and a part of the fa- 
milit's of the cultivators ilicmselvos, having neither 
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food nor employment at home, must either euii^^e or 
perish. To a certain extent these consequences 
have been already experienced, both in Ireland and 
the Highlands of Scutbind ; for it would be idle to 
maintain, that n minute division of land in tenancy, 
iloes nut produce all the unhappy dfects which must 
result from the minute division of land in absolute 
pwmerty. 

Of two countries, in one of tvhich estates are in 
general too large for the personal superintendence of 
the proprietors, and, in the other, the Ian<l is parcel* 
led out into shares, little more than sufficient for the 
subsistence of their owners^ the condition of the great 
body of the people must be very much alike. In 
neither can there exiat that middle class, from which 
all yaliiahle improvements procee<l, nor any of those 
inventions which multiply and augment the productive 
powers of human ind^ry. Both of thest; states of 
property must appeiH^^idedly hostile to national pro* 
sperity, when nieasuml by this uneiTing test — ^the 
quantity of the products of the soil which remains af- 
ter defraying the charges of obtaining thorny for upon 
this net surplus depend all the enjoyments of mankind 
beyond the mere necessaries of life, as well as the 
means of re]»elling foreign aggression, and preserving 
internal tian<|uillity, * 

The distribution of the landed projmrty of Britain 
is equally distant from ImtK these extremes. Though 
it is necessary, ]terhaps, to the political exmstitution of 
the country, that 1 1101*0 should be a number of large 
estates, yet their extent is seldom so gitsat as to pro- 
<luce any of the bad effects just mentioned, even 
within the 1>ounds of a single county. Over the ru- 
ral economy of the nation these largo properties 
exert scaro^dy any influence at all, excepting*^ such 
of them as are held by entail, which is certainly a 
mode of tenure greatly at variance with the full tan* 
provotm-nt of the soil. Many instances might he )roiiit- 
ed out, of very extensive estates, fully as well cultiva- 
ted, and yielding as large a surplus for the general con* 
sumption, as our agi'irulture, in its present state, 
obtains from any e(]ual exteut of similar land* It is 
ti ne, that to increaMO the political influence of groat 
proprietors, too many of these estates are possessed hy 
tenants at will ; hut this grievance is not peculiar to 
estates of this class ; the largest estates of Scotland 
being occupied on leosos. This most serious obstacle 
to spirited cultivation must therefore be ascribed to 
jioUtical causes, and not to the engrossing of landed 
])roperty. 

2, Another arrangement, which may serve to ac- 
tivHiod by a count for the flupt»rit)nty of Britisb agriculture, is 
.somewhat akin to that division of labour, by which 
n> ewionai^lj carried to so great a degree of 

perfection in this country. Few great proprietors, 
comparatively, cuUivato their own lands bewmd the 
demands of ]ileasurp and couveniettcc. The far 
greater jmrt of Britain in cultivated hy profesHionat 
men, with their own capital, and for their own profit. 
The price which they must pay for tlieir temporary 
rights in the soil, in the sltape of rent, instead of 
checking their exertions, has a |>owerful tendency to 
promote every profitable improvement, to discourage 
dangerous speculation, and to restrain w'asteful ex* 
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Men. 


penditnre. And as it is clearly the interr^t of eucli 
men, still more than of proprietors themsfdves, 
obtain the largest produce at iho least possible ex- !*”'!**’ __ 
pense, ifie intermediate portion of the produce, — 
that which is dispoeahle for the genei-al consumptitm, 

-—is consequently as lai'ge as industry and economy, 
in the present state of our agriculttiie, can make u. 

It is true, almost to a proverb, that farming, upon 
an extensive scale is never prtifitable to a great land- 
holder ; and, with a view to the interest of the nation, 
it ought to he discottraged, as both ivawtefnl and un- 
productive. fn some countries this niodo of tanning 
IS a matter of necessity,— «s in the north of Kurope, 
where a class of. free tenantH does not «"xist ; — in 
others, the business of cultivation must he carrietl on 
as a sort of partnership, or joint conceni betvveeii the 
pro])rietor and tenant, as on the mefrtiHes of France. 
Fortunately, the general distribution of wealth has long 
since removed the necessity for either of these methods 
hi Britain. 

To give full effect to the professional system, it is 
necessary that the rights of the landlord and tenant, 
respectively, should be clearly defined, and well se- 
cured hy law and the private contract of the parties. Principle 
Tlie ^neral principle which should regulate the terms »*'»*'*- 
of this connection seems to be, that, while the farm ’ 

ought to he restored to the owner at the expiration of 
the tenants inten^at, at least without deterioration, the i^andlord 
tmiant should he encourngeil to render it os prodiic- atnl 
tive as possible during bis possession. In both of irnnnt. 
these views, a lease for a term of years U scarcely less 
necesfiary for the interest t»f the landlord than of the 
tenant ; and so much is the public interi'stcd in this 
measure, that It has been proposed hy intelligent men, 
to impose a penal tax on the rent of lands held hy te- 
nants at will. 

7'hat the value of the property is enhanced hy AiWan- 
the security whicli such a lease confers on the taj^csof 
tenant, will ho pul beyond all doubt, if the rents of 
two estates for half a century back ai’e compared ; 
the one occupied by tenants at will, and tho other 
hy tenants on leases for a moderate term, arnl where 
the soil and situation are nearly alike in ever)' re- 
spect. If the comparison be made between two 
tracts, originally very different in point of value, tbe 
advantages of leases will be still more striking. While 
tliat which is held by tenants at. will remains nearly 
stationary, the other is gradually, yet effectually, im- 
proved, under tbe security of leases, by tho tenaiit*B 
capital i and, in no long period, the latter takes the 
lead of the former, both in the amount of the re- 
venue which it yields to the proprietor, and in th<.‘ 
quantity of produce which it furnishes for the geiie- 
nd consumption. The higlwr rents and greater 
produce of some parts of Scotland, than of many of 
the English counties, wdiere the soil, climate, and 
markets are much more favourable, must be ascrilted 
to the almost universal practice of holding on leases 
in tbe-'fonner countiy, in a much greater degrt^ 
than to any of tbe causes whicli have been frequent- 
ly assigned. Less than a century ago, what are now 
tiie best cultivated districts of Scotland were very 
far behind the greater part of England ; and, mdee<i, 
bad uaie very little progress from the time of the 
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(iamni Auaal 1| u a«t fiftf ]wy «uiK tb* hmm «s]r^mb#r «f tb* recc^M ntiKtim of trobW Q*wn 

Obw™. ofScottaid«r*i»w(*e|M^o».<if^tolc«nifi^ Jwd., , 

wA^hhoim^ m, wUcli was then vary ; . It Im lteen »*iiitained by fcavi^al wi^ton^ tM 
impisirfii^y kaoivn in tWr |QO|mtn^ But in w- tawe for twenty, years is not sufo^raent to reiinburae 
veral pm of Bngliina tfiem iMto Ik^ (W no m* tmnwt foi; mindera^ iianrOfOnients, and M- 
»rov<HW0^4nce» wltjd# emintiiw often been urged to to a mucli 

land mwettniforiniyiuirancc^ aidat:|nMtkte»m le allegedt woMnl benot lets for of. 

U) Fanners, vwy geneinSy^ n Ji^py conti^ tlw& pwn tban % titat of tbO tenant. This 

the Mile or . s » a 

, In mpm thmiAm ** cannot fftwnt lighw, assisted 

cesiary to point out the adrinttagoe of leasea» Jfit of longlhiea in diiferent pans of 

may bo true, that, undoir ^lio 8eou% of the hoiWaW of Mp OapiMng some doubts of 

an £agU»b laiullord, ted^ta at.wiglMi^;l»neik oontfon^ th^ir fo W a» regards the parties 

od in possession gnneiation to g<yu»nUk^» Wtd thom^^ opinion, that 

acquired wealth whh^lie faiw »em, ilm foom,any 

Itojders of sotne otbnr oountriw^ fttekb^ Ip wrest gim ^c|enfc4l^^J^ leases of twenty 

from tliem. But thpm aea fo# indbipl^ >m ^ yet^ for Jb^ a on one lease it 

rank of hfo^^who mifoup'for,|t;4ip^.0f.tiine .lfa^;dfostldon,, or i»de* 

orifice their just ekumf dP.,4ie alfoi^ ^^|i|ne'|p^neroal . '|np,,;na#^e ei# Iwt As a genend 

Something is almosit always expeOfod ki ipturii* A ipwfo to us pardcularly 

wd tfaai,^wor is foaae m so well known Lord 

degmdatipit of the hut in ti^ odiitrol UW fo J|Swii!^^ writers, Karnes 

them, which the JaadM :iever foil%%p!aen polite ihipielf n a metliod Leue t 

i^tiouymembemof jMlampn|k;l^l4iiWi^ cn » oha¥»^ m perpetui#, to 

litica) emeiguncies. Ko pri^uat hush dh aacleii^ a% he iidn^ would give ampfov'se- Hod. * 

his fortune in. the improrotnwit [vf <^ity to WWi pr^^foiihle improve- 

pr^Muty, unlew, ^foom the loDj^; of his Ipeut, 

reasonable prospiset of being rmuthumd with ,pfoda.; :tokihpble , terUMu at the expiration of 

and the sei^iUty which hold% W W% author of this plan 

aoW, is altogothec incompatible with l|p| ig^t c|^ ip hw awlsnt wishes for the advance- 
terp^ wjbu^ b togs to aii mem # that time m a very bacdiwai d 

dent mind* . to have ovetoked 

and to the The j^opfo al laiiw,]^^^ pi^ Ijip dffici^to ftfd ifoo^ k ^he way of its adoption ; 

foito by evwy meastwe ^hkih ||uw|t teadwwy ^ ^ f"**! advance produce, and 

llte|touctlv» powers ipf tlie Wnd, ; «e ^ pp^gimp^ to m i^Wr hts Lordship 
^ of fongsto, F^t?sw discussion 

lii iut^to W excited. For a form of a lease on 

provisidns MPto be svj^ied fo { pod liw pfo»» % reader may cops^^* TmUige on 

people of ;|U^ tosplein iof to tot ¥ to to olkjeciiieiw to the phm itself are short* 

leases, as, ope of dbapTfocipm dato which chpto tlbe ^ stod fo to supplemem k to slmh' edition of to 

Mtototo ^ 

Duration of Wfo^ pu^ W tto of a IcaiWi, to ^ly he :; hto towiwttatoi of kmg learns granted, Long 
LeasiM. dtomtod % m ; toroaoe to to cbrcumsti^S ef l^dito of vto!ik| ^ advance of tent at the Lcqma, 
eto .|mrt^u1jlw icase* Lapda waturslly to, pr such .budefacetop covenants 

as We aWdy been hro^itjfo a.hi^ d^to of to hhiffy foWt to apply to the citcumstances of a 
foteili^K, roquiiW BO Ito torn cito], a^ dhlW W^^to framed in such a Kent, 

lOtmuiiigali or nearly aQ to necestoy otoy wito toW ae^^k juiit||ee to both parties ; and it 

to; year, may be a^vimtagw^^ iNlIlt apt towbtoh '^tot, in every case of a 

leaseiH*T^cb pe ^ve tW oiw rather more unfa- 

three, pf to lotitow or than to the former. If 

to Quality of to soU isbeWAWito* tovpto^^ l'^to ^all continue to rise as it has 

of Eu^^d k 'to roiq*ect ,6 extomeif varlmw,^ dta^lhvtp yeiy'W hut forty years, no im* 

almost eviwy tprm, from twenty yW ^ ptoto^^W^h a tenant can be expected toexe* 

being foun^ .fo dlfifeeoat pto;m k Ip Wdto coihjK«to to fondlord's loss ; and if, on 

by for to ito| peri^ to dthinr band, prket .toll decline, to capital of 

which it was fortody % piwctlce, ip Vhu^ to moid; tetos must be exhausted in a fow years, and 
add.to life of ito Id tb^ to htttdswill necessarily revert to the proprietor, as 

when, it, Is thotot. oxpetoi^^^ .Bgrce m W much W to to of late in many instances, jflencc 
longer term, tojp stilt ^ ^ Bfoe- in aCTeeing to a long lease, can haidly 

teen years,--« sort, of mytolbtts cyoto, Wliich ascnw pW Bssu^ himaev tot to oblij^ions on the part 
to be uo less a fovourite with to coprip of law, tlnm of to tenant will be folly discbaiged tlirougliout Its 
with landholdera and frpmers. ^et to tern is some* whole term, wbOe to obligations he meurs himself 
what iuconvement, as it cap never ccurespon^ With may always be easily enforced. Ble runs the risk of 
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r>ener«l gf^gt |(^ g dep^ktioTi of tatoney, btrt caff look 
&rwiu^ to very little beueflt 'froni a depreciation of 
_ ■ / t)roduce> except for a few years at most. Of tliis ad- 

vanta^ a generous mail would seldom avail bimself; 
and, indeed, in most instances, the advantage must he 
only imaginary, for it would he overbalanced by the 
deterioration of bis property. 

Where the circumstances of a landholder, the state 
of his property, and the wealth and enterprising cha- 
racter of his tenantry, are such as to render long 
leases, or leases for an indefinite period, expedient, 
"orn-rents. the most equitable mode, in regard to re,i»t, tvould be 
to make it rise and fall with the price of corn or other 
produce. A rent paid in corn is, intlced, Imble to se- 
rious objections, and can seddom be advisable in a t»m- 
Jbjtfctions tnercial country. It necessarily heare liardest on a te- 
lenu nant when he is least able to discharge it. In very 
bad seasons, liis crop may be so scanty as scarcely to 
return seed and the expenses of cultivation ; and tho 
share which he ought to i*eceive himself, as the pmtits 
of Ids capital, as well as the quantity allotted t(» the 
landlord, may not exist at all. ^Though, in this case, 
if he pays a money-rent, Itis loss may he considerable, 
it may be twice or three times greater if the rent is to 
he paid in corn, or according to the high price of such 
seasons. In less favourable years, which ol'ien occur 
in the variable climate of Rrituin, a cinii-rent would, 
in numerous instances, absorb nearly the whole free 
or disposable produce, as it is by no means uncommon 
to find the gross produce of even good land i*educed 
from -twenty to fifty per cmL below an average, in 
particular seasons. And it ought to he considered, in 
regard to tho landlord himself, that his income would 
thus be doubled or trebled, at a time vvlion all other 
classes were suftering from scarcity and consequent 
dearth, wliih*, in times of plenty and cheapnesH, he' 
might find it difiicult to make liis expenses correspond 
W'ith the great diminution of his receipts. It is of 
much importance to both parties, that the amount of 
the rent should vary us little as possible fnitn any un- 
foreseen causes, tliougli tenants in general would be 
ptu-hups the most injured by sucli fiijctuations. 

Man for To obviate these ami other objections to a corn-rent, 
onvvriing and to do equal justice at all times to both laudiorit 
U)ni- tcnaiU, a plan has been lately suggested for cou- 

verting the corn into money, ndojJting for its price, 
not the price of the .year for wliitd) the r 4 »nt is payable, 
but the aveitige price of a certain number of years. 
The rent, according to this plan, may be calculated 
every year, by omitting tho first year of the series, 
and H<hli ng a new one; or, it may continue the same 
for a ct'i tiiin number of years, and then be fixed nc- 
4 *()rding to a new average. Let us suppose the lease 
to be for twenty-one years, the average agreed on be- 
ing seven years, and the fin^t year s rent, that is, the 
price of so many quarters of corn, will be calculated 
from tho average price of the crop of that yeai’, and 
of the six years pn^ctiding. If it ho meant to take a 
new average for iIkj second and every succeeding 
year's rent, all that is necessary is, to strike ofif the 
first of those sevtm yeafs, adding the year for which 
the rent is payable, and so on during all the years of 
the lease. But this labour, slight as it is, may be dis- 
pensed u'ilh, by continuing the rent without variation 
VOL. 1. FART I. 


^ the first seven years of the lease, according 0 iHje 
average price of tne aev<m years immediately preice- 9 *’***"^' 
ding its commencement,' and, at the end of thhi p 6 - , 

riod, fixing a new rent, according to the average prtce 
of ^0 seven years just expired, to continufii for the 
next seven years. Thus, in tho course of twenty-one 
years, the rent would be calculated only three times ; 
and fi>r whatever quantity of corn tho parties had ii- 
grecd, the money payments woukl be equal to tlu^ 
average price of foiirtt^en years of the lease itself, ami 
of the seven years preceding it ; and the price of tho 
last seven years of the oM fense would determine tho 
rent during tlie first seven years of the new one. 

The landlord and tenant, it has lieen thought, could 
not Nufier either from bad seasons or any cbange in the 
value of the currency, should such a lease as thisi he 
exton<led to sovei-al periods of twenty-one years. The 
quantity of com, to be taken as rent, is the only point 
that would require to bo settled at tho cotnineneemeni 
of each 4 )f these periods ; and though this ivduld no 
doubt be greater or less, according to tin* stato of the 
lands at tlie lime, yet it may bci expecterl, that, iu 
llie twenty-one years precx*dirig, all the tenants judi- 
cious expenditure had been fully replaced. Instead 
of the twofold difficulty in' ^ing a rent for a long 
lease, arising from lUicertainty as to the quantity of 
produce, which must depend on the state of improve- 
ment, and still more perhaps from the Variations in the 
price of that produce, the latter objection is entirely 
removed by tliis plan ; and in all cases where land is 
already brought to a high degree of fertility, the ques- 
tion about the quantity of jiroduco may likewise be 
dispenseil with. 

llpon this plan we shall take leave to obRerve, tliiff, funsidcjid 
if it be applied to leases of nineteen or t\V 4 ‘«ty-one «|'ph'v.v 
years, tbo inconvenience resulting fi*o»i 
as to tlio amount of rent, as well as other difficulties iwcntv-* 
which must necessai ily attend it, would ho as great one ycats, 
perhaps as any advantages which it holds out t 4 ) eitlier 
of the parties. If it he. said that a rent, determined 
by a seven years' average, could not suddenly nor ma- 
terially alter, this is at once to admit the inutility r>f 
the contrivance. Tlio first thing which must strike 
every pmctical man is, lliat corn is not tho oidv pro- 
duce of a farm, and in most jiarts of Britain, jicrhaps, 
not the principal source from which n*nt is paid ; anti 
there is no authentic record of the prices of bukdier- 
meat, wool, cheese, huttor, and other articles in every 
county to refer to, as there is of com. 'J'his is not the 
place to inquire whetlwr tho price of corn regulates tluj 
price of all tho other products of land, in a country 
whose statute-books are full of duties, bounties, draw- 
backs, &c. to say nothing of its int(*nnil regulations ; 
but.it is sufficiently evident, that if c(nn (hies possess 
this pow'er, its price opeiales too slowly on that of 
other products, to serve as a just criterion for deter- 
ttiining rent on a lease of this duration. Besides, in 
the progress of iigricidture, new spi'cics or varieties of 
tho cereatia theniRelves, are established even in so 
short a period as twenty-one y(*ars, the price of wliich • 
may he very different from that of the corn specified 
in the lease. What security for a full rent, for in- 
stance, would it give to a landlord, to make the rent 
payable according to the price of barley, when tbo 
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Cicnm) tenant mig^t moro for his iutoiHjst to cultivate 
^bwrva- variptiea of suanner .wheat lately . brought ' 

^ from the Continent ? Or, according to tlio price of a 
paiticular varietv of oats, when, within a few y^arg, 
we have seen all the old varieties superseded, through- 
out es^tonsive districts, by the introduction of a new 
one, the|pbtatoc-oat, which may not he more perma- 
nent than those that pi*eceded it ? I'here cau ho no 
impropriety, indeed, in adopting this plan, for asceir- 
taining the root of land kept always in tillage ; but it 
would be idle to expect any important benefits from it, 
(luring such a lease as have iiienti<^ed. ^ . . 

•nil to long- With regard to much longer leaadijb this planlivni 
sr Lca^ea. doubt diminish the evils which we diink are inse- 
parable fi'om tbem, but it cannot possibly reach some 
of tJte most considerable. Its utmost ^nact is to se- 
cine to the landholder a rent, which shall in all time 
to come be an adeijuate rent, «^cording to the state 
of the lands and the mode of cultivation known at the 
date of the lease. But it can make no provision that 
will apply to the enlargement of the gross produce 
from tue fdtm-e improvement of the lauds themselves, 
or of the disposable produce from the invention of ma- 
chinery and other plans for cconoiniaing labour. And 
the uhj(jciious just stated, in reference to a lease of 
, twenty-one years, evidently apply mtteh more forcibly 
to one of two or three times that leng;th. Old corn- 
rents, tberefoi'e, though much higher at present than 
old iiumey-rciits, are seldom or never so high as the 
rents that could now be paid on a lease of twenty-one 
ye^rs. But, independent of these considerations, tvhich 
, more immediately bear upon the interests of the par- 
ties themselves, one insuperable objection to all such 
leases is,, that they paitako too much of the nature of 
entails, and depart too far from that commei'cial (dia- 
ractet which is most favoiimble to the investment of 
capital, and consequently to tlic greatest increase of 
land produce. 

Cov«aant!i A lease for a term of years is not, however, in all 
<»r JLossc. cases, a sufficient encoiimgcmetit to siiirlted cultiva- 
tion; Us covenants in respect to the ' management of 
the iartdji may be injudicious ; the tenant may be so 
strictly confined to a particular mode of culture, or a 
particular course of crops, as not to be able to avail 
himself of the beneficial discoveries wlucli a* progres- 
sive state of agriculture never fails to introduce. Or, 
on the other baud, thougli this is much more itun, the 
tenant way bo left so entirely at liberty, that, either 
the necessity of his circumstances during the, currency 
of the lease, or his interest towards its expimfion, may 
lead hitii to exhaust the soil, instead of nmd^nng it 
more protluctive. When a lease therefore is eimer 
redundant or deficient hi this rospect^W'here it either 
permits the lands to bo deteriorated or prevents their 
improvenienu^the (onnection between landlord and 
tenant is formed u}>on other views, and regulated by 
some other principle, than the general one on which 
we think it should be founded. 

Kasirictivc Notwithstanding the high authority of Dr Smith, 
Clauses, vestrictive covenants are always necessary to the se- 
curity of the landlord, and in «omo ca^es beneficial 
also to the teuarit. Their oitpediency cannot well be 
questioned, in those parts of the couiatry where an 
improved system of agriculture has made little pro- 
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gm^. Akmdholdcr, assisted by the advicniieif expe- Gcnen 
rjfenn^ men in framing these covenant^ caimot a(%t 
miy easier ot less oflensive plan for the improvement 
of his property, and the ultimate ailvanta^ of. bis 
tenantry^ Even in the best cultivated districts, while 
farms continue to be let to the Jiighest responsible 
ofiPerers, a few restrictive covenants cannot be dis- 
pensed, with. The supposed interest of the tenant is i ^ 
too feeble a security for correct management, even ' 
during the earlier part of a lease ; and in tlie latter part ' 
of it, it is thought to be his inter^t, in most cases, 
to exhaust, the soil as much as possible, not only for 
the sake of immediate profit, hut frequently in-order 
to deter Competitors, and thus to obtain a renewal of 
his lease at a rent somewhat less than the lands would 
otherwise bring. ’ 

With tenants at wfih^ and such as liold on short 
leases, respective covenants are more necessary than 
with tenai^ on leases of nineteen or twenty years; 
but, in many instances, they 'ore u>o numeious anti 
complicated, and sometimes even inconsistent with die 
best coui-ses of modern husbandry. The great error 
lips, in prescribing rules by which a tenant is positive- 
ly required to act — not in {irobibiting such practices, 
and such crops, as experience has not sanctioned. 

Thp improved knowledge, and the lilicrality of tfio' 
ago, have now expunged the most objectionable of 
tliese. covenants ; and throughout whole counties, al- 
most the only restriction in reference to the course of 
crops is, that the tenant shall not take two culmife- 
rous crops, ripening their seeds, in close succession. 

This single st^ulation, combined with the obligation 
to consume the straw upon the farm, and to apply to 
it all the manure made from its produce, is sufficient 
not only to protect the land from exliaiistion, Init to 
ensure, in a great measure, its regular cultivation ; for 
lialf the farm at least must, in this case, bo always under 
either fallow or green crops. The only other neces- 
sary covenant, when the soil is naturally too weak for 
canying annual crops without intermission, is, that a 
certain portion of ttie land shall be always in gnsss, 
iM>t to be cut for bay, but depastured. According to 
the extent of tliis^ will be tlie interval between the 
succession of coin crops on the same fields ; if it is a- 
gix^ed that half the farm, fi>r instance, shall always be 
under grass, there can be only two crops of corn from 
the same field in six ycain. In this case, not more 
than tivo-sixths bemg in com, one-sixth in green crops 
or fidlow, and three-six (hs in clovers or grasses, it be- 
comes aluiosi^ impossible to exhaust any soil at all fit- 
ted for tillage. There are few, indeed, that do not 
gradually become more fertile under this course of 
cropping. It is sufficiently evident, that other cove- 
nants mn necessary in particular circumstances, such 
as |>ermission to dispose of straw, bay, and otlier crops 
from which manure is made, when a quantity of ma- 
nure, equal to wliat they would have furnished, is got 
from other places ; and a prohibition against convert- 
ing rich old grazing lands or meadows into corn lands. 

In this place we speak only of general rules, sutdi at 
are appficaUe to perhaps nine* tenths of all the arable 
land of Britain, and sucli as are actually observed in 
our best cultivated counties. 

For the last four years of a lease, the same eovt" 
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Ornerd nmt$ are ^nemlly saffiaent, onty iW require to be 
Ob'servn- applied with more prectfipA* luatead of taking for 
, grauted, that the p^portiQb of die ftunh ^lat cannot 
be under com wiH be pnq»er1y cultivated, from the 
tepant'a regard to kia own interest) it becomes neces- 
sary to take him bound to this effect in exprCM terms : 
tlie oi^ect generally being to enable the tenant, upon 
a new leane, to cany on the Culfiviukm of the lands, 
as if the former kfw had not JtOrmin&ed. What tliese 
additional atipulatibns should be, must depend in part 
on the se^ti of the year ist which the new lease com^ 

' mences, and in part on the course of crops best adapt- 
ed to die soil, wd tlte paiticalar cii^eumstances of 
every form. > 

$, EnWge- s,,^he enlargement of farms to such a siae as ad- 
rntniof arxangements and machinery for saving la- 

* bout is the notiaml consei(|umioe of the progress of 
agriculture, and the acquisstion of capital by cultiva- 
tors, and becomes, in its turn, the cause of further 
' improvements. We have not room to examine here 
the various oljectionM to huge farms which were urged 
by l>r Price, Lord Karnes, and most of the economi- 
cal writers of tlie last century. Much stronger rea- 
sons, certainly, than any that have been hitherto ad- 
vanced, must be required to justify the iiiterfei'ence of 
the I<egislature with the rights of tlie agricultural clas- 
ae8«-with tliat of a landliolder to draw' the greatest 
revenue from his property, and with that of a farmer 
to extend his concerns as far as his capital and abi- 
lities will permit. Even though it ehouid he coneod- 
od to Dr Ih’ice, that a given extent of land yields n 
Objectioas greater produce in the Imnds of several small farmers 
to largo than hf one great fanner, it still remaine to inquire, 
I trms. produce can be spnrod for the gene- 

ral consumption and whether the labour of these 
people might not be enqiloyed witli more advantage 
tlian on such minute portions of land as yield, even in 
tlie best seasons, little more than food for tlieir own 
subsistence ^ In Britain, of which the families emphiy- 
^ in agriculture are to those of the whole population 
only as I to 2.84, aud in which the proportion of 
lands cultivated, or that may be cultivated, is not four 
acres to ever}^ individual, the great object ought certain- 
ly to he, to increase the diatpombk produce ^ the coun- 
try for ^e supply of the general population. 

The grand objection to large foi'iiis, that they de- 
populate die country, is not supported by facts. The 
ulation of the country has not only gready increa- 
since die enlargement of farms, but, in the ton 
years from 18Q1 to IBll, this increase appears to have 
been only two pet cent* less than that of tlie town po- 
pulation. The fact is, that the increase of the rural 
population has been in a greater ratio than that of the 
town population, in tliose counties, such as Koiibum- 
l>erland, where' very large forms abound; and where, 
indeed, as is usually the case, this state of things is 
combined with a spirited and productive system of 
agricuUui^i. Even in Lancashire, the ratio of increase 
is only two per mtt in favour of the towns ; hut no 
4)i^e tviH ascribe this to the enlargomept of farms. The 
truth seems to he, that, wherever ngriculture has made 
the greatest progress, whatever may he the sixe of 
forms, the increase of employment htts been Attended 
with a corresponding increase of populatimi ; and that 


of increase has been #ept dowm below tfoiii - 

foime by iO'hther cifose^ thiia the stationary 
or slow prcgJtesS of agriCuHui^ m 
supe^or ailminSnis of .mamfoctdres and comuiei^' 

. ' ' * ' 

Mm fonher to^he rcnfo^lfodt that, throughout the 
whole oFifoe arshle districts df S^dand, tim btfinWr 
of people is" proportfotiAlty ^Ster <p[i large than on 
small forms. The hufobeW Of irCq on the 
former is too great SO he lodged fanner's own Married 
house; and, therefore, on all :andb forms cotte^ are 
built for their residence, l^hise COtfo^s are general- '^*’^^** 
ly inhabited by married meAy^hose todies find em- 
ployment in hoeing, green crops, and toer easy work, 
from a very early age. In die improved counties, 
on the other hand, where small forms still prevail, un- 
married servants are preferred, as, on such forms, there 
is little or no employment for the fomilies of married 
servants. Our limits do pot permit us to inquire hmv 
for the poof laws of England operate against the em- 
ployment of married servants, living m coitages on 
eveiy form ; butThe happy effects of this arrangement 
are manifest in the south-eastern counties of Scotland, 
as we shall notice immediately. 

The possession of land is held by some writers tocottsgs- ' 
he so important, witli a view to the comforts of the Earms. 
]id)ouring classes, as well as to the increase of the 
rural population, that tliey have not ton contented 
with objecting to large forms, hut have proceeded to 
recOnfoieud what are called cotinge-farms^ for coun- 
try IChourers generally. Of diis plan wo might say 
at once, that it must he limited everywliere by trie /' 

demand for labour; and that, wlwrever such small 
allotments are required by the state of agriciiltiire, 
they will gradually be formed from motives of inte- 
rest without the necessity of any highor control. 

'lliey ape at this time common in many parts of Bri- 
tain ; and a different system has been established in 
other parts, for no other reason than because of its su- 
perior advantages to all concerned. Yet as cottage- 
forms beai’ a very plausible appeaianco in the eye of 
speculative men, it seems iiccessai y to offer some far- 
ther remai'ks on a question which has been so often 
agitated. 

If every labourer bad a comfortable cottage, and 
four aqres of land at a modmte rent, as recommend- 
ed by some of the con’cspondputs of the Board of 
Agriculture, there is reason to believe that his con- 
dition might be mtich improved for a few )>ear8, sup- 
{losing the demand for labour to continue the same 
as at present. Even the colonics whidi this class 
w'Oitld every year semi forth in quest of new cottages 
might b© supplied for a time ; and though the wages 
of labour must sink very fast, still this preinium might 
enolde riie labourers to multiply with little intemip- 
tion for several genorations. At last, Imwever, the 
inultipHcatioti of cottage-forms must nei'cs^rily stop, 
and a great proportion of the people, without land 
and without the means of employment, Wuiuld either 
sink into helpfess misery, or he drivaii by ilesjmir to 
tlm commission of every sjiccies of enormity. Such 
was tlie state of England at the breaking up of 
feudal system, the policy of wdiich also was to in- 
aeaso toe number of the people, without regard to 
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, of th6 uhM krngtloiM in usjuidi cottag^-farma aa* the 
moat pteiilotit. 

The Whole question, we. think, ia: cii]mb1e of W^ng 
most ftfttrsfectorily deculed; hy an appeal to tlieipferii 
mercahti^ ejiterionof rent Jf a huiwia'd labourers, 
each of therd pUBseaHitig four aoroH, eau pay a higher 
rent than one farmer etin pay for the u’liule four hun^ 
(Ired, build iuga, fences, and repairs, being estimated, 
lye cjiM see no reason ivhv they should not be prefer- 
red; but if this be not the case, we aro greatly at a 
Joss to eoiiccive with wliat justice landliotders can he 
c^led upon to subuiit io sncriliccs wliich no othet* cbtas 
of the community is ever expected to make. 'VS’e 
might, with just as much reason and juaticif, require* a 
lYianufacturor to employ a cortain iminber of hands in 
proportion to the amount of his capital, liowevoi: un« 
])rotitable to him might be their labour. 

'IVonssses ^ot, /fartlicr, in all .our best agricultural counties, 
ofCutts^ tlierearetwo sorts of cottages oocupiad by two dis- 
«*'«• linct clafi8()s of labourere. Of the fimt sort are th« 
small agricultural villages, v/here those mechanics 
and other labourers i'(*side, who could not £ud full 
employment on anyone farm. To such. men small 
farms ore adi’antageous, or otherwise, according to the 
nature and the coiibtuncy of their employment. 

The otJicr class of cottagers, to which we have al- 
ready nliuded, are ploughmen and other servants em- 
ployed tlirouglvout the year on a poi ticulor farm. To 
these men small possessifuis of land ore almost as un- 
Huitablo as they would be to a country gentleman’s 
domestics. Hut a small garden is usuafy attnclied 
to each cottage ; and they are also allowed to keep a 
cow, ks part of their wages,— -not upon any particular 
spot of their onm, but along with their master’s cows, 
'.rheir luel is can'ied homo by iheir master s teams, 
end a part of his own ticld, ready dressed, is assigned 
tliem for niwing potatoes, flux, or other crops for 
their fumilics, ThuA, with little risk from the sea- 
sons or markets, ami without any other demand ou 
their time than a few leisure hours will satisfy, thisse 
** people enjoy all tho advantages which the occupancy 
of land can confer on a labourer. And there is not 
a more useful, we may also add, a more comfortable 
body of men among tfie industrious classes of so- 
cietj\ 

To give this class of labourers four acres of land, 
along with every cottage, would bo to render them 
bad servants, and woniie farmers ; and either a nui- 
sance to the ])evf<on on whom* faiui they reside, or Ids 
abject dependents for en^plojunenl. 'I he only prqjMjr 
residence for men wli<» Jo not choose to engage, or ard 
not wanted, os constant labourci'S, is in sium central 
agricultui-al villages as we have just mentioned, and 
• not on separate farms, where they are excluded from 
the general nmrket for labour. 

But it is mtedlesfl to proceed further with this dis- 
cussion. Of all the witnesses cxamineil liefore tlte 
laic CoinmitteoH of Paiiiament on the corn laws, 
there is only one whose seiitiuionta are opposeil *4} 
the general feeling of all well-informed men, regard- 
ing the advantages that have resulted from the en- 
largement of farms. We sliall thert'fore, content 
ourselves with noticing what appears to be the natu- 


ral prbgrtsss in tlio feof firms, circujiJShinccs f^vnerd 
prevent any possible eulargememt of them 
ever becoming injurious to the pftbbc,— >aml dm ih- ^ ^ 

. tehee which perfect liberty in this respoct has 
ed" in the irnpiuveineiit of our agriculture. ' ’ ^ 

During the feudal system, that [tart of an cstkte}’rogr«s« in 
which was not cultivated under the direction of thoibcfliseof 
proprietor himself, was jet out in small allotments to 
JrtH vasdaJSi from whom he received inilltary or other , 
services, or a portion of the produce, in return., Id ^ 

these times of tui'buleiice, and ferocity, the power of 
the chief Mainly depeted on the number of his te^ 

Hants ; and it was thereft>rc his‘ policy ttrinci'case theth 
as much as possible, by dividing Jiis land into^ very 
amail posBcssions^ That they might assist one imbdier 
ill their rural labours, and in repelling the incUMkdm 
to which they were incessantly exposed, these tenants 
were collected in a village near the castle of their lonL 
A certain extent of arable land was appropriated to h, 
on which they raised coni, and a much laiger tract of 
waste or wood land, where their live stock pastured 
in common. Spirited cultivation could never be in- 
troduced iiito tills system of occupancy ; nothing more 
than the means of subsistence w^as sought by the te-* 
nantry, and power, not revenue, was the great object 
of the landholder. 

For a long* time after the fall of the feudal system, 
this arrangement continued to prevail with little al- 
temtion; its vestiges ai*e still to be tj'aced in every 
part of Britain; and it exists in several counties, 
though in a inodifiiHl form, oven at the present time. 

The common fields and commons of Hnglaad, and 
the iiijlcld and ovijidd divisions of Scotland, did imt 
onginatc* in any regard for the n^elfare of the lower 
classes, to whom the ttmancy of land is now thought 
to be 80 necesHiiry, but in the anarchy and oppres- 
sion of those dark ages, in which all the landed pro- 
perty of the island was engrossed by a few great 
bni'ons. 

When these potty sovereigns were at last over- 
tiirown, ond when commerce aiid tlie arts held np to 
them new objects of desire, and. to their depressed 
tenantry new modes of employment and subsisti'iice, 
the bond which had liitliorto connected iho land- 
holder and cultivator became more and more feeble, 
and it was soon found necessary to establish it upon 
other foundations than tlioso of feudal protection 
and depcndance. I’lie connection between landlord 
and tenant licc^une gmdually and generally to assume 
that ^mmordal form, which is at once moat condu- 
cive to their own interest, and to the general wel- 
fare. 

One great obstacle to this change was the want of 
capital ready to be embarked in agi'i(‘.iiltuial pursuits. 

Under the feudal system there could be little or no 
accumulation. Property in land was the only means 
of obtaining the command of labour, and a share of 
the produce its only Tecompense. Accordingly, 
npon the breaking up of the feudal system, laxge 
tracts were taken into the immediate possessiotr of* 
landholders themselves, because no snitable tenanfe . 
could be found. The constant superintendence re- 
quired in cultivating corn-lands, as well as tbe absurd 
restrictions of those times npon tlm corn-tindie, and 
the constant demand for Bririi^K ^bol on tbe Conti- 
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rmtt Domioi^etV tracts^ to be Iwd to grass and 
pastured urith sb#ep* Ilencc the grievoua Oooa plaints, 
during two ceuturipf of tbe doca}r of husbandry and 
^ ^ fArmrhousea. 

But this resource of. laud pro|)viietoW was eiTcctual 
ortly on soils of m inferior description ; on good ara- 
. ble hunt the only method by which u part of the pro- 
' duce could reach them in the shaiw of rent was, to 
enlarge their &rms. The old occupiers were too nu- 
merous to spare any. consulerahio part of the produce, 
and generally too indolent and unshilful to make any 
great exertUms to augment it, ,Jj^ these eii cumstances, 
the landholder -must either Ivtye virtually abandoned his 
property, or reduced the .iiutnbcr of its inhabitants, 
M'ho were no . longer permitted by law to muko him 
tlmt return which had been the original condition of 
their tenures, But the population of the towns was 
now grailually increasing, and it was necessary, for the 
supply of their wants, as much as for the benefit of 
the landltolders, that a large disposable produce should 
' ' , be obtained from the soil. The measure of enlarging 
^ W'as, llmrcfovo, in every. view% iudisiUMisable. 

, E^oi^irh of the tenants themselves, as it was necos- 
^ sary uN^fi|>lace, might havo felt but a slight ami tern- 
porary iii^yeiuenc^, had the clmnge been gradual* 
fflpme of them would have found mnployment in towms, 
and others as bireti labourers and artisans in the coun- 
try, The dismission of the small tenants seerns^ hf>w- 
ever, to have been the occasion of much nii^er}'^ ; for, 
in the sixteenth, century, maniifac^res and commerce 
had made comparatively little progress in Britain. 
In the present times, vmiy length to which the private 
interest of landholders cutJld o^ierate ih this nminier, 
would, in A national point of view, be too incoasidera- 
ble to deserve notice. 

It is ill this way that farms have been enlarged. 
The most skilful and industrious <if these smalt tenants 
were naturally prefened, and their possessions after- 
wards enlai'ged as their capital increased. Ilie' con- 
sequence everywhere has been, a better system of cul- 
tivation, affording a higher rent to the land nruprictui, 
and a greater ^pply of land produce for tJie general 
consumption. 

Csnnot be- But it is only for a time, and to a very limited ex- 
hume too tent, that the enlargement of farms can proceed. 1'lie 
lurge. interest of the landlord, which gave the first impulse, 
is ever vigilant to check its progress, when it is at- 
tempted to carry the measure beyond due Imunds. 
It is in this that the security of the public consists, if 
it were over possible tliat the public interest should 
be endangered by tbe enlargemeut of farms. Accord- 
ingly, in most of our counties, a few tenants of su- 
perior knowledge and capital have been seen to hold 
considCTable tracts of land, which, after , a few years, 
were divided into a number of separate forms. Tbe 
practice of these men is a lesson to timir neighbours ; 
and their success never fails to bring forwaid, at tbe 
expiration of their leases, a number of competitors. 
Whenever skill mid capital come to bo generally diffu- 
aed, there can be few inslancw of very large l^ins, 
if a fair, couppetition bo permitted. Ko individual, 
whatever may be bis fortune and abilities, can then 
pay sp high a rent for several films, each of tliem of 
such B siBe as to, giye. full room for the use of machi* 


'■I' f'"' ■ -1 ' ' 

and other econoniical ;i|rrang:oments, as‘ j^jM.^one 
' got from .separate , leiiaiits, |J1io impossibility 

that .yigHwJt sitpcbihtei^^ ig'iiiO uir , 

dispensable in agricultural concerns, cannot 
contpensated by any advantages which a great fanner ' 
ihgy^ppsseS^ ; His operations .cannot lie hroi^ht to- 
gether to one spot, like tho^ of the manufecturer ; 
the materials ou wbi(,bi' he works are seldom in the 
. same stute for a few days,^-ran(l his inKtruinentiH, nni ' 
mate<1 and mechimica!, are exposed to a great many 
accidents, which his judgment and e^perieiico must be 
called forth instantly to repafr. 

It has liteon said*, indeed^ that a -great farmer may 
pay a higher nrnt, becaiW ne saves the fnniily ex- 
penses of ii number of siftall tenants. But fixuii what 
fund do these tenants maintain their families ? It ought 
to he citlu?r from the profi.ts of their capiful, or the 
wages of tlieir labour, or from botlr combim^d, and 
certainly not from the landlonfs jiwt hhare, in the 
shape of on abatement of rent. If they cannot pay so 
high a rent, it must be because their capital and la- 
bour -lire less productive to tbe public than those of 
the large farmew. Sucli men miglit, in most cases, bo 
employed with more advantage, even to themBelvoH, 
in some other profession. 

1 he various other reasons asHigntnl for the great en- 
largement of farms are equally nugatory. Thero is 
generally no saving to tlie landlord in buildingij and 
fencea ; and a very small difference of, rent will })ay 
fur the trouble of keeping accounts, and settling 
wdth twenty tenants inwteud of one. The fact cer- q 
lainly in, that the principal, if not the only reason Mize of 
why farms have been enlarged, is, the higher rt‘nt Jwirms cle. 
paid by their occujiicrs. To pay this rent, tliey must l»v 

bring m market more produce ; and this they are J,f 
enablf^d to do, by tbe distribution of tbeir crops and ijp,) i,y 
live stock to suitable soils ami pastuivs : by an eco- coinpeti- 
nomical niTangiuuent and regular sucression of labour iio«* 
tbrougbout the year ; by tbe use of machinery'; and, 
srill nKH'c than all, perhaps, by tbe investment of ca- 
pital, in those permanent improvements, which aug- 
ment boi-h tlie quantity and value of tbeir proilucis. 

Bent, in fact, >Ui an almost unening measure of the 
amount of the free produce ; and then^ is no better 
criterion for determining whether a tract of country 
be laid out in farms of a proper «ixe, timn the amount 
of the rent paid to its proprietors. 'J'heir interest 
19 , in this instance, comjdetely identified with that of 
the great body of ilie people. 

If we examine* ihe various sizes of farms, in those Sise of 
districts where the most perfect freedom exists, and Farms dif- 
tho best management jirevails, we slndl find them de- **■' 
terinuied, with few exceptions, by the degree 
Buperiniendence which they require, Ilcnco ptw-ofibol.aind, 
toral farms aro tlie largest; next, such as are com- 
posed both of grazing and tillage lumls; then, such 
rich soils as carry cidtivated crops every year; and, 
finally, the farms near large towns, where tlie grower 
pf enm gradually gives way to the market-gardener, 
cultivating bis little spot by manual labour. The 
hills of the south of Scothuid are distributed into 
farms of the first class ; the counties of Berwiok ttpd 
Hoxburgh into thbeM) of the second ; and the smslliir 
farads of tbe l^thians and of tlie C«n»e of Gowria, , 



- ^ bo po pmt'ilUapittl t« ibe. 

proof,''!# 

, 'liiPv>>i»Mple wbii^^sdototiiiiqek t)i«.^v«f 

^r»b- 

^ u^ 'tlte tranaactidns of iib« landr 

holder and baa pi'onioted the improvement of 

odv ngrlcultiit^, : To confine the practice of this im« 
poiWt art to the manual labour of men in a state of 
poverty and dependence, would be joo less injudicioiw, 
and much more ruinous in a national point of view, 
than tOr destroy all the extraordinary inventions for 
saving labour in our mhnufacturos. The effects of 
ca/>ital tmd machinery ai’e the same in both depart- 
ments. But no man of education, and in circum- 




state of agriculture in many parts of , 

iWji^ vw^ith the great advance in the prksoof com , 

Iwt' tweatyyeare, on die one hai^f ^ 

abubdaert^ of capital displayed in tim , ^ 

and <^tnerce of the country, as wdl aji, in the’ lift*- ^ ' 
mease ^lums leqt to Oovernment, on die, other, ate 
circUmetanceB sufficient to convinm every reflecting 
mlnd^ that there is no waiitt ^tlter df mehns or of in- 
ducements to the impmvOnjent of our territory. It 
is imposriblo, indeed, to travel through , the oount^ 
in any difeetim), without* feeling a strong convieriOh 
that there must he some serious obstacles to the in- 
vestment of capital in agriculture. The circiihistan- Obsisclsf. 
ces which seem to have the most weight in detbnni** 


stances much above the condition of a common la- ning men of capital to engage in any particular pro^ 
bourer, would ever engage in farmiug, if his concerns fession, are the security and productiveness of tiit^ 
could he no farther extended than tO fifty or one hun- Capital, the power of transferring it, and the degree 
dred acres held at rack-rent; and on such farms, of estimation in which the prefbOsion is held by the 
there is im^iroom for the most economical machinery, public. To the absence of these essential requisites 
— ^for coiiViinible husbandry, by which land is pre- we must asmbe tlie Imckward state of this art/ not- 
served in its highest fertility, — or, indeed, for any of withstanding all the other rootivee, botli of a public 
those arrangements, wdiich approach in their effects to and private nature, w'hioh have lOng existecKor its Vi- 
rile division of labour in other arts. vancement * . 

liesides those general causes of the improvement of To the class of drawbacks upon agricuUu^i’ ^d 
the agriculture of Britain, arising from the division of impediments to its imnrovement, belong titbea^p^- 
landi^d property — tlic existence of a distinct class of rates-— payments in tlie shape of fines, and ser^&ee 
professional farmers, whose rights are secured by leases, exacted by the lords of manon^entails— tenancy at 
and whose exertions are stimulated by a rent settled will, or on very short leases— unfair restrictions on 
by competition— and the opportunities held out for the the tenant as to the disposal of his lease, and as to the 
investment of capital as far as it promises to he pro- management of the lands during its currency— the 
fitahle— there are several othem of a more limited or game laws — and the compUcatiKl regulations under 
temporary natura, but which it is only necessary bare- which commons and common-fields are cultivated, and 
iy to mention. The most impoitant of these is the the great expense required to place them in a state of 
Uurkets. extent of the British market, which, for many years, severalty. 

has required more com than was grown in the country* It appears, that neaiiy three-fourths of the lands of Tithes. 
The gwual rise of price, which was the necessary England and Wales are ex^iosed to claims which 
consequence of this, and still more tile enormous wrest from the husbandman one-tenth , of tlie grow 
prices of several late years, in which foreign supplies produce of his labour and capital, e^d tliis, whether^ 
w'ere obtained with difficulty or altogether withheld, tlie Temainder of die produce lie or be not sufficient 
have contributed in no small degree to the improve- for his remuneration. Though no rent were paid ior 

men! of our own ample resources. I'bis has been poor soils, this burden alone would efifectually pro- 

further promoted by the facility and expedition with mbit their Correct cultivaticm; and even in the case 

which commodities of every kind are transported by of rich soils, titles diminish the rent so considerably, 

Adah, &c. means of canals, roads, and railways. And the libe- as to make it the interest of landholders, in many 

iisiiLs. ral accommodations afiforded hy the Banking establisli- parts of England, td restrain their tenants fiom <sm- 
mehts, have enal>)ed British farmers to operate upon verting grass lands into tillage ; that is, from placing 
extensive wastes, of which the improvement must he them under the moat productive man^emeut for tlie 
advantageous to the public, even though, sbpuld these community, both in regard to the supply of food and 
temporary aids be withdrawn, it may not he profit- of employment* 

able to themselves. To the enlightened inquirer it must empear almn- Nothing r«. 

dantily clfi«r, wiat all plans fur the extension and im- ‘l"**^*^** 

apidpro- The progress of a correct system of agriculture provement of . British agriciiUiire must prove hiefi'ec- 
re«s of has been far more rapid in Scotland than in Englawl ; tual, so long as these capital obataclcn are left un-° ° ^ 

effects, nt least, have been more conspicuous, touched; and that Uieir removal ‘is till that need he 

( Scotland, only the r^mis poid in Scotland, but the actual done, and all that ought to he done hy u wise go- 
produce jper acre, and still more tlie disposable pro- vernment, for securing ah abundant supply of the 
duce, ^em to be greater than in Euglanch hdiertn er first necessaries of life. I.et all land be held and oc- 
the co&arison is made with land of a similar quality, copied in severalty— let it he exempted from alt. 

and with an allowance for the differenc« in climnfe dennite exactions, particularly such a« ditninish, ih* ' 

and markets. This remaric naturally leads us to ad- altogether absorb tlie jiuit returns of capital and in- 
vert. to some circumstances, which seem materially to dustry — let the connection between the land pro- 
iujpede the agricultuval improvement of the country, prieter and the farmer be ev<»y^^ form^. upon 
particularly the southern hidf of it; and with one or equitable principles, t6 the remnants 
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;JiE3CPLANATION OF THE VLAtE& 


, ■ . ;■ PiA-i^ 

9'«^inftr , PigiU^s i;. and ate dM8*bht of the Swin^* 
plough, pio^i^ iajltla wholly of iroi, ; 8, the body in om 

Optii'6 pieee of eaatdro% which' ts attached to a wood*^ 
beam wdth acfew^holts. Fig. 4, a plan of the 
Grubber. On(Sh&r^ the inner frame made tb rise upon hin^i 
ao as to keep the tines or coulters ff<m the ground, 
when it , is retnpred from one field to another, and 
supported by iron stays* Fig. 5, sactiou of the same, 
the forewbeel , dragged *« ^iug down hill, Fig. 6, 
three different views ’of the couUera. Kg. 7, and 8, 
I)n 7 l 4 Iar^ <* to work bettveen the rows of plants, 

row. anil Ipade to contract or expand according to the 
Common wijJthx^f the ioterva). Fig. 8, lilh Cofnmm futr- 
Harrows, each drawn by its own horse, though two and 

Improved ote three wOrktOMther. Fig, It^md l;^Z«/»rofje<f 
Harrows, harromt in general use for by 

which all the tuts or tracks are toaae equidistant. 

,pL4'tB'n. 

Draining pig. j. Elevation of a JOrainwo drawn 

l^loijgii. ^ windlass, In which aS ^ the beam, C 

the coulter, and D the stepi of the mole a ,\bk a 
small roller placed ^t thc .etid of tlie beam, to keep 
the mole always at a regiitai^ dopth beneath the sur- 
fitce. K, the handles, attached to tlie end of the 
beam by a bolt, on whicb they move so as that they 
niay be set at any i^uired eletaiion, having an iixm 
sector € to confine them, by a pin which fastens it 
to the end of the beam • there are several diffe- 
rent holes in the sector. F is a wtol or roller, to 
support the end A of the beam ; it is fitted in iron 
pieces, desuendiug frpm die frame 0, which, at 
one endi is fastened to the beam A B, by a boh 
passing throngh all the. three pieces. The frame 
G has an ardh d^ fixed to it, xAich passes through 
the beam', and is pierced with holes to the beam 
at any required elevation. The two pieces O are 
HO inclined, that they will be sufficiently dismnt 
from each other at the front .end, to tbiin the sides 
of the frame which, admits the windlass, or roller K 
to work between them. Upon this windlass, the chain 
L is wound, when the, windlass is turned round by 
the wheel and pinion Z, with two handles X, as 
shewn in the figure* A crosspiece is framed between 
tl^ytwo. pieces G, and into this the iron ai*ch if, and 
^ tfr wheel irons F, are fixed in the front. There is 
also an iron bolt extended from one piece G to the 
other, so that a frame is formed for the roller. The 
great chain L is . mmsi^ thi-oMgh a block or pulley 
M, which is ho^%d into t^O aye, at the end of the 


^ank of the imcl^or K, SSd the qther end of the 
chain being conducted back to the plough, Is hooked 
to a piece of notched iron fiimd in the beam, behind 
the stem D of the share!; by tills means this wimUass 
has a double purchase to qraw the plough forwards 
with the greater power. 

In the use of tills plough, the anchor is carried 
forwards, to the extent of the chain L ; and being 
held by one man, with its point on foe ground, 
whilst anofoer man turns the windlass, it draws itself 
into the ground, which the other aids by striking it 
with a beeuo or large mallet. — Fig, SJ, shows the form 
iff the drain made by the pressure of the iron cone 
or mole, without throwing out any earth, no other 
mark being left on the siufoce, than foe small open- 
ing through which foe coulter passed, which cloi^ 
in a few days. 

Kg. 3. Another plough of the same description, 
A, a.wlieel coulter turning in « long mordse luaile 
through the beam B, just licfore the stem o of the 
mole o. This wheel being made sharp upon its cir- 
cumference, cuts tlie same opening as a coulter 
wbuld, but with less friction. l3, a roller at the end 
of the beam. 

Fig. 4 is a similar machine with an improved cap- 
stan ; K K, the wheels to keep the drain always at 
the same dej»t|j; F, the coulter; G, foe stem or 
share, adjustable by wedges or pins in the beam K ; 
H is the mole fixeijl at its lower end ; L, a roller to 
regulate foe depth of the drain ; M, the handles 
w'hich are moveable by means of the pin g; a, a 
hook with notches, by which foe point of the draught 
is altered ill height, and it is carried to tlie right or 
Jefr by the notdies iu the frame b (see fig. 5.), into 
wbwh the chain of traction is liooked.; c is a piece 
of iron attached to the beam between the wheels 
EE, to Jceep the chain in its place ; d (fig. 5.) is an 
iron spindAe for the wheels to turn upon ; / an eye 
to prevent foe chain from falling down, and e is a 
pin to keep the spindle d from turning. The horse is 
narnessed to the lever X, and, as he walks round* turns 
the axis Y, which communicates motion to the cap- 
stan ,A by the cog-wheels II W. N K are two 
wheels for foe support of foe frame of the capstan, 
and a third wheel, P, is situated at the end of the 
pole O, being fixed in a piece of iron r, which can. 
be raiseil or lowered through foe pole to incline the 
axis of the capstan from the perpendicular, that the 
chain of traction B may wind upon the capstan,, )^;, 
gulariyfrom one end to the other. By foese 
w'heels, the capstan is also adapted to uneven ground^ 
nusing or lowering the roller P, foroi^h foe end of 
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Kxplanii* the pole 0*^ anchor connected with the pole 0 

ti<m of jjy hy two chains, if th^* strain renders 

therm niii^ekary, by which the capstan is ptje vented ^rom 
beinf? ip^d by the force of the draught. 

The manner of reroovihg the capstan and frame 
is thia : Suppose tlie chain wound up upon the cap- 
stan, and the plough, as shewn iu the figure, drawn 
up as near the ewstan as it can move, without inter- 
fering with the horse path, — the horse is unhooked 
from the end of the lever X, and put to a ring in the 
shank of the anchor atw, by winch he raises the 
anchor, and draws along the capstan upon its wheels 
NN, the chain or rope B unwinding from the cap- 
stan as it recedes from the plough. When all the 
chain is uriwound in this manner, the horse is taken 
back t<» the lever X, which he begins to turn round, 
and tltus winds up the draught chain B, during 
which the anchor and, the stays 1 1 are again fixed in 
the ground. 

Bigs. 8, 9, are segments or riises of wood, which 
are employed to increase the diameter of the capstan; 
the chief advantage of this machine ovW others of the 
same kind, bemg the variety cf powers which it posses- 
ses. 

Plough for l?igr. R is a Plough for mahhuj opm drains, Tlie 
making t,bnre A has a coulter B fixed to it, projecting up- 

l)*»iins. wards, to cut one side of the <lrain ; which, when 

finished, will be as represented in fig. 7 ; D is an- 
otlwH* coulter fixetl to the beam, apd alsb to the share 
at the lowest eiul. The sod which is thus cut out, 
passes between the coidter D, and the mould-board £, 
which lifts it clearly out of the trench ; E and F are 
wheels, which, being fixed to irons a, regulate the 
depth to which the drains shall be cut. The bekm, 
handles, and otiicr parts, are evident from the figure. 
This plough is drawn soinetinies by four, and some- 
times by six horses, and may form a drain from five to 
nine inches deep. 


Plate III, 

Mndiinefor Fig. 1, A machine firr sowing tumips. A, cover 
Turnfg of seed canister, held up to shew it, B, seed ca- 
liolcs on the circuinference at the mid- 
dle part a. These holes can be enlarged or diminish- 
ed by means of a broad tin I'iiig, which cau be 
moved round the canister, (see Z on the figures a- 
pail.) C, second seed canister with cover ; DD, tin 
funnels, through whicii the seed falls to the coulters 
EE ; FF, a piece of iron fixed to the handles Fill, and 
to the couItci-H to regulate tlieir force ; II, wheels at 
both ends of roller L, by which it is supported ; KKK, 
communicating wheelH f;\im the axis i-oller L, to 
the axis of the seed c anisters BC ; L, roller for 
fiattening the top of the ridge before the seed is de- 
posited ; G, another roller w'hicli assists in covering it 
by compressing the earth opened up by the coulters. 
Seepage Ilf). 

DcmUle Fig. Si. ABC, vl Jhvhle mmdd-hoaid ploaglh with 
mould- it,, niould-boju-ds taken olf, and expanding wings ap- 
rUudi circular i^mlters, for paring the edges of 

^ ' the drills ; 1)1), the expanding arms, wJiich are re- 

moved when the mould-boards are put on ; EE, die 
circular coulters; P, a back view of u coulter; F, » 
senfile, two of whtcli arc applied at (jleasmre, iu place 
of EE, the circular coulters. Fig. 3, GG, the niould- 


board^ , taken off. Fig. 4, a Om * 

to which the beam and handleH AC (fig.; lU'e ap**. 
pUad When taken from the body 8,^ and a^red % ^ 

throe screwed bolts, at 1, 2, 3 ; I, the coultt^ A 
paring plough. Fig. 5, A DrUt’ '•^"Wpioogb. 
also the beam and handles AC (6g, 2.) ai'e 
in the same manner; KKK, scu^S of hp^, ^l®?)||am)w. 
may be applied to the bairoiVyiil I'h®08. 

Fig. 6, part of a common plough, v^ith a wl^ brake . 
attached; A, the axle screMf^ la the! plc^Ki BB, 
the screws; C, the wheel, ' (S^ pa||e, iSf;4^) 
z RoUer to be worked by two horses 
cast-iron. \ ‘ ^ 


Plata IV. 

Fig. 1 , a close-bodied Tufchkorse cart with frames Cart, 
for carrying hay and corn in the stiaw. The frames at 
other times are withdrawn. 

Fig, 2. Apparatus for yoking korm in thrashing- Apparoiu* 
A A, th« pen)^dioaJar axle, in which ue 
fastened the arms BB that caivy the great ^leel.'iiirttihing. 
CDM and EF, the limbers at which the horses Mills, 
draw. Into each of these are placed two lunning 
sheevos, as 1, 2, in the limber C; 3, 4, in the Umber 
D, &c. GH, a frame fixed on the axle A and arms B ; 

Pii, shifting blocks upon tbia frame. In ei^eh df 
blocks are placed two sheeves, over which itho 
endless rop« or chain P, 5, 11, which connect the ahUI- 
ing blocks (see DD and 13 fig. 3.) ; KEMNO, the 
hooks to whidi the horses are yoked, these hooka 
being fastened on the ropes 1, 3, G, and H, 7, 9. In 
thin manner all the ropes are connected, and of 
course the power of all the horseB united. Fig. S, A 
A, the iixie in which are fixed the arms BBBB ; C 

C, frames in the axle ; 11 and 14, shifting blocks, move- 
able cither ina^ard to the axle or outward from it ; D 

D, an endless ro}>e Or chain which passes over the 
blocks at 12 and 13 ; EE, two sbeeves by which this 
roiie is kept dear of the axle ; FF and FF lupos, 
which pass over the blocks at 11 and 14 ; GGGG, 
rmmiiig sbeeves over which pass the <ioub1e ropes hy 
which the horses draw; HILMN and OP, the lim- 
hers {wo CD and £F, fig. 2.). Each horse is yoked 
to tw'o hooks as 1, 2—3, 4, 3(c. By this means the 
draught will always press the collars upon the horses’ 
shoulders, whether U^iey incline to pull outward or in- 
wanl, so that if one of the horses relax, he is thus ,ox- 
dted to exertion, 'fhe figures represent the machine 
as w'orked by four holies, but the same apparatus may 
bo applied to one worked by two or by six horses. 

Fig, 4 is a perspec,tive view of a small Tkmshwg- Small 
miU worked by one or two men. Fig. 5, A, tlie feed- 
mgrboanl ; B, the rollers ; and C, the <lrum to wdiich 
the beaters are attached. (See tlni figures of a tlnwsh- 
ing-mill annexed to the Article TiniAsnjxa in the 
body of this work.) 

Fig. G, a kind of short Stythe employed in Hain- Haiusult 
ault in Inlanders for cutting the crops ; it is used with bcytlie. 
Success for every kind of crop except grass; and has 
been lately introduced into Eiigkrul by Q, H, K^,; 

FJsq, of Mnddefurd, iu Hampshire, ABE, tlie 
wooden handle, an inch and a (juarter diameter, 
held in tlie mower’s right hand by/he jwirt Ap, which 
is about five inches long. pMlit BE is 16 to 22 
inches long, according to the ha%ht of the mowers. 
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' 0 s<|ui^ ior-kot, ,at the ,«(**«<'' i?!/ ' 

AvW*[) thcUOirtioit W 

the two tio^eytei'be l»tW!>avi^‘«,'i»llS»iHtti ^ii«^ tfei'’ 
the o,tid,t«f ;;io 

the end'^y^«;>nmiK^^^^ oki?/ P< ‘The^tiitfew.nre; ■ oro^w^'f 

iy algWHbn fmnei ■ (jGf ; Tw&i^ fi^mee, B, ; J 

i down opori tt, ’; . httving pooj ^ or ■ ‘:|nt;o' 'a ' kjotl^ '^fi 
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ypenin^du tWio, . of nearly the wludo length^ tojvre*» Jart^^^jOatihe^cvW 


71 :^^ 


I for the piv:>tR ro))eri|f,,a$ iihewOr: s 


<)e« h a 


^vo,the‘l.__-., 

in %. S. At the .upjx!r emis of these groovon, "aite ,«hi)f^tby‘a4*andl6. fitted 
acrotvN* AA, by which tlm rollers can he made ^ «ct the gisatiiig ^|^lia4«i’ A, a^d 
at‘a |rr<nitei!j or less (Ustanco from eai^i Otlieiv as the' 'laf tliis axis « i 
suo of tlie hOties yrhieh aiN^ to pa^s Uirougti them r^ the motremaat.' < ^ 
flUil^. Two pinions, A, f, ire placed upon the onda of per, presa.hy tWefr i^^iglj^ ^ 

the axles of thu tw^o rollers, and by their teotli actiig ^ <kr,^mni, m it i^rdtttWfr tftiiy 8® 
tc^eth^iT, tlmy compl tht) two roUera th aocdmpah^) On m^e shie jjif theleierpartof;! 
each other*^ The aurfacos of the rollm aie filled wittt ing, opened, moi'e,, Vie 

iiidentations and Mrong teeth, whicih penetrate and "'sUdeird', and the degree “of opeA,^ , . 

breiik th^^ bones to*, pileres." lliis Is iicie6mpli»he<i by reguhvtee t)ie aMtge of ihO potatVs; 
emplO^^I^^ cast-iron wliords placed side by aide jinlo tiV trcdVn €. ITits 

up^t ptt te compose the rpHers ; the wheels hare cylinder,' wid to ar^VV^ St filVd teto |if| 

t'lkfk aMt-isiv*\ aiiSr 


hj 'similsc to tltose nf a saw, or ratchet w^ich fVWarcU by tlio action V 

' of the lower roUer, F, is an^hiCk N jewra o!, fix^. U* an ii^V Vended ' 

; "htel^y are placed at distancos of nu iucji apd; of .the ipiicbmes V.d aJlcvVj'^K, is fixed iipopKiV^ 

. ft Imlf asunder, having eiix?k»s of liawl wood V iron . ajwji carritw a ^W'cight wbldt acts ipob ' 

ploVd between Sfiiem, which are two inchns less m .dia<- Ti^ns ofjtkaiVet^S, tdfi^cls 


|h-:e , 


-Mr^. 


ine£ei% , /TIhoj ^y leave grooved, thjp ^oihed . tatoes fijwVabe^ 

wnoe|.% wiVV have , the eiiect of remlViiig the Vetb . inid^WApIVl?;'^ Ipiltting^l , 

. tipob the V the' rtdW iasulateib The ^vlwels ipidU:ylm(fcr h of cohbV'p 

iVlcr, E, w‘e I j inch wide,' and tlw inidVj mitii^dS ; find tlm bur 
sj^es bVwt^h lk*m only I inch j and the two" m f 4 roind ewda ; 4 rtiV' o»» willent Vepi»lJ . 

;silmiitmf, witJimpect to toJj eiher, ibat the i>eetb %* 4^^ f?!? 

nffim one, are of>j)osiie to the Vt wjwwi t)ie teeth ,) &fip> ste? ; wliW^ imsstss tbroinsH ! u' ®$lrl «e<iV. " 
of the other, as ckariycxphttMed by tA>e figihV .j-j*- * , , > . . 4 ...1 

bopperv il; h fixed abo^^ the machine,, iWer t^ejVlf^'' {’ 

' and into dils dm honosV® filled, V> ''theyist V^wa ’ ^ 

#tlA flVlV ttiwt iilNlK uniin ■«> ]^> ilaanAlI^aa^* ^l^lhak 


the tyrt\ rollers, and are <i! awo m l»y ifWhiinoliioii; the 


'{OMM) 


tVth kenkhjg e'Vry ifiVe b^wa^^or 

kw^ or sV«d The .bones ,«VVd ■ V) sup- 

plied riitlier grVluali)^ to the maclui»e at^fijrat) To uVifl - ^ 

''■ChbkmgTli^'and r;j|^ a, ^ 

a ^iVmble bonV^V)^f,,whi<^"V’i^ped^^^^^ 

bVo once pttofiwi wdt^!’iiir''ild*'VV,'”,d»e ..m 

scTowed closer by the 
ground a sawtid ttoi 

»ufiinet|L.ns it is not. h*lv 5 s 4 Mo'to rwiuch ibe bouW is -aU'' ^ vietv V % »hmB,' 

, a state <^xtreme divwjtm; The piuiorAi^ muW bar»' , , »lV tlV piece ©f biVs^^ d 
dehp cogs, to enable tkm>e ta^ dogp byW of eadh ,. .0^ a j|ii>tato^ F,’ in 
'■Other, when the fottt^ra' aris^^t/at'.otdyhalf 



li“>’t|t'ted'‘ ; 
.V^l as thi* 

te»i» ■■„ 


'|h»() 6 (hi^ <te IVt^bhndVpoii 


,,:<^f|](rinV;tbe 
JtfmirJ by turning 



the surface 
'id-'hah I'Q <»hews 



AGRICULTtTKE. 


m tlie *1*1$ of t,l»w ttwl is 
it i9}i)«co() tk|!ton thft potato<v v/Uh lite o<‘ 
I fntin ^h(*ii<»o ((|«\ ttboflt insist in the tvNitu uf 

Indw the iwmicticle of ^ kfkxhf when li Vk hwd flat upon 
s,p.Y^ ^ ol fch><i aooep» baftideH that 

It le vory quMk Jiii ftiioperatwis is the pw<»«, 

»n of tiW, W|ii«b u about ono irifk 

i|Say ta {W • biB«n*lmtiiiwr or 

diiH iaiM;o leMt hfimiti ahd niori^ aicu>^ 

Marhiae liiati. 1 )» n ppla 

to w^WihHha'ibbSaea at oxen Are harocsH^l, jointed 
**“ to tU t»f a pail of W nbeeh AA. 

Into thia kxlertiee aio mortteed two Irmg 
put OH (Ki, ^rpnnnting m hatulleH BU. Some- 
nliat to ibwio long oi ap|iet Nule^pietea, 

•limter lo»rfrf oweit, Illrt, aio jomtetl by eioss pmtps 
Slid aotiiibctod by aliong aide-hoaid^ 'I he mat bine 
Ima no bottotn $ its bitt ]mrt V la atrongly atfat^bed 


no: 

to an axla c » tn tlm bottom of tins hath hoard, the * *‘»>i*n* 
barh'or Wnajirt part rf irf a l»trong iron htuue a e> m *’»* 
^ bout eada 

irf iNj vnile^irim (fh t^rOniR nj) WWU oaufy ihttmgb ind^x 

inotliaea m the upyor able pau i <3, wht iw h\ joimuh 

tif mOs the im linAtum the hlide^ii^onH, atui o( dn ^ 
bacVIxOald, fWn bn udjoaud i^nhin tiaiiow hun^, 
nOtotd'mg p the natuie ol tliu soil lo bt liHillnh 
tu|d tlm maas al *«uth prevmualy loo^enoU hy plotigh- 
mg, which tha bacMiosrd lammi^edto colhuiayul 
foreo before it, tmti] the luachnm amvotfi at tht pluro 
whore it w miamM to he cWpoaiud Htn, bj litt- 
ing up tjie tuntler pait of the maclune, by ntoatnii of its 
handles f he (Ontnnta me Wt ^n the^rouudj <itid tin 
mm lane puueeds to n freali hdKnk. 
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t) ^rtup, A<lUJ’i*^3E VlJ lifi sm Til D'), a (Inmecpl* 
««m l<nr 4f ii)<wtn 0 tn> foi Ihh Kornm}?, end 

torn at Lin^o^r^N on tlio a7th of Kov^in 
lH*r ihn Uilirti*, rtt that tinii« Juffodaid ol 

|tnd ahMWufd'*' a Counselloi ol St*<fp, 
e mau ^ gu*Ht>vou|} end ebilnu^i. lii ioiiui 
to hM>n liKou tlw^ mW of Ijw e»in odiUAtmn, 

fenfi huvin^j doatiti^Ml We> foi the Ihif, In tot/K uncom-^ 
j«on jpeniN to liim m IwiiKii of kiioiv.^ 
lodgo uliuh oou^i (<ii5ttdnito to iifi^ i*nues4 lO that 
prohMoiti i|lJ* iimuidod mtli ilio happiOht 

YoWft^st DMgnonseou gnu> (ftilj uifJuatioqa 
ot nuoonnnOtl abdiiw«4 end i^fii}) uet^ lia tlitiit fof 
huoi\kt<I^f , and (iH Jnbioi of upplidUiom that he so<ni 
«c<|iMii'd ilm lepatatiinj ol an iirnvoiiwil Mho- 

\m n< had a pmtiiulot i»U <i hn ohMti bo 
u«.edtofjy, was the < nl *r pa*>*^ifin of Ida ><milijr' 
hdt tin ptHsion uoa lu fiom vtnhdJjanmp* Inni 
Iftom «evtui aimhefi, ih\ u ua>^ allad *0 hv* inW 
i^itb a ctpwf ti i< fur n atlicntrUit^a, IJo atu^ 
dunf levt >ji{tb the nal o* an and the 

epirit of a j end, in oido to lotm hw 

tanm o« a pln/dn no a ^^l'ok >ief in lo^ 

fteatiTil pehiMih ol^lbo tnoat e^teomid piolnefton^ of 
finiioat i‘lo<lunKV* Aftoi thw thoieo^h <onrbe ol 
pinpeieiion, ho hot amt} mi advofe^e in Idl^O; hy 
thtMtitmeM u) hie hithn, nowie^il d m 
howH'i aeon lumndiod >vii)> opj oit'ertiti < of dietnl^r 

hmiscll, and ol riMiif to fhe hipheit Wnom 
ot fhi piolwNsion. Winn htOp wioie than taonty^ 
tmt M IIS ot hi iMw eppomted om of ilm three 
Adamt^s ('nitnal oldte tvhi^h impo^iett the 
duty ol .ss tm^ uj tWac <eo»*ivh(ni th^ the 
(buith, 01 the puhhc iiete tncii^roed Ihe kmg, 


(Lonh XlV^) m apmani^iig yet wnti W> to due i) akui 
fruuation* artt^d voiHy hpou the tetnmmtmfHMOti ol wan 
thri older IVAgne^^imUii *“a^bo wm imOpahle,* HtudWy^ 
14011 % of biwi*, yeea to .uhamo hni <mji 

mn» JyAgMoestim’a ftp#t6pp*'a*‘«»u aHuw mUoyite- 
j,enna1 wete Heirh w akpfy to fuHil the e^jpewsona 
ot hiH father> to w#»ot tho epponawndi vi\\\\h 
liO%d vhtfttrtod horn the bii^rn Dewie Tiidom an oW 
iateye?* mIio bad long ottniated v hh gifOt iwwitfem 
fn tim mm tepecitVy t^oa Heard tsd any, that b^ 
ahrtdlim^ been glad to luv( tmi^hed fai eatoer aa 
that romi lied Itegdtn 

htdd thw othie for top yeen» during 
wbuh p^alotl HegirntU ihHiman^hed fjioiVl li,, hoth ten 
lchin{nu4nh|!HUoK'*»'tni, m U»i h eop^’noi ai^loof 
XojttgOijtJ nua, uid^M, ope ot the 

of M itdi SjpJtvrfb hoe, wMcl* 

H»d iwt pk nfurtf lidm M mthfnul on 
pmvetoouti t40te eodlitoi^tHK * Hto iMm imth 
^<1 in h«« jmidKOl «f%^o itiohe, 

a dr a ipitHd expended l) a hhetel toutwt of Mud\ 
i#inI hy 0 Mtttfcar eiquatnotneo with (4(htMiai 
jOiedels 'lh« lockty n hic h hr ilwelSy hequonted a ae 
l^hti mil udaptfd to miprovt* Ine taato, for the rhosi n 
fompenionH cl hts luiMuie hours tieio Hamni and 
Ihuh lu , ihe iaftm of liosliOt|hent|yfiniuU0iied 
himiiufh pi wsitf in lii^ ^ * 

It \4a^ 0 Anmnsraue f}}union> tliat no one itnild 
nw* IP dtatinf.uifdiNl nmnanto efi an oiaim, nli<» did 
not Inhoui to ruiajgo ofirl; tiii^ mind hy th«. 

eind) of |)hilosoph\, mid by esewfwa ot Jiternati^i , 
atul he Rtc*i(«(H«yl> nnpliiu*4 eevewd of tho$o Hinted 
d 1 S 00 «lM^^, i/ihidi thf Iiwigftadf e roounod from 
the adrocateh^gttiirul d iW ofMllung of ^le ae^sious, 
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to impress tins doctrine upon the tomds of the younf^er call ; , and it is Rtiid, that I)’At,nii'Shr'au’rt rouRent D’Ajt«c»- 
ineuibors ot the Iwr. Huch^ in partU'>iIai\ was tfic oh- aCbept the scalh' Irotn tl»c Jiand of this advcntttfer»' wa# 
ject of his disrutirsf, proinmnccd in l(i95, /7'- much biamcd hy tlic liicrary corps, with which hftihad^'^'"^ 

nioH tk la JVohsnphie at <k C k^ftiquvnm. The same hitherto .stood iti favour, as well as hy the por^ 
subject is treated at greater length, and in a tnore syy- lianient. Hut his vepiitatiou apper.rH to Ijivve Mistalned •' 
teniutic and |>erceptive manner, in u trealifie, written a much severer ..Tiock, wlawt fie emh'avontvd to pve* 
at a later period, tinder the title of hwt tuitions sur vail with the latter liody, to iK'gister the devlaration of " 
tEimk n Its Exertises Uiui 7WYy;</7r/' aux the late liing in favour of the tamous I nil VnUpmins ; , 

lyiwliom d Avocai Eoi^ IheSe pieces [lEavrcSi ■*— a nuiasure wliich tht^y held in great ahhorrenee, and 
lorn- 1.) tfi'e written tii a clear, manly, and Iiariiioni' , which he had hiniNtdf (irmly opposed dining the life 
oils style, and are well worthy th« attention of the go- of Lewis. The regents favc^urite Dubois^ then Arch* 

neral hohu*,^ for their critical strictures on those au- , bishoji of Caujluay, had moved bin master to insist 
thins wliom he rccounnenils to the students of hiw. upon this act of registration* in the hoptv that hiMiiight 
In the year L? IK) ho was appointed fitowator» theitihy obtain for hirnseh' a CstwliiiKl's hat; and it 
genernl ofFiL’e ot higher dignity, and iuiposlug biHuos to havo been ihouglit, that the Chancelluv had 
luori! various and extensive duties, than that of ndvo- yielded his better opinion in conipiianoe with tho wishes 
calc- general, lie. lillod this idiice tor seventeen years oi this worthless minion# .. He this it may, it is 

w'itb tne most sjileniUd reputation ; uddiog by his leni* certain that he opposed the. favourite with firmness, 

ty in criiiiiiutl casoB, and l»y his earn of the public hos- when ho attempted, after being made prime inioifeter, 

pitals, llu.* praise of humanity^ and b«ne|^oloiice to his . to take precediuici* in the couficll ; nudhe was in con* 
other chiims to the admiration of his countrymen* sequence, in 1722, bcuL a sec, md time into exile. 

I he politicHl philosopher of tlte present day will pto* He now piisseii live years oir lu.s thtute at FreRnes : 
bably, liowever, bo inclined to J[}uestion the justness of andite always spoke with delight of this trruujuil pc- i, 
the cncoiiiiunis bestowed upon his exertions during the riod, when lie was left free fii'm the cares of profes- 
sevore si'jircily o* l7bSf;, On which occHSion, ho ap- sioiial duty, and tlie distiaetions of public life, to cid- 
pears to have instituted the most rigorous proceedings his utiiid. 'I he Scriplure«, tvhieh he read and 

against those who were hedd up uk enemies of their compared iu vnrious lin*guage«, and the laws of liw 
country and vl mankiiul, under the names of forestal- own and dtlier eoiiutries, formed, the Buhjects’of hii 
lers and monopolists. Hut, in alluding to tliis part of rnoro acrioua studies ; tho rest of hiB time was dovo- 
hiB conduct, it may Ixi pi'tiper to mention, that his op- tod to philosophy and lii('ial;ure,,and the impitwcnieut 
jmsiiion, at «n after period, to the delufive projects,of of his park, where Im waB somelimes to be seen etn- 
the faiiums Joliti Law, and his elaborate tr(*atise upon ployed with a spade. 

the siiljjec.t of Mo?u//, ( (Eurras^ 'l oin. X.) stdord un- From fhm nohlo and cengimiid (»ecupntioii!< he wa» 
deniable proolk of the ttoundnesrt of id's views, in regard ttgain rccalle43, by the advice of Cardinal Flemy, in 
to some of the most iiwpohant prineiples of political 17/7 ; but the fiCids were not resiorwl to him till ten 
economy. years thereafter* During tin* iriterveiungjjenod, Iw* bad 

It lu'.d bmm early predicted of l)'*VgueK«eau, that endeavoured to mediate in the new dirtputes which 
he uwuld oim day fill the place of Chancellor; and had HriHon between ihe i ourL and the piirliaiueitt ; hut * 

this prediction WAS at kngtig realized in 3717, upon hiHiutcrrereurebeomstelKiV/i givensutisfnctionlonei- 
thii death of Voir,in, vdio then hold the hcalsi Though thec party; the one lepr.Mi lii))g him viitji desfcitimi 
he was yet lifthi trrore than foity-eight, years of ego, from their cuuse, nnd tlm other with too great a U an- 
liis THuninaiiou to this high iligldty gave ‘general sati.s- mg towards it. When the seids wito at last restored 
faction ; and was, indeed', mtended aa a popular inea- to him, ho completely withdi aw from all alVairs of state, 
aiire by tin,- Duke of ( Orleans, ivho had lately and devoted iiimscif «n,thvly to his duties jis (.'haiicpl- 

ed ih.e regency. HK broiluM' Vuljouan, a man of abi- h>r, and to the iutroductioji of thot^e leforms which 
lilies, but hleritfu! and a humourist, was ilo! only per- had long- occupied hi«,in(juii;ie.s and meJiuitions. 

^,ui who spoke wilh indiflereiicc on the mrasion. Hesides wuue in‘^poltant^el^'\etn;etUH regarding Tes- 
Hrnher you than 1, brother," w^as his only remark taon-nts, Muccesaions, and DursiWhms, he iutroduced 

wh(^n tlje neiv t haniu-llor liicstened to him Ui announce vmitms regulutions for improving the forms of prove* 

his upjiolnluient, fn fact, D’AgtiesHeaii was soon dure, -—for a^^certnining limil.’i of Jurisdictions,— 
made to (-xpi'tmnee the wtornifl attendant upon this lof- and for elTectiug ii greater unifonuity in the execu- 
<y‘.tntion; for he had not, b^cm installed alniVC a year, . thm of the laws ibv,Mi-hom the several provineep. 

'vhen he was deprived of the tlftd fesiled to his , ThoBc reforms eomstilutu a sort of e]io(h in the his- 

e^!ati^ steady opposition U) the extrM’agani. pro- lory of tlie jurispriidonec m’ Fiance, and have hsm)-. ' . 

jeetsof i-Hw, wiili witich fbu Kwgonf and ids mini- ciatfed his murm ivitli those ill trio us !»eieM:jeiois of 

Kivu'S vu'ie wholly intoxicated, \vti« th<j honourable her Cinl Lode, — .L'Hupita! and Fuuiotgr.on, I be 

vuirn of this fust, revrMve of his fitrtni^.,. In 3720, Duke de 8iii»t-Siniott, however, alleees, that the (liiin* ; ; 

when the ruimms r<m-emmiiec.s of these st-hemeB' hod cidlorB, reforms di<l not go so Jar as they would have ; . ■ 

filled llie ivUion w ith distress, and aJarm, the (. huneel- gone, had he bad less filleetion tvr hi'» own order, . 

!<»r vvns recidled fnmi Ifaiushmcili. ; umllio contnlmkd Ho once, nays thtfe wiifer, cmdesf i-d to, a nohleniftn 

mi! II little, by the firmncits and isngactty of hk emm- who spoke to him upon tlie propriety of cutting off . 

dels to « aim i-ht' public murrmu'E, and repau' the niw- certain luci-ative nUmib,, that ho could not bring his ' 

.id. fs which had heem committud. inimlto a step which would so giievouwlyMUwhiiBh. 

Law hiraoelf hutl acted as the messenger of 3*w rc- , the profits of tho hw, , ' 



!208 


A G U AIR 


l>' hi 1 750,* upwattls eigbty-two yparfl of age, , Vl^e bad intended to exIirfisL in a collected A*’’' 

icftu. |,(j UcHoiighl. the feiiig to accept IiIh rtwigtiation ; and Vte^, varimns pitipcrtie^ phytu^l and chemical, 

^ ]ii; \va8 accordingly per^nitfced to retire, toe bmg con- of ,thi9^ ittsipofiant elastic ^nitl ; andalao to ham 
lirining to him the h^^s of bis office an a Hpeckl tho^resuU^ lif Home ongbal researcdiea 
uUftTk of hiiy'' appr^diatioj^i ' £ie diet!, in the following tdhont, but as our exptu'itociilftl wnderte 

>W; ilnd wah intoned, a&fdingtiTbiy own ktiU with \hi8 view, aye not y^ft iveaball 

in the commftn lidrwd-placr* of tlic village of Aiiteud,; r^slfei?^ ibd wbofe mora chwpi^i^natVe ar^iola. See 
w&re the remaijtta of bb wife, who died tlicre in 1735, AtAKismKki sj*- ' ^ . 

bad been dcpo«ited. The natno of ibb My, whom , AX-lj^ANIA^';^* coafttry df cdnMerabk extent, 
lie .rnamed in and by whom he hid several wbicb> fact niiftTly fheW^ 

cbildven, wan Anne I.o Fevre d'Ormesson, * ■ n&Uy ^«e>f of the,ph'bi«h empire. It 

Thle great mm has not, in all respccls, been Bqu%' ext^ds fi^bitr^he thiny-nintii to'd^ flmy-thiid degree 
prabed by tliosts who have. Jo tbeir writiogft, tians-^ ' of t<jt tho.apaCe^f 

luitMMl IjLs rbaiHCtpr to posterity. SainfSirndn and' long;ti6 MbtjlitmTanean and the Odlf Of Vented The 
others reproarli him with a degree of tWineso and extent fnterid ^thOwliere exdwedii one hundred miles ; 
Indpcisiim i» bin ju(lgmeiits, wJ'ucb sot^ and b, in the southfeni pait, noj^ Itnore than thirty, 

obstructed the couffic of jiwtiee, tlw , nwn"answ4>r to ; The cbwn of Hndiiai called nof tb^\mimntaiiw of Sa- 
tbih cluU'go baslveen recmdcd by BbdOfi,! and is vor- .gori, of Metettvo, and of Sub; anpirate it. by an ill dev 
thy of notice : “ Wbon 1 r«ci|BCf,*' aaij ho, “ thAt fined Mb'eedoiii|^^^^ llte turba 

the decree of a Ch^eellor ia r law, ' 1 tbmk myself divuM^ii^into .l>»halteiif ti^' which the principal ate 
warranted in taking a hmg tinte for conaiderationi" tboae ^ Sciiteri, i)cbri(l4 t"ii|onR, ^ 

Saint-Simon and J)’ Afgcftaoii aUo impifte to him aohte diadferions, in its atet© of indn»*tndence, 

defects a« a stat-<i»man ; but bin efevarion nf initid^hnd ‘ i^gteat pblilkeratfid. The divUione 

e^teoKive knowledge, his piciy, and dmute- . <l|w^y f are ^ifeb^O' forined hy the varictLea 

restedness, have been uftimrflally.iwlwtted and extoW of the native tribes. MA^oriXeak^who ie allowed 
led. In hi« magisteritil caftadly, he ivai graveiljM 

dignitied, without atty appvbaA' to haugbtiitesw^^^ into the Ngcge, or whose prind^ 

privatt society, his matiners'^re palld, .equal, aiwj. ' ai^ rDulci^im«' and Durazxo ; ,m 

even playful. Ho Was pmiictilorly rCttmt&kbfc ToSlv»^ (ft* Ti>drid«;s, ‘wlm dtkmpy Betat 
the tPfiHciousiiess of his memory, tbb facility the Liape, ;;a poor and predatory race, wim inlialiit 

with which be couW dh^ect his attienti^ to thd mo«t ' the naounteina towcoii Toake aad DeJvino ; *and 
diversified exercises of intollect or imagmatioiii. A4 ' the . Tsoini, .Who inhahk Mb«l;>o district, 
eighty years of age, he has hewn; beard to repeat il<id wboeo iptmcVl tewiia are fiijli ami IWainithia. 
whole iwoms, whic^i ho bad noyer jHtrused since the "There ate besides a great number of smaller diviaitws, 
dbys of bia cttfly youth; and W’him iirigded with pro* v tedimw to enumerate. (LoakeV l^mareh^ m 
teawomd duties, hq wfdd turn With' f«(ud ' 

Euclid or tp' Rkcine. In summing up hl^i^diijfcacter, all ; ' Albania nearly b&mcides With fbA county known to 
• itiust agteA With La Harpe, t^iat be w^i^nc^iiuAvho vrijo aneJents; under the-nanie bf Epirus. ’^Tbis emm- 

did liommr to France, to the magistmoy^Vand to teli- . tty w»w then, as naw; dmug^iriM by Um rude va- 
hy his virtues^ his talents, Ids pnmiitd and >' Mr ;of its/infaabitants. j Tte’temcdetahuari^^ the 
rioiis ICftrtdng, atnl his enlifjhtened vieWa in the want of uniop atndng ha iribetf', 'gtmewdly proVeuW 
scienpc of jurisprudence." ("Catiri'de 4ctiwg any compMbUft in 

*Jt^m. XIV. c. }.) ‘ ' W (mlv tetomhabki 

lii puhlishcd writihgH form a cplMtion of thirteen te%n jOf T^rmiw II., v who WAtf^ justly ranked W’itb 
volumes (pifirto; of which the first volume was pub- /the greatest eaptfdmi>f antiquity* \After Ids dealh, 
lashed at Paris' in 17.59; wid the Jast'ifi JL7B9. The the country -was^ again ^.plit into a.iiumber of petty 
ffir greater jnirt of those volumes’ relate to inatteffe states, which wmW ubahlo to resist tfio umted strength 
conrmeted ivith bis profeatsimnd character and studies ; of Maecdon j anUilte kinj^ulomi rEpii us cdntinpVd- 
but tlicy al^o oimminla variety of piece# upon tnia- subjoct, tiik both wcriii" alike spbti^ed by the Uimiau 
cclknehuft suhjei^ts. \W ;b«v» altepdy mendonefl aiwSi v i ... < 

his dif«»tiursc9 o» the studies befitting iljfi'Kttidente of It; was dnruig the lime of the euipire, that 
law, nod hw treatise m Mmiey; ami 'imsidcH these, rite^nme of AIbania,wlte^i1^t;^.i^tt^q this di^ 
and some' theologicn; pioces, there is a Life of bis Inuring tbe decline of ihtr einpias the AlbmuuriN gm- 
^Father, ibterf.5stin‘^ from the view which it uiTordsof dually nwe to distmctM. and* til jbisfc te imJepen- 
hift own eOrly education under that cxcellmit person; Hehce. Tlmir valour enabkuijihein to imuTgam ilunr 
together n ith Metaphysical Mcditationi»," written gtetmd iiguiast the Bulgarigr% who had occupied all 
in vindication of dbe gteml truth, th.a, indephmdeiuly the neighbouring diatricti of Srepcc. Nor were they 
of »U revektiop;* Ited All positive W, tliete is that in' . less pucr^fftshtl sigjiiust 4b<) Tiiriss, a iaore foripida- 
the consiiiiition mind which renders^ ble enemy- Under the command. of ihc celulim 
man a ifim io hmst^^ ' V" 'ted lieorgn CastrioV'^oteinonW called ScaiiderlM*g, 

See Miiitoire dexi JRln^ires de kc^ncif dn th% hadlcd all tlm Mphoinet IJ. ilujcop- 

Louh XIV.'cf Yfr Lotris XV* par )e l>uc de Saint-Si- queror of Constanriuople. T^t powerful nionar^ 
moil. A/c7«o«m’ SV-cr^, jww Lrs entered Albania only to oxfWienee a «ue(;csNioit of 

d'nn Mhdkkt ri'/iW, par D^Wttson. de. defeats, and was at length cmnpolM to aokttowledge 

D'Agvps^mu, pivr Abomte. j ite wdependeiice by a formaUtepaty, : tjio death 
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Albania, of Scanderljof^, tlio Turks rodoulilud tlieir #?ff<uts a- 
t^ainst. Albania, wliicli was at lrn^;tli roduc^d to a stato 
i)f nominal subjortion. Tin* of ISuutitn, in IJ/H, 
fonnod tbn lonninatlon of tiiis inonioniblf strnjiude. 
'rb? subjection, liowever, was always imporfoct ; ro- 
volls wore? fjcquont, and tlio inhabitants of the itioun- 
Liinous districts still preserved their independenre. It 
Mas by the motives of jniy and plunder, rather than 
by eojiipnlsion, that the.se hardy soldiers w(‘re allured 
into the. 'J’lirkisb ranks. In proportion as the Oilo- 
inan (unpire declined in vigour, its bold of Albania 
beennie less atid less /inn ; and tb« vi^onms and en- 
t.ei prisine' f^eiiius of Ali I'aslai, bus now again convert- 
4‘d this deptnnlencv into wliat may almost be called a 
heparale kingdom. 

Ali was born at Tepellene, a siriall town in tin* in- 
terior of Albania. Jlis fatliov held tlie raidi of a l^i-sba 
of two tails, but tvas not possessed of any extensive 
power: and lie died wljen Ali was oidy lifreen. Jii 
:) district so turbulent, and Idled wuli warlike' and lios- 
tiie h'juhirs, the ytuing chief was necessarily ])hu:ed 
:n a very critical situation. lie is liirnself accii-s- 
t(mie<! to hofisi, that lie began his fortune with sixty 
patTis and a inu.sk(‘t ; and an Albanian who attended 
a liite travidler (Mi JJohhnu.se) declared, that lie re- 
inemheiH'd to luivt^ seen Ali ;vith his jacket out at 
elbow.s. Ali was ere long driven from 'J'epellem*, Jus 
native place, and was ahaiuloned by almost every fol- 
lower. A plan was next formed for Jiis destruction, 
i<y lb(‘ inhabitants of (lardiki, a neighbouring town; 
and, f(‘r this purpose, they surrounded, in the niglit- 
tinie, a village where lie laid taheii refuge. Ali 
escapinl throuuli a irarden, but bis inollier and sister 
tell into tin: liands of the (Jardikiotes, and \Yero 
treati'd with every speci(‘s of indlgiiily; wrongs for 
wbi<‘fi be al forwards took a dreadful vcMigeauet. liis 
ruldress and activity eiiabhnl him gradually to repair 
iiis ibrruiifs. lie insinuated himself mto the favour 
of (.'old I’asha. then the principal chief of .\lhania, 
a hose tlaij'* liter he at length married. Having thus 
betm i‘n:ibled to collect some followers, ho succeeded 
:i. sMipii aiig Ins preMnii capital, .loanuina, and in jire- 
vailing upon tin* l^n te Ij) recognise him as Pasha of 
That imjnntar.l disTri<*i. hVom this time, he took the 

<1 among t/ie Ailiaiiiaii chiefs ; employing .sometimes 
;<»ico, hfnnelinms money, and somelinies treachery, to 
increase his antliority, and add to the extent of Jus 
dominions. 

The most lormidable adversaries willi wJiom Ali 
!cid to «imteiid, were, the Nuliofes, a people placed 
Ml the soul hern extremity of Albania. They iiiliahit 
an idmost inaccessihle rangt* of mountains, Jameuth 
’uhose gloomy shade winds a river, which J)r Jlol- 
iand c.mij4*ctures, on very plausible grounds, to ho the 
Aclieroii of the aip iouts. ( Tntrvh iti tin .Ionian fait, 'i 
nml Alhouia.) The sireng I h of their native luil\varK>, 
■plieir ]>assion for tvar, and contempt of death, made 
riiem tin* terror of Albania, tvlilch lh<!y fretpiently in- 
vailed ; udiile no foreign power had ever ventured to 
scale the tremendous l>arri«*rs by tvhich they were 
guarded. Ali at length sucei'eded, partly J)y force, 
and partly by bribery, in gaining tbe jtasses wlji4*li lefl 
• nto their country; and the wliole nation, after a fu- 
ll ous resistance, was reduced to siibj»»cUoii, and partly 
extirpated. * 
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In 18J1 and 181’?, .Ali attacked and dcfcatod the 
J’aslias of Herat and Delvino ; by Moiich nnwis 
gained jmssession of some of the liiii'st parts nf Alha- 
niii, and a popiihitlon of between :;?l)0,00L> and :JOt),tK)0 
souls. Tcjudlene, his nativi* place, now bdl into liis 
power ; and now also il was that hc^ obtained llio means 
of inflicting signal venpeiinci* on (lardiki. Wltli his 
accustomed duplicity, he pref<Midefl a complete obli- 
vion of all grounds of resentiiient, until ho liad sur- 
rouiuled and iuclosi'd the city with his tioops; when 
upwards of 700 of those of the iiihahitants win* 4vere 
suiiposed to have been mo.st deejily involved in the 
ancient guilt, were dragged into a large, kimri near the 
city, and hound together with cords. On a signal 
given by Ali, tin' Albanian soldiery, who were sta- 
tioned on llie v\al1s of tlie kban, liegan a discharge of 
miiskeliy, which continued until the destruction of the 
whole 70tl was completed. 

It seems imtiossll)lc to deflne ivith perfect preci- 
sion, eilliiT the extent of Ali's dominions, or the de- 
gree of authority wliieh lie jmssc.sses. liven within 
Albania, the Pashalic, of Si'utari remains still imh*. 

]iC‘nd“nt. 'flic trad over which he heiU's sway, is 
hounded on tli(5 north by an irreguliir line, extend- 
ing from Durazzo to the Gulf of Saloiiica. It com- 
prelieiids the numnlainous disiiict of Alacedonia, Tiear- 
ly the wliole of 'J'lie.ssaly, and great j»art of 1/ivadiii. 

On the eastern side, he is kept in check by Ismael 
Pey, who jiossesses an authority nearly tis imiepeii- 
dent over the plains of Maeedonia. In Alliania, his 
power is almost ahsoiiile. ; and wliih^ little regard is 
paid to I lie imperial finnan, a letter with the signa- 
ture of Ali commands implicit obedience. I'he A!- 
Imnians 5 U*e enthusiastically Jiltaehcd to him ; they 
view. him us a native sovereign ; they .ndmiro tlii' en- 
ergy of his character, and wln*ii they liear of any otlier 
< l'ief, commonly remark, that “ he has not a head like 
Ali.” 

in the relations between Ali and the Court of Con- 
stantinople, liiutual fear Inis hitherto preserved an 
outwaril good iindeir.iandlng. The ])rogress of this 
enlerjirising clihd' ha.s been long viewed ivilh jealousy 
and alarm ; hut the Porte was iu*ver In a condition 
to hazaril driving liiru into open rebellion. It has 
been found jnudent, tlieri'fore, to invest liim, by its 
iirman, w illi the government of those provinces ivliii li 
the sword had already placed in his possession. Ali, 
on *lie other hand, pays an outward deferem’e to the 
Porte ; and rmnits to it some portion of the revenue 
which he <'ol]ect.s. lie has also uniformly siipport- 
oil that power with m*arly his whole forci*. against 
the h.reigii emniiies w'ith which il lias had to con- 
tend. lie even jnarcln'd against I^aswan (>i:lou, and 
was jiresent at the bitigo of Widdin; and his son, 

Mouctar Pasha, distinguished himself greatly in tin 
late w ar against the Russians, lii all other res]>(‘cts^ 
whether us to the internal government of Albania, 
or its foreign relations, he acts completely as an in- 
dependent monarch. The Porte has omitted no 
means of inducing him to repair to ConsUmtinople, 
and has even proifered to him tiie dignity of Grand 
Vizier; hut Ali has unifoimly vi'sisted every such 
invitntiou, wadi knowing tliat his arrival at that capi- 
tal would be tb(j immediate signal for striking off* Ids 
head. Buonaparte is also believed to have courted 
D d 
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Aii.anifi. Hivoiir, find to liavo ofTi-rod Jn'rn flic di^iity of 
Kinfr of Allfaiiiu; lint llir J‘as|ia iihvays vicw'od tlio 
aiiiliit.ious of tlial conqueror with alarm, and 

utlachod himsolf to Eiiirlaiid ; with the jioliticN and 
intf'rasls of ^v’]lic'h rountry, it ajqioars from his ron- 
vorsations with Dr Holland, lie was tok-ralily wall ar- 
quaiiitcd. 

'I’hc natives (*sti!nat<‘ Ali s military foire so high aa 
fifty, sixty, or ovon inoii. 'I'his could only 

ap])!y to the case of a gmieral levy r« ;/w.v.vr, in the 
ov(Mit of invasion. It docs not ajipcfir that Ali has 
ever hroiiphi iiitt) the fitdd it greater di.sposeahlc force 
than His stai/ding army is supposed to he 

ahont of whom d()()(t or 5000 are stationed 

jarmd liih capital, .loaniiina. I'lic amount of hisreve- 
Mics is still mori‘ nnccrtaiii. 'Jln^y arise from the fol- 
i->wi5iLr sources : — 1. \ land-tax, amounting generally 
(O ahfitit l(t ficr cvnt. of the produce. 2. A lax on 
i itics and towns, levied in the form of requisition. II. 
'i’he customs, which he has raised to six ^uTrcw/. 4. 
'!'he iuherilanee of all wlio <lie without iriale heirs. 
’I'here ate several niiunv so’irces ; and, hesides his pu- 
hllc revenue, AH is supposc'i to possess jirivate pro- 
pel t j to the amount of ljIKlOjOOO piastres, or L.200,000 
pi'r (Uhl inn. It. Ri‘emH impo.ssihle to conjeclnrc, e.itlier 
v,li:u iiiiiy he tlu* amount of his entire revenue, or 
what proportion he remits to Coiislantiniiple; hut it is 
rally ludleved, that tlie treasure which he has ac- 
emimlated is very eom-iderahh*. 

Ali is now (1815) sixty <ir sixty-one years of age ; 
Ills iitriire, is eorj’uhmt ami unwieldy, his necK short, 
l)is !-t;iTuie about five feet nine inches, 'i'he expres- 
sion «if his connt(’nanc(* is striking and majestic; and 
lii- feiitures irive no indieations of those terrible quali- 
ties by which he is characti'rised. His ahiliricH are 
rerfnitdy of lu' irieaii order. He displays that union 
.,t' de('p thought and contrivance, ivith prompt and de- 
cisiu' aelioii, w hieh imlicates a mind equally formed 
for politics and for win. He is r<‘markal)le for Ids ad- 
dress, liotli in gjiinine fri<Muls, and in InlHiig asleep the 
sj.'spirions of his hiltere.st enemies. JJnf, if his ahili- 
lies are of a siiperior orrler, his dispo^ifions are of a 
l;ind w hich remler him an object of fear und detosta- 
ii('n. Jlis ernelly rather jesemhles that of an Indian 
.risage, than of even tlie. l<‘asl civilized Kuropcan. 
Impiillng, ami roastieg alive, are aimmg the common 
jumi.-'hnumts t-,. served for !*•'!: t wlio have u*diap]d1y 
ofieiided him. The fienamess of his cruelty is only 
e\rer[led by ihi* (lejith o( his dissimulation, it is im- 
pijssilde for the most sldhid observer to conji‘Cliin‘ from 
ins outward deportni ’ the? real seiiiiioonts witli v Idrh 
i!(‘ regards any iml:' hia!. 'I’he only observable diffe- 
ieiie<‘ consists In a ]icculiar kindm's.s of manner to- 
wards tlioso toilortnnales, whoso cruel doom h(» has 
sll<Miliy ami mirelentingly st-alcd. 

All's oi.iinary residema* is mvir .Imnininii, bi an im- 
menso bnllditig, which combines the rharaclers of a 
palace am! a fortre.ss. "i')je outer < on is arc irregu- 
l-ulv crowded 'v'iili Allam’an sfildiers. c.ml xvltl, per- 
S(‘i;s of all dfsnipl'oiis. who attend upon, or havi pc- 
tillofis to to him. Tad* p’ -titioner, in ap- 

pioaciihi'j- l.iieel'- :in<l klsso'j his garinenL ileexer- 
111 p(‘vson iK* o hole |mib-Ial aiilbonty , ami his 
dfcn idii-' tlimiL'h ..•cj'ssarily given t JO ]»romptIy, ate 
i f VC! s;v:l io be guided t»v an apparent with of ar- 


riving at the truth, ami of doing justice. It mny be AlbaniH. 
supjiosf’d that this cmjdoyment, joined to a minute 
attention lo every otluT part of liis udrainistration, 
must fully occupy his time. Accordingly, lie rises at 
nix ill the morning, and ivitli the exception of an hour 
at dinner, and an hour at supper, spemls the wliole 
day in hiisiness. His habits at table are extremely 
temjierate, though lie is not so stiict a Musulniau us 
to decline the use ol‘ wine. His liarain contains three 
hiuidnnl females of various deseriplions. It forrn.^ an 
edifice entindy dihtinct from the rest of the seraglio, 
ami is said to be furniKlied in a style of the most gor- 
geous magnificence ; but uo European has hitherto 
found admission into it. 

Although the government of AH is completely de- 
apotical, jet, viewi-d comparatively, it appears to he 
heller fur Albania, than the tenihle anarchy to which 
it was formerly exjiosed. He. has freed that country 
from a race ol petty tyrants, and from ]>erj>(*tual 
aceiK's of intm*nal warfare. His vigorous administra- 
tion has nearly extiipated those nuimn'ons pieda- 
tory hordes, wbu found shelter in the niomilainoiis 
districts, r.ml spread terror ami desolation over the 
plains. 

'J’he inliuhitanis of Albania are estimated ut twelvi- 
hundred thousand : those of Ali*s whole dominions at 
two million.'*. .Albania contHins a considerable pro- 
pi.M'tion of ‘I’nrks ami (ireeks; hut tin* basis of thf' 
po]m!ation, and iliat in wliiih AH places his cliief con- 
lidein-i*, consists of its original race. 'I'his reiiiarkahh' 
jieojile illffer cmnph'Udy from e\ery other inelmh'd 
within the limits of tin* 'I’m Kish {*mpin‘. Tfieii eoa- 
vernion to Mahonii’Mii tiMU'ls 1ms hi'cn \ery imjx'rfeet, 
and chiefly induced by jiolil.ieal motives. In every fa- 
mily the males usually eu to the inosijue, the females 
to climvli ; and some members of a family are seen in 
the most umiciilile maimm' eiiiing IVotii the same table, 
and even from the same plate, meals forbidden to the 
(libers. AVilh the 'I’urks, accordingly, infidel and Al- 
hanian .are U'rms nearly synonymoijs. Ali himself 
due, not ajqwar t(t mala* relitrion a ground of any the 
nliglitest distinction la‘twei*n tlie diflereiit classes of li;s 
aubject-^. 

'J'la* native' Albanian is of a middle statnro ; bl'*- 
face is id, ivilli lii;:b « l.eek-hMiM's ; his nock lone. Iiis 
rliest lull and hroin!. flisnli is erect und majestic, !•< 

,1 ih'gree which ne'er fails t(» surprise the tniveliei. 

He holds in utiei i Uenqil that dissinmlal ion wfiicli 
jw charactcii.slic. of the fireeK. and picpies himself up- 
on giving utterame to every sentiment without ifie 
Htnallesi reserve, lirpially remote Iroin the gra\(* and 
sluggish deportment of the 'I'nrk, In* is gay, ]i\elv. 
and active. Aierse, liowever, lo regular industry, 
his whole delight is in nrm*^ and plundn. He* lom '. 
ronstantlv armed ; ami then* are fi;w Allianian.s who. 
in th(^ piime of their Hfi^, lime not Iichmged to some 
of the riunieruus hands of robbers, who iul'esl the 
mountains oi tin'ir native eountiy, of 'J’liessaly, ami 
of JMac'‘«limi:i. 'I'fiis profession carries with it no 
disgrace : it is c(umm»n for the Alhanian to mention 
circnm.stance.s, wliicli occurn'd wfien In* was a rob- 
ber.*’ In proportion as tlm trade of robldng be- 
(‘onic.s oversloeki'd, part e,r those* engaged in it seek 
employment in llie seivice i>f the Sultan, and of tin 
dillerent IWras tlireugheml the 'I lukish empire ; by 
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Albania, all of whom tli« Alhaniaiis arc rcgardtMl a.s th(* infest 
valuable of their troop's. 

An j\lbaiiiari luiliimy foirr, aceordiiig to the de- 
scriptioij of Dr Holland, nuinot no pr<i]>erly be calb'd 
an army, as a tumultuous nssernblago of armed men. 
'riiere is no regular distribution into corps ; nor is much 
regarvl paid to the. authority of any otfieer, with tlio 
single exception of the Paslm himself. Yet, such is 
their activity and intrepidity, that they have sometimes 
])rovect formidable to the best disciplined Kiiropeaii 
arniies. Wliatover was done in tin; last 'rurJdsli cam- 
paign against the Itussians, is said to have bmni a- 
cliieved by Albanian troops. 

This fierce and haughty race <lisplay a greater de- 
gree of contein[>t for tlie female sex, tliaii is usual 
ev(*n among the most barbarous nations. The females 
are literally rc!garde<l as inferiiir aniutals, and treated 
us Piicb ; but, in the country districts, tliey are not 
*‘ontinc‘d, or veiled, as is customary in Maboinetau 
countries. 

'riie <Iress of the Albanian consists of a cotton 
shirt, a jacket, a mantle, sandals, and a red cap ; to 
wliicli is added, a largfi cupoie. or grc*at coat, as a 
slielter from tin* weather, luu'iy part, except the 
sliirl, consists of woollen. As they Ijave usually only 
one Miit, wbi<*b they wear day and night, it soon !ni- 
conu's a (Ireadfid assemblnge of dirt and vermin ; and 
ai length literally falls to ph'ces. Tlni dress of tlnj fe- 
maT(i.s is more varimis, and often fantastical. A sin- 
gular custom prevails among tin* girlsi, of stringing 
together the ])i('('es of money which they have col- 
lected for their ]M)rfion, and wearing them upon their 
heads. Some of I hem Iiavt* their hair hanging down 
in braids to a great length, loailed willi this species of 
ornament. 

.loannimi, tin* present capital, is l»eautifully situa- 
ted on tluf hanks of a small lake, inclosed u'itliiu a cir- 
eint of lofty iiionniains, I'he housc'N, iu generul, are 
m»t externally either sjdendid or elegant ; and tiiey arc 
built in the most irregular manner, with scurc(‘iy any 
approncli to t)je form (»f streets. 'I'he int<‘rioi.\1ure 
howev'ei of gardens and trees, gives to tlie city a fine 
.i])pe;iraMce from c. <ljstaiice ; particularly \vh(‘n com- 
l/jiietl with the miignirn-ent hack-ground, wliich every- 
aIm'H' crowns tiie landscape, 'i'hen* is a considerable 
.omiln'r <it (neeks at .Ioanni?ia, wlio disjilay an netive 
:in<l inteliigenf charin tei, and cultivate with ardourthe 
■iifier4n( Inanches 4»f science and literature. The to- 
tal number f)f inliulntauts is estimated at upwards of 
ibifly-live tlmusainl, 

'I’ln* commerce of Albania is 4 hietly carried 4iii 
lliroiigh Arta, a small 4*iry situated on a gulf of the 
s.iMK! Jiame, in the most sontljj'rn district of llic 
eouiitrv. 'riie i)iiin'ipal merchants, however, are 
(in‘ek.'^ residing at .loannina, among whom a very 
aetive 4 -oi'.iinen ial spirit «p]HW to prevail. .Ali. 
wlio nn\ionsly endeavours to pnmiote the traile ui' 
his d 4 Mnoiions, without liowtjvor knowing the right 
way, imj>os»*s gn-at restraints on the n*mov;d of the 
mercliants. He generally insists, tliat at Icjusl mm 
memlier <)f a family should Cimumn* to reside 
at .loannina. Tlii* mercantile houscjs of this city 
h;u(' oltmi branches in oilu'r countries, particularly 
t h*rmany u^d Kussia, and several of lliem bufieied 
considerably by the conilagnitiou of Moscow. Under 


tlm rontinenlfd system of the late iTench ruler, Albnm.T 
Malta became tlie great channel for tlm trade of A I- 
hania, and, notwithstanding the recent politicsd 
cliniiges, may prohaldy nUaiii it to a certain extent. 

'i’he exports consist almost entirely of unmanufai'- 
turod produce. NotwithstandinL’: its mouiitaiiunis 
character, the fertility of its jdains afl'ords a surplus 
of grain, of which, u]>\var(ls of fifty «‘5ngoes are sent 
to italy, the Ionian Isles, Malta, and other places. 

Tile Pasha, however, has clie<*kcd this Cvimmetcc !)y 
the impolitic .system of assuming the monopoly of it 
into his own liands. \\ ool is exported, chietly uu- 
maniifactured ; Imt partly also ^vroughl into ( oar*>e 
cloth. Other important articles of exjiort are oil, 
tolmcco of goo<l ([uality, cotton and cotton jam, 
chiefly from 'I'lu'ssaly. Some cargoc.s of ^vood for 
building and fire, are annually sent to Malta, '(’he 
chief imports consi.st of wooIIimi clotlu*s, used for 
winter ctwerings. i'or this purpose, the preference 
is given to a c(»aiser and cheaper specii's tlian 
any that is usually manufactured in (ireat I’riuiin. 

'J’liis i.s supplied from (jcrnmuy, Albania impmis 
also guns, gunpowder, hardware, cofi’ee, and sugar. 

On tile 8th of October, an annnid fair is opened in the 
neighbourhood r»f .hmmiinn, and conlinui's for fourteen 
day.s, when tlie im])orted articles are exchanged for 
native commodities, which then pour in from eu ry 
quarter. 

'I'he reader will find much interesting informatioii 
in regard to this country, and its present ruler, in 
the lately pul>Ush«‘d 'iraveU of Mr Ilohliouse, ami 
of Or Holland. "l'h<^ latter vesidi'd for some time 
at All's court, where, in quality of j*hyslcian. hr 
enjoyed the j)rivilegfi of a familiar intmeourse will* 
titat extraordinaiy persoiuige; and tlie anecdote.s 
which he relate.s, give no small share of interest 
to his otherwise valufihle and instructive puhiication. 

(I’-) 

AL(:AKUA/.AS, a nanu' of Arabic origin, applied 
to a kimi <tf ))orou8 earthen ware, much u*ird in 8pain 
fin- cooling water. Soo ('oni.iKt;, 

A1X'( )(>M HTKJt, or Ai.KooMi- run, a name given 
by Uichter to the Hydrometer with agraduaU’d stalk. 

Nm* Ar-Ko.mktkh, 

ALEUTIAN, At.FUTir, or Ali;i t.sk\ Isf.Axn.^- 
(«► called from the Uussian word o/cv/Z, vignilying a 
hold rock), is the name given by the linssian dis- 
coverers to u chain of small islands, situated in tin' 

Northern Pacilii* Ocean, and extending in an east- 
cily direction, iVimi the peninsula of Kumlscliatka, in 
Asiatic Jt.ii.s.siu, Ic* the promontory of Alaska, iu North 
America. These islands are very shoitly noticed 
in tin* l)ody of the work under the head J'ox 
JsUtiKh. According to the practice of the most 
recent ILissiar. geographers, ive have cuui]ueheiuied 
the whole of this archipelago under oin* general 
name, although it has been sometimes divided into 
three several groups ; those nearest to tlie eastern 
coast of Kamtschatka being properly called Ah tiiftin ; 
the <ventral group tlie /l//r//YY///o/.v/.7V, av An(briun-ian ; 
and those nearest to the American promontory, the 
For Ishimh, The liiissian geiigniphers usually se- 
parate Uehriiig’s and C'opper Iskmd, which are at the 
xvestern extremity of this t!liain, from the otlier parts 
of it, included by them under the general name of 
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AlotitutJ A louliau Inlands ■* ; but as thm* sff'ins no good rea- 
Ulaniis. fKjj. tbi^ (‘xroptioii, it Certainly w»iild be better la 
( (unpreliend tlie whole under one general deuoinitui- 
tion. 

rr.vrrc“. ; of 'I’Jic first voyage of discovery in this nnnote and dan- 
[>i .Dwr), ^ronjus an‘lii|H‘lago was projectenl by iVler the Groat, 
whos<i enterprising mind appears to liave been strongly 
exeile<l by tlio (pieslioii, tlion inucii agitated, relative to 
tin* distance between tlie \siatie and American (^ow- 
tinonts ; the sr»lnli»)n of whicb seenn'd to be facilita- 
tetl by tlie roeent ('oinpiost of Kamtscliativa. A short 
time ]>revif»us to the rlcNith of that monarch, which took 
placer in 17:^r>, he drew np instnictioiiH, with his own 
inmd, for the conduct of an exjiedition, which was to he 
entniste,d to the command <jf an officer named Behring, 

, , wfio hmf already made several A'oyagos in the sea of 

Kinntschjitka, by order of the t-rowii. In 1728, llohr- 
tvj':— ing set sail from tin’ nioiuh of the Harntschatka river, 

' ‘E and eousied tin; eastern shores of Siberia, ns far to 
the northwanl as latitude 07° 18', but made no dis- 
covery of the op])osite Continent. Tn 1720, he again 
set sail, for the purjiosc of inosecnting tlie same en- 
terprise, but \\itb no better [.access. A third voyage 
Avas midertaben, )»y order of the Binpress Anna, in 
i i I I ; ami I3(‘hring was again selected as chief of the 
expedition ; another vessel being entnisted to the 
comm; ml <»f 'rscliirikoffi This enterprise proved 
more fovtunule, and led the way to all tin’ sub.se(|ucnt 
important discoveries of the liussinns in those seas ; 
abimug!! the immediate results of the voyage, upon 
the wlnde, wen? not deemed commc’isurate with the 
lime and expense employed in fitting ont the expedi- 
tion. The primiptd olijeet of tlie umb’rlakiiig, )iow- 
cver, a|5p(Mrs to liavi* hemi accomplislied. Tschirikoff 
discoverefl tlie coast of America in the .^Otli tlegree of 
liitilMile; ami IJehring, tvlio was separated from his 
i’()m()anioii in a sttiriii, saw it in latitude /)8^’ On 
Ins voyage hack to Kanitschatka, Behring's .ship Avas 
driven on the island w!;ich iioAV bears bis name, Avhere 
be soiMi afterwards iHed. 

Vojagps j'be two nniidiabited islands, Behring's and Co]»- 
P’cr Island, mrw be<*aiije known to the iiatiA'es of 
Aduiim-^ Jxamtseb.Alka, who fietjm’i'lly resorted thither, for 
ret,. tlie jnirpoM* of hiiiiling sefi-(tfters, and other animals, 

affindiiig v.iluiihle liirs, Avifh vvhieli they earned tm a 
lucrative tni/lic. .Some of tJie vessels Avliich sailed 
njion these expeditions Ave;» driven, hystojmywoa- 
th(‘r, to the south-east, l y Aidiich means the groiiji 
of A'enfian Isiamls i-mm. to lie discovered. 'J'liese 
islands seem to hav, been first visited in the year 
174 , 7 , ami continue'^ :>> be resoiled to, for some time, 
l>y "private indivMliu.ls, Avitbuut altracling the atton- 
' oy.A‘7- of t ion of the Itusvfim (lovernrnent. In the ahove-men- 
Xodidcl tioned A'cav a ’ess( 4 , called ihe Ibidokia, avus fitted 
kijf, ont at the • xjietise ol some private mlA'cnturers, and 

174 ':, tiK’ command given to Michael iSeviKltsikof, a native 

of 'J’oholsk. Having discovernl llireci unknow'n isl- 


ands,' they AT’iitiired iijion one of them, in order to Aleutian 
kill .sea-otters, of Avliicli tJiey found n large quantity. 

These islands were umlouhtedly the nearest Aleutian 
Islands, and Avere found Avell irdiahiled. The itussiariB 
continued upon tliis island until the 14th 8c[)teniher 
174f>, Avhen, having iiicuired the enmity of the na- 
tiA'es by their arbitrary and hostile proceedings, they 
)>iil to sea. Avith the view of looking out for sonic un- 
iiihabifi’d i.slands. B<4ng oA-mtaken, lioAvever, by a 
violent storm, they Avere driven about until llie 3Ut)i 
October, wliim tlieir vessel was wrecked njioii tlie 
rocky shore of the inlaml of Karaga, the inliahitanta (»f 
Avbic.h were of the Koriac tribe, and tributary to the 
Kussian empire. 

Troni this perioil, the zeal or avarice of individual 
adventurers prompted them to undertake n’peated 
voyages to the new-discovered islands, in some of 
whi<‘h they jienetrated as far eastward as the Fov 
Islands, Avhere they collected a quantity of valuable 
skins ; but, in coitsfiqueiice of their own rapacity and 
misconduct, they were frequently embroiled in fatal 
quarrels with the .latives, One of tlie most remark- V^'v-igc oi 
able of thesi- 'mvages aa'us tliat of the St Amirean and 
Katalij’, fitted ont by the merchant Amirean 'I'olstyk, ‘ 

whi(‘Ii sailed from tlie mouth of the Kamtschutka ri- 
Avr on tlie 27th September 1700, ami on tlie 2btli 
reached Bebriiig’s iNhiiid. Ilav'ng bcfcii driven on 
sbore by a violent autumnal storm, lln’V were berti 
obliged to pass the winter ; and, after refitthie', 
they put to . sea again on the 2llh June ntil. 

"J'hey jiassed by C'opper Island, Avliich lii’w about I.'jO 
versts from tin* former, and steeri'd S. M towards tlie 
Aleutian isles, wJiicli they did not reach before tlie 
(ilh Augll^t. From thence they ]»rece(<Ied, on tlie Dit-iovtry 
19lii, ill quest of Komn more di‘'l;i)!t islamls, for the ‘J* An- 
purpo'!<’ ot exacting tribute, steering their course* N. 1.. 
and N. E, by M, and were driven, by a gale of Avimb 
towards an island, Avhere, on the JOlh Amjfust, they 
anchored in a safe hay. 'I’liis island thi*y call'd 
Ayagli Ol Kayako, and another, wliieli lay at the dls- 
tance of about 20 a'cisI-, Kanaga. Tiie Biissians per- 
suaded tile iiihahitants i»f these, islands to become Tri- 
butary to the eiTi]>i«‘^s. to uliicli they made no treat 
ofijectioii. Four other i-!aiul^ Avere discovered in tlie 
iieigJihourhood ; and the ua'w remained here, in gii iO 
tiiimpiillify, umil lie* y» ar !)Ut met willi no gir; t 

'Ueces^! in iheii hmenig excursion.s. 'Ibis gjoiip ol 
i.slamls, whicli lies smoewiiat to the nortli-wesi, of tlie 
Fox' Ishuuls, Avas demmiiiiatefl, in honour of the vt‘s- 
Kel whieh made llie discovery, the .Andremiofskie, or 
Andrenoviaii Isles, 

From the year I ioS to several vi’ssels visiu 

ed the Fox Islands, ami olibaiiied eonsidi'iable cargof'- 
of sca-oMer and fox-skins. But the < re\VH ajipeai t(' 
have behaved with tin* most shameful iiihuimiiiiiy to- 
AA’ards the nativen ; and little, inforinaiimi was ilerived 
from these voyages^ exi^i’jiT a few partieulars which 


' Mr Pinkerton appears to biMnistaken Avhen Is* ‘.ays, that the nearest Aleutian Isle.s of llie Bossiaiis 
an* those wliicli we term Beliring's a al Copper.’' { (Mt of/. :k] lalii. A'ol. JI. p, 42J.) W'ci do not lind tieit the 
term Ahutidit Iia*. » vei bee i atmlied to tlie two islands aliove mentioned. Tliat name was fiist given, Ity the 
e.itily Uiissian disco”‘iiers, to the small group of isiamls, situated to the 8, F. of Behring’s island ; and tlie i'-l- 
amis romposing this group were Homelime^ called ilm Aleutian isles, to distinguidi them from the 

A'ure easteiiy and remote paiti. 4 ll' ’ ciiain. See Coxo’s Jf»s.sum /Ji.stormvs^ cha]). ii. 
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and 

r.li/Ulx'th. 


Alouiian tranfipiroil tlurlii" tim oouraft of u judicial invewtiffa- 
fvlijiuU, tion into their coiuluct. lii I 76 ‘i, four vessels sfiilnl 
for iho Fox Islmuls, of wliicli only one rotunietl safe 
1762. t(t KamtscluUka. The first was the. Zacliiirias ami 
Fli>:ab(*th, fittml out hy KulKof ami Company of ^'^o- 
lo<»(la, under the coiiiinand of Drusinin, with a crew 
of thirty- four liiissians and tlirce Kaintschiid.'ds. This 
vessel truiclicd at the Aliuilliui Islands, and in the 
hcj'ituiing of Sepromher l/G.d, arri'cd at l-tniiak, one 
<if the most considerahle of the I'o\ Islands. On the 
2 *id September they proceedtul to I’nalashka, where 
tlie vessel was hroui^ht a safe harUuir. Here 
the crew formed tliemselves into himlin>< ]>arties, hut 
were soon afterwards attacked separately hy the na- 
tives, and cut off, with the e.vcj'pliou rjf four indivi- 
duals, who, after defenrlinj^ themselves with astonish- 
iiie' couraire and intrejndity, and stifierini^ incredible 
fiardships, succeeded in niakiu*i; tlieir escajje from tlio 
island in a Imidar^ their own vessel liavintr been de- 
stroyed by tluj savages. One of tliese four died du- 
ring the home voyage ; hut the other three returned 
safe to Kamtschatka, and gave an account of their ad- 
ventures. 

\' of d'lie second vessel M'hich sailed from Kamtschatka 
Kurovin in [n was the 'IVinity, fitt^nl out liy the trading 

' ‘ * **“'kv*,.(^i„pai)y of Nikipluir Trnpesnikof, a rnerclumt of Ir- 
kutsk, under the commaful of Ivan Korovin, and 
manned with thirty-eight Kussians and six Kamtscha- 
dals. In the month of October they cast anchor be- 
fore the Houth hide of ihdiring’s Island, wlicr(‘ they 
resolved to winter, on nrc4)ant of the late season of 
tlie y<iar. On the Iwt of August 171)3, Korovin sail- 
ed from Ilehrings Islaml, in company ^\ilh Dennw 
.Mt‘dved(‘f, who commanded a vessel ' fitted out hy 
dacoli iVotassof, inercliant of Tiunteu. On the l.‘»ih 
the former vessid made 1 inal4isliku, and Medvedef 
reached IJnmak. Aflcr having reconnoitred tlu* 
coast, and rectjiv^ed hostag<'s fixun the 7oi(;ofi,\\ or 
Cliicfs, Korovin sent out several Imuting parties ; hut 
tlie natives soon began to exhibit liostile iiitiuilions, 
end thiCM* Ksimtschailais, heloiigiiig to Kulkot s ship, 
uiiive<l with iiccounis of the (h.'stniction of that ves- 
Hcl. and liie. massacre of the crew. On tlie 10th JJc- 


<‘eml»cr, the savages ussemhled in large bodies, and 
i)'\r.vtrd the hut eliich the llussians iiud construct- 
*‘d, and c(•n1!l:ually annoyed them with their darts. 
Kemviii, limling inmsrlf thus lianissed hy the iia- 
livi's, oidercd tlie hut to he destr<iyed, and retired 
to In'- vc‘-.sel, which was removed to the disUiiU'c of an 
lnmdrcd yanls from the beaeli, where they lay at au- 
rixn- fiom the .^tli IMaicli to the April 17()-1. Here 
»hc natives adeinjited to surprise the vesiel ; hut 
Korovin, having been warned of tlieir approach, com- 
pelled liimn to relriMt. 0\\ the S^hlli A])ril, Korovin 
sailed trem Cnalaslika, and, after being driven about 
hy contriii V winds, the vessel was nt length stranded, 
on the .iJStii, in a liay of the Island of Cinnak. Ha- 
ving L (»t on shore, the crew attmiipted to secure theiii- 
selves I»etwceu tiu'ir baidar and some empty harrels, 
with the sails spread over them in the form of a tent. 


Next morning, ludore the break of iloy, they were Alcuine 
surprised hy a large body of the native^, who attack- ’ 

ed them with tlieir darts, and wounded every one 
the cre\v\ Korovin, however, sullieil out, in company 
with four lliissiuns, and put the savaf;es to lli^lit ; al- 
though In* and his party were so hevmely wouinleii., 
that tli4*y had scarcely suHicient strength torelnin to 
the tent. During the night the vessel was daslicd to 
pieces }>y the storm. On llie :J()lh of A]»nl, they 
were again attacked hy the iiativeH, who, howr'vei, 
were soon put to flight hy^ the fire of the Kussisnis. 

Oh the .“ilst of July, Korovin, with tin* nnnanider o’ 

Ilia crevv^ which was now rcdnciul to tlie, mnnher o* 
twelve persons, ineluding' six Kamtsclnulals, pui, to s(*ji 
in a Imidur ; and, having landed U[)ou anotln'c part of 
the same Kljj^nd, they discovered tin* remains of a ves- 
sel which had been iiurnt, and, at a small distance, a 
deserted Kussiim jlwcHIng, coiitaiidntr twenty (lomt 
bodie.s in their clothes ; among which they jec*iirn *!'•'*( I 
several of tliose individuals wlio had sailed in !*iola«- 
sofs vessel, and distiiiguislual, among tlie rest, tin* 
coninuiiider Medvedef. Korovin aftiTwards joiiie l 
(ilottofs vessel, (of wliose })ro(‘ee«rmgs Ave si nil I im- 
mediately give some acc.ouiji), wliicli lie ipiitled in tin- 
moiitli of Ajiril ITfi.), atid went ov«'r, with lire othei 
Itussians, to ^iolovio^, with whom he returned, the 
following year to Knmischaika. 

The lliiiii voyage from KamtHchatka in anil t'cn.ig* xi 

tlie most fortunalo and most remarkable of the whoh', 
was that of the Andrian and Natalia, vvhich was 
out by 'rcronty TsehaeiVskoi and Coinpimy, under 
cinnmand of Stephen (lloUof, an exjierienred and 
bkilful Kenman of Yareiisk. This vessel sailed on tl.e 
Ist Octoher, with a crew of thirty-eiglit Hussiuiis an ', 
eight Ivamtschmlals’. liming winte)..*d at ( oppis 
I.sland, they set sail from tlieiice on the gdiii Jn!. 

1703, and .steered for the Fox jslitnd.s. In consjMjneim* 
of storms and coidrary ivinds, tliey vvero thirty days 
on the voyagoi to Uniiiak. where tliey anived on ll'< 

::i4ih August, and without dropping mudior, sailisl 
fartlier in que.sl of new islands, of which they passed 
eig-ht contiguous to I’acli other, ami separated hy 
biraits from to KU) versts broad, (doitof, how- 
ever, did not laud until he reached the most eastward 
of tlieso ■ islands, called hy the inliahilants Kndyak. 

Here, and in the in'Ighhouring islands, they passeil tin* 
winter, and collected a coiisiderfihle ipmntity of fuis ; 
hut a.s the conduct of the natives, at first doi idedly 
liostih*, vviw always suspicious, (jlottof did not lliink 
it, prudent to jirolong his stay ; iwid accord iiigly, lin- 
ing taken on board all the peltry and stores-, lie left 
Kadyak on the 2ith May 1761, mnl sailed for 1,'m- 
nak, where he arrived on the 3d duly. lh‘ rciuained 
here two years, sending out huiiliog ]i:iirie‘. tnrough 
the islands of Uinnak and Ihialashka, and commenced 
Ids voyage homewards in the monlli of .Inly 17()(i. 

Ill the iiionlh of August he arrived safe in Kainfscha- 
Ik'a river with a rich t-argo. 

Soloviof, to whose voyage wc have already al- Voyage iA' 
luded, sailed from Kamtschatka, on the 25th of Au- Soloviof h 

\76L 


" J'his wa.s the fourth vessel which sailed in 1702 ; but, as the whole crew were massacred by llie natives, 
we liiivo no distinct account of the voyage. 
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Aleutian (rnst 1701-, in ft sliip called tlie Holy Apostles Peter 
Islands. PjujIj fitted out by Jacob Ulednikof and Company, 
MHTcliants of Irkutsk. This vessel reacbeci Unalashka 
on the 17tli September, where Soloviof passed two 
winters ; and havinf? succeeded, notwithstanding the 
continual hostility of tho nalivi's, in eolle<‘liug a ron- 
sidiM’ahle carpt> of peltry, lie returned to Kaintschatka 
in tho mouth of July 1700. 

Having thus traced an outline of the gradual pro- 
gress of early discovery in this arcliipelago, it setuim 
unnecessary to proceed with an emimernlion of the 
sul»se(jiient voyages performed by private individuals. 
'i*li<?s(i Avere uiui«‘rtakeu uimely for commercial pur- 
poses ; the accnniifs hnmght home by the adveii- 
hirers Avore geneiHlIy imperfect and in^rrect ; and 
rather fended to excite than to gratify the curiosity of 
tli(»se u'lio might he desirous of obtaining more ac<‘u- 
rat(} and more ample information. We shall, there- 
now turn to the conduct of fliose expeditions, 
which Averc fitted out by the State for the express 
piu’jiofift of discovery. 

i‘:x|icdition iiip 17 (;h^ Captain Krenitzhi and Licute- 
ivwnil/in sailed from the mouth of the Kumt- 

itifl i.ioiit. K'haika river, by order of the Empress Catharine, to 
Lcmiu'f. examine the chain of Aleutian Islands, 'riiis com- 
mission they accordingly execute, (1 very carefully, ha- 
ving siu A'cyt d the Avhol(! of this archip(dago, from Behr- 
ing s Ishiml to the promontory of Alaska ; ;uid, after 
spending the. winter among the Fox Islantls, they re- 
turned to Kamtschatka iii the autumn of 17(i9. 
aptain navigator, Captain Cook, com- 

Coynge.*'” municated more accurate scientific information re- 
i77S. specting tliese islands, as well as the coasts of the 
two continents, than all the pnndous voyages of the 
Jiussiau discoverers liad afforded. During his third 
fnid last A'oyage, in the year 1778, he surveyed the 
oaslevn portion of this archipelago, accurately deter- 
mined file positions of some of the most remarkable 
island^, and correcieil many errors of former naviga- 
\ ois. 

r.vpodiiion jj pxpedilion was set on foot 

fllllinirs'^ ' government, the command of which 

was eiitrnste<l to Captain Billingv, an English naA’al 
ollicer in the Jlussian ser\'ice, Avito had accompanied 
('a|)tain Cook in liis iasi. relehrafed voyage to the Pa- 
cirie Ocraii. Tin's expediticn) appears to havf* been 
suggr*sted by Mr Coxe, avIio AA’as at that time at St 
IVfersIniVL'h, mid whose /hroi/.iif, of f/tr Jf/isslojt I)^s^ 
r-yrr}'if‘s hcltrnn} 'Asia at J Amvriva had already at- 
tracteil the attention of ii.e I’ussian government. Du- 
ring this voyailo, wldi u Avfo not completed until the 
y(‘ar 1700, CaptaiiK Billings and Sarytschef explored 
the A^lnde chain jf the Aleutian islands, particularly 
that part of it \.hich had been Aisiteil by (. aplain Cook, 
mid some parts of the adjacent western coast of Ame- 
lica. Ani])le details of the conduct of lids expediiiou 
liaA'n been pulilished in the narratives ol Martin Saner, 
will) officiated as secretary to ('?»ptain B’dings, and of 
\ il mirril Sarylscl lef. 

FApcfliil .u Sdino years aflei tho termination of ilie expedition 

from (-ron. Billina s, the attention of tho IluKsiau 

■itadt, lu tlic . it i J. 1 .1 1 

iiorih-wost ^ ornpany Mas turned tcw’ardii the h«?st 

soastof Miean^ of .mppiying their flettlements on tlift north- 
Amciica. west coast of America with jjmvisions and stores of 
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all kinds ; and it was resolved to try wjiether the 
conveyance by sea Avould not answer the purpose ^ ‘i 
better, than the long and tedious journey by land 
Ocliotsk. With tlie view of ascertaining the practi- 
cability of the proje(Tt, Captain Krusenstern, an ex- 
perienced UuNsian naval officer, W'ho had served for 
a long period in the British Navy, suggested the 
plan of an expedition from Cronstadt, round Cape 
Horn, lo the Aleutian Islands and the north-west 
coast of America. This plan was approved of by 
Count llomanxof, the ISTinister of Commerce, and 
Admiral Mordwinof, Minister of tho Marine, ami 
obtained the sanction of his Imperial Majesty. Two Voyng^of 
vessels, called by the Russians the Nadeshda and tJio 
Neva, Avere accordingly purchased in London for 
tlw* voyage. The command of the cx]>edition was Usianskv 
intrusted to Captain Krusenstern, the original author l8o:. 
of the plan ; and Captain Lisiansky w'us appointed 
to the Neva. Those tA\*o vessels accordingly sailed 
in company from Cronstadt, in the month of August 
1803, and, after a short atoy at Falmouth, proceeded 
to the Brazils ; from Avlience they sailed round Cajw 
Horn to the Sandwich Islands. IIei« they sepa- 
tate<l ; the Nadeshda being or(lere<( on a distinct 
mission to Japan ami China; while Captain Lisian- 
sky, ill th(i Neva, proceeded to Kadyak and the 
American settlements. Of this voyage, very full and 
inten^sting accounts have hetm lately piihlisiicd by 
Captains Krusenstern and Lisiansky, ami by Dr 
LnngsdorflT, avIio accompanied tin* expedition in the 
quality of pliysician. 

From the ample sources of information, to wliicii Enumeift- 
we have alluded in the foregoing narrative, aao shall tion and 
now proceed to exhibit an enumeration and general de- ^ 

scription of the islands composing this singular chain, 
wdiich appears to he a prolongation of either continent, isiaruls. 
We shall begin with the more westerly part of tig* 
chain, consisting of those islands which lie nearest to 
KamlM‘hatka, and proceed eastwards to tlie Ameri- 
can promontory. Tlie first is (’ommodore’s or Befir- 
ing’s Island, situate (according to Cook’s reckon- 
ing), in 5.'’)'^ of latitude, and (i'^ of longitude from the 
harbour of IVtrojwuloAvska in the hoy ot’ AAA'jitska. 

It 1*1 from 70 to HO versts hnig, and stretches from 
north-Avest to south-east. 'JVn leagues from the 
s<'Uih-»!ast point of this island, in the fllrection of 
east by south, or eau-h jwth-easi, lies Mednoi Ostrofi*, 
or Clipper Island, so called from large iiias«-cs of na- 
tive copper heinir found upon the beach, i'o llir 
south-east of Copper Island lie three snifill i‘'lanil*., 

Attak, or Alton, Semitslii, and Agattoo, calleti by 
the Russians PUshniv 0.vowyi, or the nearest Aleu- 
tian Islands. Of these Attak is the laivest; it is 
nearly of the same shape as Behring's Llund, hut 
rather more extemsive, stretching from west to east 
to the length of 18 leagues. These islands are situ- 
ate hetwceii and 55® of north latitude. Attak 
has two harhours, one of AA'hieh lies on the soiuliern 
co;iiit. Fioni the eastern extremity of the Alciiiiaii 
Islands, ]»roj)(‘rly so called, another group nins 
sonth-eastwaril, continuing the chain as far us tln' 

AH‘-tern extremity of the Fox Islands. These me 
ciilled the Andreanofskie Islands ; hut have less 
accurate infornuition respecting lliiy central part of 
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Aleutian 7 the chftm, than regardiiif^ the eastern and ivestern 
Islands groups. They are said to lie within the 52d and 54th 
defifree of north latitude, to be of inconaiderable ex- 
tent or importance, and, therefore, seldom vihited by 
rec«mt navigators. The most remarkable are, 7 aka- 
vangha, which has in its centre, near tlie northern 
itoast, a hurnitig mountain ; Kunaghi, or Kanaga, like- 
wise with a high sinoking rnoiiritain ; Ayag, which has 
a number of goo<l hays and anchoring-placeh ; and 
Tshetihina, on which a high white mountain ovtir- 
tops the rest, which apparmitly is an extinct volcano, 
as there are kIIU hot springs on this island. Atshak, 
or Atchka, and Arnkic, are also usually reckoned a- 
inoiig the number of the Andrenoviuu Isles. The 
former greatly resembles Copper Island, and is pro- 
vi<led with a commodious harbour. 

By far the mo.st important and best explored por- 
tion of this archipelago is tlie most easttnly group, 
culled by the Ji.iissian3 Js^ssh Oa//wv/, or the Fox 
Islaiuls. Of these islands the most considerable arc, 
Uinnak, lliialaslika, or Oonalashka, and Unimak ; the 
last of which is separated by a narrow strait from the 
jnomonlory of Alaska. Beyond these, to the north- 
east, liestlm large i.shind of KadyaU, or Kodiak, which 
is generally included among the group called Schiima- 
gin’s Islands, 

The whole of tliC* islands CMunposing this chain am 
!>ari‘ and mountainous ; their coasts are rocky and 
surrounded by breakeis, wliich remh’rs the naviga- 
tion of those sens exceedingly dangerous, 'J'lie laud 
rises immediately from the 4*ouhIs to steep bald moun- 
tains, gradually ascending liiglu*r behiiul each other, 
and assuming tho appearance (»f chains of mountains, 
with a direction lengthways of the inland. Spiinga 
t;ilv(‘ their rise at the Imttom of tlu' mountains, and 
t‘it}ier flow in broad and ra])id Ktreams into the 
ii(‘ii:libouring sea, or, collecting in the rocky vales 
and glens, form amjile lakes, wliich muuI off their 
superthious waters, by natural canals, into the adja- 
cent bays, 'lliesc islands bear 4;vi<l('iit marks of vol- 
canic forinalion : and several of them have still ac- 
ii\e vo!cano<'s, whk’h continually muit smoke, and 
sometimes ilames. No truce.s of metals have been 
disci.vered on these iHhinds; lull caiiieoles and snr- 
dooVM's are brought frtnn thence. Tlieir soil is said 
io he similar to that cd’ Kamtscliatka ; and alfords the 
same kinds of edible wild berries uiui roots ; e\cept- 
ing some few vegelaldes wliicli seem to be of foreign 
origin, No wood id any considerable growth has 
been ])ercei\e<l upon any of tliese islands, exc4i]it a very 
small quantity on Knalaslika, ^’be liimi niiiimds are 
In als, wolves, i‘iver-ott»*rs, river-beavers, and ennines. 
'I’he sea-otter, so valuable ou aci'ouut of its skin, is 
trisjuently cnugld ; but the number of these aiiimids, 
it is believed, is mueb diminished of late. On llie 
box Islands they Imvi- a gre.at vaihdy of foxes. bla<*k, 
grey, led, and brown. 'I'be sea abounds with all 
sorts of seals, dolpliins, ami ivbales; sea*lions and 
porpoises are j’are, and sea-cows not at all to be 
KeiM). Sulmoii are caught in great abundan<’«> and 
voriidy, and liulibiit of an immense si/e are fre- 
tpiently taken. 'I’be winbT iip<»n these islamls is to- 
lerably mild, )mt the summer is equally Nliorl niul 
unpleiisant. The inhabitants hrj pretty numerous, 


and tributary to Russia, from whence vessels are sent Aleutian 
out, and establisliments formed upon thesi‘ islands, on 
account of tlie very profitable chace of bea-ottera anti 
foxes. 

llnalashka, one of the largest of the Fox Islands, Isbnd of 
was visited by iJaptaiii Cook during his lust voyage, Fnala^kka, 
mid BeeniH to merit particular notici?. This i’slaml 
fitretclies from north-east to somli-Avest, and i.s from 
70 to 80 versta in lengtli, hut of very unequal breadllu 
On the north and north-east si'les there are many 
bays and creeks, in some of whiidi are vmy siu-uie 
harbours for vessels. A jjart of llie soiith-wcMt shore 
consist^ of very high, steep, inac<M'ssible < liffs : and 
another part has remained hitherto wholly mmxjilorrd. 

The whole island consists of a irifiss of rocks, cover- 
ed only with a very thin coat of earth ; the hills are 
of very unequal height, and ai*e iutersecu.'d hy ine- 
gulai* vallies, the soil of Avhich is commonly argilla- 
ceous, or an eurtli which jqqiears washed down 
from the hills. In the lower a allies tliere is Ln eiit a- 
hundaiice of grass, Avliicli AA'ould ftirnish very good 
food for cattle ; indeed. Captain Cook was <jf iquifnui 
that cattle might subsist at Unahislika all the y(‘ar 
round, witliout being housed ; and the soil, in many 
places, jip])eared iiapable of inotlnciiig giaiii, roots, and 
vegetables. But tin* Russian traders, and tin* nalivi*s, 
seem satisfied Avitb whnt nature brings forth. No 
wood groAVs on tbis and the neiglibouiing islands ; 
only loAV bushes and shrubs ol’ dwarf-lnrch, willow., 
and alder. I'or all tlie timbj*r used for llie purposi's 
of building, istc. they are imlehred to the wea, AvhitL 
wafts it to tln*ir shores from the adjiicciit continent oi 
America. The inhabitants are rather lotv of slat me, ( 
but jdump and aatII H!ia])eil ; with sliorr necks. sAiar- of the Na- 
thy chubby faces, blaek eye**, sjiiall beaids, ami long. bvc*-. 
straight, black hair, Avhicb tin* nii*n wear loo.se be- 
biml, and cut befon*, but the Avoim ti tic up in a 
bunch. With regard to their cliuriicter. Captain Co<»k 
(lescrihes them as, to ali appearance,, the most imaTen- 
sive people he CA’t'r mol Avitli, and pf*vf(M-i patterns ol 
honesty. But. in’eording to the aci-ounts of tin* first 
discovep'r-s, tins dues not seem to Jiavi- been (heir oii- 
ginal ilisposiiion ; aud recent travellers ImAc obser- 
ved, that alllioiigh generally kind-Iieiirteil and peace- 
able, yet, Avheii roused to anger, they hecoim; ex- 
ceedingly nifdcA'olent, and indifl’enMit to all danger, 
even t(* ileath itself, 'i’he clothing of the men am! IMba, 
Avoim'ii is nearly the snm<s and coiisi.sts of u sort of 
frock or shirt, called p(U'ha^ fastened round the neck 
AA'idi a hpmd slilf collar, and descending beloAV the 
knee. 'I’liesc garments are in a dr*, of the skins ol 
seals, prepared in a mauuer peculiar to th<*in*>t'lve.s, 
and seAViMl logellier very iiigetiiously. 'riuMigli sim- 
]>le in their form, they are ornamented in a Aariety 
of AA'uys; Avilh glass heads; heaks (»f sea jrairots; 
long AA'hite goats liuir, brought from ISiheiia, or 
small red feathers. Over the truck, tho men some- 
times bear a hawhiJaiy or raiu-garmeiit. 'J'his i.s 
made of gut, which is Avater-]iroof; and lias a lioo<i 
lo it, AA'hich draAvs over tlie Inwl, and is lied under 
the chin. \Miou on shore, the men \Ae:ir boots 
made of wears skin ; anti they all hav»* a kind of oval 
snouted cap, made of avooiI, with a rim to admit the 
bead. 'Jliese caps are dyed with green and otjicp 
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AU iitlrtii rolimrs, ami dtp vory fancifully oTnamcntcil witli ivorv 
J .hituls. carvi‘(l from tlm teeth of tlie isea-tow, ivil.li 

or amber beiulH, oud with the bristles from tlie 
l/(‘ar<l of the sea-lion. 'I'liey make use of no paint; 
latoiunj^ was formerly very touch in use among them, 
particularly among the women ; but their intercourse 
with the ilussians lias railier brouglit this practice 
into <lisre,pule. Jloth nnm urnl women, ]mrticularly 
the ]att 4 ir, bore tlie under lip, «)»d insert pieces of 
hone or other onmnnmts; hut this practice has also 
decreased of late. TJk? women, for the most part, 
go Itarefooted ; tliey n ear hraeelcts of glass heads just 
ahove the, wrist aiifl aukle-joints, and are very fond 
j Oiifl. of rings upon their tingers. The principal food ot 
these islanders consists of" fish, sea-animals, Ijirds, 
roots and berries. They dry largo quantities of fisli 
in summer, which they lay uj» in small huts for winter 
u^e ; and roots and ))erries aie also preserved for the 
same time of scATcity. Among the fish, the most 
common and most abundant are several sorts of sahnoii, 
cod, lierrings, mid lialiliut. The last is the most es- 
teemed, and is sometimes t aught of an enormous 
size. The fat of the whale i aUo a favourite species 
of food ; when it grows old and rancid, il> serves to 
liiflit and warm their houses. They eat almost every 
tluMu- raw ; hut of lute, they have leanit some simple 
nioiles of cookery from the Russians. Vegetable food 
Goe^ not !i])pear to be ludd in much esteem by the 
liiialashkans. 'riie sw(M»t plant, the Siberian parsnip, 
{ lit rtwlvuni Slhcrtciim)^ is hut little eaten, any more 
than the hulh of the Stmfni)(f^ or Kamtschadale lily. 
IJerrics of an eatable quality abound ; such as bramble- 
berries, crau-berries, hurtle-berries, lieath-bemes, 
and hoverol olliem. Of late the Kussians have be- 
gun to plant potatoes, which succeed extremely well, 
JUbiia- and are mucli liked by tlie people. The habitations 
of the Uiialashkaiis are lioles dug in the earth, cover- 
<*(l with a wooden roof, over which tlioy throw gi'ass 
and eavtli ; so tliat a village has tlie appeamnee of an 
I'AU’opean churrh-yard full of graves. The entrance 
iiilrt llicse liiitH is from the roof; some of tins largest, 
iniwevev, wliich iiu* inluhited by the Russians, have 
a low door in the side. Tlie light is also admiited 
by the roof, rlirough an ojicning or window covered 
over will) seals’ enirails, or tlrieil fish-skin. Several 
divisions are made within, by moans of seal-skins or 
straM’-mats, which sejiarate e apartments of the dif- 
Mouseholil-ferent himliies that occupy tin? habitation. 'Dieir 
y'loiiifurc, hou'seboid furniture conri-ls of bowls, spoons, buck- 
ets, ])iggiiis or cans, n atted baskets, and perhaps a 
b'ussiaii kettle or Djc knife and the liatchet, 

or rather a small Hr.t piecf: of iron, made like an adze, 
bv fitting it into a crooked ivoodep liandle, are the 
only iron too) , iound among^l them. Vet all their 
in-tlrumcnts and utensils are made with the greatest 
' i- iIIl ucatne^-s, and the most exact symmoti \ . The m-etlles, 
'ii.a wliich they «cw their clothes and embroider, are 

iitniiioi- made of tlie wing-lione of tlie gull, wiiii a very nice 

- eui round the thicker end. instead of a.i eye, to which 

ih»'y tie the threml so skilfully, that it follows tlm 
’.us'dle without any olistruction. Tlseir thread is made 
of the sinews of tie seal, the fibres of which they split 
TO tiir thickness ivuicli esiidi aort of vvork require.^. 
All sowi.ig i‘s poHbrnied by the women ; they are the 
iiulors. shoemakers, and hoat lmilders, or boat-cover- 


ere. -At their leisure hours, particularly in long wm- Alcuiian 
ter ovenings, they make fine mats, little haskots, and 
pocket-hook^ of stiaiv, that are both beautiful aud'""'’V^ 
Btrong. Indeed, Captain Coolv observes, there is u 
neatness and perfedion in most of their work, that 
shows they nidther want ingenuity nor perseverance. 

Tlieir houses have no fire-place, but are heated, as Usi* of 
well as lighted by lamps. 'J'hcse are made of a flat Fire, 
stone, hollowed on one side like a j>late ; in the hol- 
low ])ni1; they juit the oil, mixed with a little dry 
grass, which serves the purpose of a wick. They 
produce fire both by collision and by attrition ; the Ami moiic 
ibriner by strildng t\vo stones one against aiJOtlier,of prtnlu. 
one of them bidng ]>reviou8ly rubbed ivilh brimstone/'"* 

The latter method is witli two nieces of wood ; one 
of which is a pointed stick, and tne other a flat piece. 

The pointed end of iho stick they press upon the 
other, whirling it nimbly round as a drill ; thus pro- 
ducing fire in a few minutes. 

The principal occupations of the Aleutians, arco^cupa. 
fishing and hunting, and preparing the implements tions. 
uecessiwy for botln Their ktidarttf hfiidarhus, or boats, 
resemble tlic canoes of other suvagea. They consist 
of a skeleton of wood, over which is stretched a 
leather covering made of senls’ skins. The boats 
of the llnahishkans are much superior in point of 
beauty to those of any of the other islands ; .some 
of them appear ho transparent that one udght trace 
tlie formation of the inside, and the manner in 
which the rower sits. In their form, they are long 
anil narrow, ami comnioidy hold only one per- 
son ; sometimes they are made to htild two, and 
very rarely three; each person sitting in a roiiTid 
hole just fitted to the si/e of the body. 'J'lu* 
whole canoe is so i‘xtremely light, even when sod- 
den with water, that it may he carried wdth ease in 
one liuml. They arc im)>elled by means of double 
paddles, seven or eight feet long, which are manageil 
with great dexterity. Ivlxperienced navigators will 
Roinetiiii(‘R venture out a considerahle way to sea Ijj 
these boats, cweri in very stormy weather. ThcDartMrv ? 
dart.s, or javelins, with which they kill their game,iuIIuTUe.i; 
ore formed witli the same neatness as their otlier in- 
strumentN, and ailnpted with tlie greatest judgment 
to the diilenuir ohjeeta of the chase. For laud uni- 
roals, a wingle havbed point ; for birds, three points 
of light bone, sjjread and barbed ; for seals, ^c. 
they use a false poMt, inserted iu a socket at the 
end of the dart, wliich part* on the least eflort of tlie 
aiiinml to dive, remaining in its body. A string ol 
considerable length is fastened to this barbed point, 
and twisteti round the wooden part of the javelin. 'I'his 
nerves as a float to direct them to the seal, whicli 
having the stick to drag after it, soon tires, and be- 
comes an easy prey. TJiCse darts are not shot from curit^j.j 
a bow, hut slung from a HTimll plank, about IHim-iliod of 
inclien long and two inches broad. In <»rder thattloowiug 
the weapon may he held the faster, they have a sort ofd'f"'* 
handle at the lower end, and an opening through 
which the fore-finger is thrust. At the other eml is 
n small channel, into w'hich the javelin fits with a 
little knob, which serves to retain it. W hen the 
javelin is to be thrown, tlie plank is held horizon- 
tall), and the aim being taken, the weapon is direct- 
ed by the middle finger and thumb, lids is d<me 
s 
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, "^^4#ait tj^ lifin^»|lij|^ tooM''' tliefie^ isliitidll^By -Betfrbig''''an^]%!^v'''’ ''' 

1 rr<\Ml^4ksi^W^^^ fw-trade'W'B^^arified ■' • . '.“ 


Keliglpn. ' 


yldce 


Wjfciili; -jfAllfe :jrd^rsti«toii:' pi^&f, 'iprodi)e|iye'of 

of,tM^‘-fiiavfe ii 




by ^ivate adveBtui^; and aj^^; ; « 

^ Tie 

in tbe/inost ehtal and 
tlie kf^fiem . displayed >y 


'■’'l&m 'mi»'i^"‘^^iM.'x^)MS^ binut^ tbielt<fl|^.''^ estii'pate the' 

:&Waat< They .' 'fslsb of-suattb ujion wbicb' the }irw]«.ll$]»^d. / Can* 
Y^ljlh'immiim^ 1)«?A w(: .v^oed ef.4ie;«>u<ewe.mce«ut^.,dT bjetop 

' % _ 'Jk^Al'IL'" w.':.^&ft.*j.l,2'AiL , , .. * .‘ .« 




of procof^i^''Btd^li^ an in- '. 
.met^Wt, tq^k eMilierfm painn 

i! .^tf'x'LS ‘‘'j Ji>x '.•**_ . 


evm ft^': tt^' ,i|mom ,' 
kiio^ uDw ^bai pfaw «f 
deaC/‘e^^SMi% 

wr, tbe 

, ^ 


, ■ hro'_ 

'ed in . 

. aii««i. -''^ 
iiHf 

.■’■ra., . 

otbef^^ 


PopuiB^Mpi UpaUBfifikai; , , 

, .abK, a»ftWji|^'A' aeY«^^ 


MfBctly/ to wte iba into 4 

4fdar tbit ift ipi^t, bt cdaductod witli 

ufiai^and 

parties. In 178^^, bo buc- ivaiBbiiab^ ^ 
b^yoiiln^ ebfip^ vWith ibe Goljlkn&L " , They y*®^of 

oapi^ 'M ftted tfpt loynipl ahipsy iis? 

MMI'^illl ilto 41bi4tiaa'’Mito 
and^'w^, 


as 

, , ted: 

trada^^tnjj^jwi^^ wfiirli''5@|^'iic-^ 

\ 'Bus ,'iiikator«. 'tras '. ' 



,4|IWW8M* , 

,txu«]flNlfdM’<!b'' ' .! 


was . 


toW^M!^. ^ 


pwbi!! 


r ^. . -d'. .1 ) 'V 




J 'wMd;.aa<% JMliiHt^^ ipto^aRwarf? ,. 

'ItePitoi 'to 'a distonc«iito 


receni^ftcoii^it 

tbadliW 

vly tolQfie practioe iffm 


^«ipewi6ijally4^f| 
,inb 
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Aicutiiin si'llor, Benedict Cramer, this liranch of the IiUBsian 
HatuK oorrimerce has undergone several advantageous clmugeH, » 
Alfariwu', according to the accounts of reqciit ohsorvci’s, 

* many ubuseH still exist wliich loudly call for correct 
miserable situation of the ProniiMdernhs^ 
tinte of tl»o fur-colloctoi% themselvcs tho slaves of the com- 
1 rade and JHUiy's agents, and exercising, in their turn, the most 
Settle- oppressive (y);anny over the wretchc-il Aleutians, has 
ineiUf, repTUbehti^d by several eye- witnesses in the most 

d^jlorable colours. It w to be hopetl, llnit these re- 
presentHtions may attract the serfous utfention of the 
^ JCiissian Goveruinont ; and tiiat the information which 
ihe late voyages have brought to light, with regaid to 
tlio evils c(»nuected with the )>re8enl system of manage- 
' inent, may lend to the adoption of measures, tending 
at once to the better regulation of the trade, and to 
the amelioration of the condition of those retnote set- 
tleinentH. 

'i'liey who are desirous of olitalniug more ample in- 
forinalion on the subject of this ’artic|||^ may consult 
the following works : — Muller’s Ba^rdung llussMter 
(ivurhk'htc ; particularly the tihrd volume. Neite 
JVarfu k'hUm von ikm u hmtin hi d^r 

zirmlan Asia wid Ammca, &c. rerfamt vm 
J»L, S . — llamhurgh and Leipsic, 1776. 'Coxe’s^lc- 
wifni of ihe liusskm Diitcovme^* Tooke’s Vieio 
the Hnssuui Evipiro, The Voyages and Travels of 
Billings; Saryteheff; Cof»ke ; Meares: Dixon; Van- ^ 
conver; LaPeyrousej Mackenzie; Krusenstern; hi- 
siansky ; and Dr LangsdorfF. (M.) 

ALrAIlABIUS, a celebrated Eastern philosopher 
of the Unith ceniurj', was horn, in what year is not 
known, at Famh, a city of Asia Minor, now called 
Qthrar. He t^tiidied for some time at Bagdad, then 
the chief seat of learning ; aqd afterwards travelled, 
in onior to form an acquaintance with the learned of 
other countries. ; 

A great revolution of sentiment in regard to letters, „ 
had taken place, in the preceding century, among the 
followers of Mahomet. Tlie Commanders of the 
Faithful had become the patrons and cultivators, ih- 
hteB<l of the scourgers and contemners, of fitcdence atwl 
literature. Knowledge found her only sanctuary un- 
der the successors of those rulers who had nought 
to, extinguish everj' ray of intellectual light, by means 
of tltp desfructioii of the lih|arie8 of Alexandiia, In- 
stead of proscribing every book as useless but the Ko- 
ran, some of these rulers carried their xeal in the 
cause of learning so far, as to make the acquisition t/f 
Greek manuscripts an ol)jeet4»f negotiation, iu tlicir 
Ueaties with tlie Emperoi u ot CoiistantinQple. Under 
the Caliphs of the liou9«> of Abbas, men of learning 
were raised to a tlegrc^; of favour and consequence, 
which hae never l:eun enjoyed hy that close, under the 
sovereigns of Any other country, in any age of tlie 
world, llie munificence which i^one forth witli so 
uiuch lustre in the supreme depositaries of power, vmi 
widely emulated among the inferior i-ulejrs and go- 
vernors ; Olid this eitmiation,’' to use the u ords of 
Gibbon^ difiiised the taste and the rewards of 
science, from Samarcand and Bochara, to Fez and 
Conlora.*’ Every litlle court had its circle of men of 
letters, who weie dways admitted to the society of the 
Prince, and fof the most ]iart liberally supptvrted hy hia 
bounty. Thus, when Alfiurabius, after he had finish- 
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edliis travels, camo to settle at Datiias, he 1/Vas"re- Alfarabiu* 
ceived with open arras hy its sovereign, who bestott'^ Allvrcan 
upon him n ptmsion, which he continued, t^pnjoy till . \ 

hie death, in the year 9.50. " 

But to gain the notice of princes, Or to acquiri 
wealth, formed none of tlie aims of this philosopher 
He. is said to have led a very retired and life 

rather contemning than seeking after 
of the world. “ He constantly slept, dim 
winter, upon straw ; his countenance w'as’ always sor- 
lowful, and he found no consolation in any bu 
philosophy.” (EnfiekrM "®. v 

c. I.) His tvorks were Ttutn«rous,.and very varion’t 
in their subjects ; his speculattohi^]seem, indeed^ fron 
the^hst of ' ms writings, to have ei^racod the whok 
circle of tlie sciences, He w part^brly deferring o 
notice, as having been peTha]>B tho^first conmiW or 
Erttyedopaklia, Such w the title of one of jibi[AW(^rks 
of which tliere is a copy in manuscrin^ lliW^tmir) 
of the Escurial. It contains, fmeorqip^^^ 
notice of it given in Caairi’s VBluable,;:|lij^i^^ 

Arabic Manuscripts in tliatcollOction, 
prehensive definitton and compendiuni^t^ thejAt^ 
and Sciences ; and it appears to hav0^|llKilt(^^vd(iH 
in the East as the most vahi^le Of Al^nriddnafa 
positions. It would have been agreeable 
of literary history, to have possessed ‘ ^ 
tailed view of the extent, plan, and of 

cyclopiedm, written by an Arabian, 
before any Work of that desciiption of % 

Eurepe. ' , ’ 

Next to this in estimation, appeaiw tth.lniive been 
hCs treatise on Mask; in which he is tuiid te have aji* 
plied the principles of )>hysics to correct the etrora ol 
musical iheorifjtk, and to regulate the constntetion ol 
musical iostrunicnta. (Bwg> Universelle^ ’fom. I.) 

Casiri gives a complete list of his ivritinjjs ; but it 
too long to be copied in illia placp# fSee Am- 
hico^Hispana EsemiahmsiSi leak. ofjiis 

pieces were published, in tlie Itl^ii to^oe, at Pa- 
ris, in 1638, under the title of Vinift Al- 

farabh. „ " > ■ . 

ALFEKQAjV, or AtritAbAijl^ mA,rdb^kH^ro- 
nomer, who lived under the- 
mamon, and who, on account of'nis aJidU calcu- 
lation, wns surnamed the fie w^ an 

hUrfsluvtiaa to Astronomy y wkfeif Jirtle that 
is original, being bhiefiy ^otupiled from the Abaagm 
of Ptolem}^ lie w as also the authdrof a treatise on 
IMalst and of an account of the ebn^^ction and use 
of the Astroluhe. These two pi^a IfA) remain in 
nuuiuscr^t ; but there have been ^rea different La- 
tin tniiislatibns published of Ids astrimondcal work. 

The , first, by Joannes Hispaleitsis, was published at 
Fernira, in 1493. This translation was aftenvardn 
r^rinted at Nuremberg, in 1597, wdtli a preface by 
Melancthon. 'Hie second was the work of John 
Christman, and W'us published at Frankibrt, in 1 509. 

Tl|e third, and the most esteemed of tlmSe transla- 
tibjbs, was by Golius> l^ofessor of Mathematics apd 
Oriental languages at Leyden. U was puhlinhcd it 
Amsterdam, in 1669, accompanied with the Arabic 
text,^ and with botes by Goliiis, which are extremely 
curious. But these nottjs ext^pd no fiUtli^l^^an’the 
ninth chapter, m the author did ndl Mve to ^ipfcte 



^ AlfieWi' 


riw«?4 tlie Italian tragl^ (llli^airotn. ita pre» ' 

, yif^ statf pf wa» born on'the, ITtfi Janu- 

^uijf^y,: £pt bo ponliniibfl to rosUW i- 
r a sO€OHd,t3nic, tl hia ■ 

of 

«bd,|t tii|oly^til^iJ) at 

mt . to a who dw^lt at Co^i, 

ay!'43^ b^ i^de bis pmt pooti^l 

fbanii Jinoa in^ Afipstb 


of Plutai^:b*a tiveo^ wbicli ho road widi profound ei^* ! Al®**"' 
iion^i^apli^d bun with an fehtbusiaRtio pansioh forfiSo? 
dom ana: ibdepjsndoncer IJbdor ific inllueuco of tb«^ 




■ 'liS 

■vi.'Pi 




be biuUt'ibai ti^B 
waa 'Jiiduood ' tb com* \ 
PM;:«^a oaml^^lanr^but the/ 
rta diaigtet bini jeijk jpwry apebiea ' 


'rito^for ^ Ini trayek ; and ih 

tbb aWitl^o of freo^biri. amdr^* 


'tbb aWnl^o of freb^biii. amd^ > 
appears to baye been derived 

and.'^l 64 ila rogibna of 

•i&fe of '^brert?,^ lakes ; 
cO^I^ to oicite J^ae BuhHme and 
fdojpifii^oly 'ideas' to bid dispo- 
a^a{|»V Mumani m^neira 

»<Jo»S* ^|p}ably to an'eyef'"#'' 

§ pa^te'|jf;J|)i:^u|icei\1na'^ mth '' 

:#fe6^SwUtatw ‘how 
irectJji^ orWhat bo dra'^ 

||b«m. ; Ju cyoiy dolin'^ bw /aoul fell m ijf 'cibi- 
'by;iw bonds of eoci^t b^ panted 


b^^Ti^^for tbe aoow^ free in 'gdVBibinciitd^ 

^ Hi" ' <% TOO^e/devotbd', in' 'lore;-,, arid' 'more 

tbifl iddtd trdrbb 

i 0 IS|^ca 4 il|^ti''|HB waa left»‘’f tbwgb/Vlpoud countries nidro'idUfii tlm',. 

i^teSiipj^.^M^jj^prol ;V|S^pP||g^^a^ ^ban of 'one who ■ traveU W 

PBig^t^by ^ During' a journey to ' 

't® ' %• «tt intrigue witb- a:' mar- - 

i^be jf^ii^d tbi^ ttjge for ■^dwid ^y >f bi^^; ,«s^; Jdid been detebt: 

^ the pid^licUy b^ % rental injmed 

p^i|^ ibej^e of hid exi«H btiebaiid, aad of a divorce» VKkh ^Sowed/ united to 
^ .; .,/y.f . ,sf^ , .. ; , < the knogdedge jb® iw^iitad in^rnous dm- 

% Bkw!j|^ racier ,oC Wib^v tp'wlmm'f^ ardently at- 

ajiM' jitiim saclietl;^r(^d^dHt fw him 

r aiiff ha w P«^ M 1*4*6 Bngjab^' ||o: dib Witbd’ ami' Portu. 





'V.,;4^e,^bf ‘If 

be i)08t44'^^ tibe tda^a 

' '‘ of ha 

expectelfrdtn;b|(bw^^ 

habits. , ^ lUj^ re- 

for _^|490|)&Jeotic^bh)en^^ ; 

' A ciiipV^ at 

. by ibe ;|eiimma of anti- 




Aa jpiit Eng^bd/ 

pj, where WHsamer^ fb« Ahbe Ca- 

Ju8o, who eeuiy||4 tarougU most attached 

aocf estinmlble |rmad be eVeg poBsesBed. In 1772, 
Aldai^l^Tnnyed be again became 

enainour^pf a lady,* Whom be loved with bis usual 
arddbr, Wd whd! seema to have been aa undeaerving ^ 
of ia^ijS^were aitacinneht as dnaie bo b^d hitherto a-^ 
doreSu.' In iiie eonrse of a leng attebtlaXiee on hW 
with wluch ahe was afflict- 
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Aiiien'. tftaii IiU former loveH, appenra to have hoen more per*. 

With this motive to runiniti at Florence# ho 
could not endure the chaiiiu hy which his vast posses- 
sions hound him to Fiedmont. ; Ho therefore rcsi^iod 
his whole property to his sismr, the Countess Cumiana, 
rcservinfr. an annuity, wlitth Scarcely amounted to a 
half, of his original revenues. At this period, the Coua-*, 
toss Albany, urged by tJje ill treatment she recoived 
from her husband, sought refuge in. Home, whored sins 
nt length received perinissioA\froin tlie l^opo t<j live 
apart from her tormentor. Alfieri followed the Coun- 
tess to that capita), where he completed fourteen tra- 
gedies, four of wliich were now for the drat time pint- 
Oil at Sienna. . ' 

At length, however, it a^as thought 'proper, that, 
hv leaving* Home, he should remove tlie aversions 
ivhich had been thrown on the ohjeot of liU anectidias. 
During the year 17S;1, h(? therefore Jtravell©<l through 
diillM cnt states of Italy, and published six add|^tiBl 
M'ag(*(lit>«. The interests of his love and literary glory 
l»ad not diir.inislied his rage for horses, which seems 
ti» have been at leofit the third passion of his soul. 
He went to Knglauil solely for the purpose of ptir- < 
oh'^ising a number of these animals, which lie brou^it 
with him to Italy. ^ On his return, he learned taat 
tin* Conn I OSS Albany luul gone to Colmar in Alsace, 
M'here lio joined her, and resided with her under the 
roof during the rest of his life. *. Tliey chiefly 
passed their time between AWce and iVis ; but at 
(eii jih took up.tlieir abode entirely hi t^wt metropolis. 
While here, Alfieri made arrortgements with Didol for 
an 1 ‘dition of his tragedies ; but was soon after forced 
to quit Paris by tbe storms of t)ie ilevolution. He re- 
miflsod the Alps with the Countess, And lioidly settled 
at llorence. The ten last years. of his life, which he 
spent in that city, seem to have lieeu the happiest of 
his existence.. Hiring that long poi^a), his tranquil- 
lity was only interrupted by the entrance of the ^tovo*\ 
lutionnry armies into Florence in 1799, Though. an 
enemy of kings, the aristocratic feelings of Alfieri ran- , 
St dered him nlsj a decided foe to th« principle^ and lead- 

ers of the French Revolution; and he rejected, with 
the utmost contempt, those advances which were made 
with a view to bring him over to their cause. 'Jlmf con- 
(' hiding years of his life, were laudably employed in the 
rttudy of Gro<‘k literature, and in peifeiuiitg a fiei*ies of 
'omedira. His assiduous lalmur on !.bia object, which 
ho pursued ivUh his characteristic impetuosity, ex- 
hausted his strength, and brought on a malady, foi* 
which he would not adopt the prescriptiops of hinphy- « 
* siciaus, but obstmately per(;i*«ied in ‘employing reme- 
dies of his own. Under ihis , regimen his dist^er 
rB])idly irtcrerwed, and at length tertumatetr his life 
on the 8th lOctobcr 1 in tlio fifty-fifth year of bis 
ilgC. -- 

The character of Alfieri may best appreciated 
from the portrait which he has drawn of himself in hie 
iiKsvi Mctmira of hiiLifi* He was evidently ol an ir- 
vitable, impetuous, and rdmost ungovernable temper. 
I'^ride, which seems tc have been a ruling seiitimenr, 
may account for many apparent inconsistonries of his 
character. While it mad*; him abhor hing'<, because 
superior to himself, it Ic<i him to deujst tliose republi- 
cans who, by loo near an ^.oproach, contaminated aris- 
tocratic dignity ; and it induced him; while y<ft flnaifi- 
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Jtinguished himself, and panting for literary fame, to Alfieri. 
^dedfne a proffered introduction to Metastasio findWY^ 
Roussebu* But as dl his bad quaHiiee woro greatly 
softened by the cultivation of literature, it lUay hetntf- 
sumed, tliat a better educution, and an earlier employ- 
ment of his faculties, would have render^ him a much 
more perfect character. His application to. fttiidygra- , 
dually tranquillized his temper, and 8ofteneitj|ij(s.inan-' 
ners ; leaving liim, at th^ sumo time, |n jMiiifect / 

session of . those good qualities which he had idhent0dy, 
from natui'e;-»n wiu*m and disinterested aUadimOnt to ^ 
his ftunily and friends, united to. a generosity, Arigewr^ 
and elevation of character, which raflilered him not un* . 

. worthy to embody in .h|s dramas actions and sen* . . 
rttments of Gi'ocuui heroes. 

To these dramas Alfieri is chi^fty iddebt^ for'tlhV 
high reputation to whicli he has apttmned. '])lefore bki 
time, toe Italian language, so harmonious 

of l^etrarch, and so enmgntic iu the pmMqdiiat pf 
D&nte, had liratimvaiWy languid and jhM 
matiedialagtie. The p^^tic ikml 

sixteenth century wererfullowed, durkigl^lratt 
e^.ofTtfilian literature, % dramas, qf whifeh toiiVaT' 

^ce in tht' Dentimenta, tmi iii)probahdit^4|i,the i)c?.v, 
tiou, were the chief chafncmmncs. Tjlm ‘prQ<%i 0 «a,. 
success of the Merope of JS^ei, which appeared % 
the commencement ot the last ceniiirf^ tnay he,attpi*^ s. 
butiid more to a cuinpayison ^wUh iihidi,|f(^U€ti«^ 
than to intrindo merit. In this d4[ra^ii<ln, tr^^le 

taste; tbe appofiftmcfl of the tragedies AlWi ifaai 
perhaps, the most important literary event, that had . . 
occurred In Italy during the oigftteenth century. Qil . 
these tragedies itds clifltcuU to pronounce a judgmeniv 
as the taste qnd system of the author underwent con- 
siderable change ami modification during the intervals ; 
which elapsed ‘between the three^ peiiods of their 
publication. An excessive harshnefw of style, an 
asperity of sentimenV aud total .want' f>f poetical or- 
nament, are the characteristics of his feur tra- 
gedies, Filippo^ Polinice^ find . 

These faults were, in some measpfo,* corricted in the 
six tragedies whkfi he ^v« to w World , shine yeaw . 
after ; and iti those which ha publilh^^tiiong ^{i 
the drama which ;«njoy0d thd 
all his productions jsopularity, tfhyi jmay be part- 
ly attributed to tltc severe BTuturndmed mmmfr ot 
Alfieri Iwingu’oU adi^ted to 
city of the age in which tho scene if the tragedy is ^ 
placed But;,tliough there be a contfderable dilfe^ 
ence in his draihas, there are cem^ ^iol)8ervati?mfi 
applicable to them all. IjJone of the.j^ts are of his 
own invention. Tliey arc founcled either on luytiio- 
laical fable or histwy ; most of them beeti pre- 
^usly .treated l>y the Greek dramatist?;, or by Seneca. 
P^mmnday the <mly one whi<*b could bw siijipused ot ‘ 
his oVfn contrivance, iind which is certainly the least 
hajmy effusion of his genius, is partly founded on the. 
oighteenth novel of the third part of Bnndello, and part-, 
ly on Provost s J // maim Homme <k QpdiiML Bur 

whatevci* Hithjeeis he chooses, his dramas are ahvayH 
fended on the Grecian model, and breathe o freodoiri 
andiiathqiendence worthy an Athenian poou .. lndc«>d, 
his Ap» and may rather he considerad orato- 
rical declamations 0nd dialogues on liberty ti^n tra- 
gedies* Hie unities of time and pla^^ ^ so 6CM|>* 
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ptt1ou»}y observed in his, as in the ancient dramas ; hut fieri consfsi of satires, six political comedies, and ; Alfien 
ri^dly ad^ a unity of action jnnd inte- iiis Ziyh n ill ySJmj 


rest* ^He occupies his scone with ono|^*at action, 
and (mealing |>as9ion, and removes ftoni it every 
. accOfRsnTy event or feeling. In this excessive 


guid grayity with .^liich fie delineates tlie most in- 
tei'estii^g ady^l^es and the ' strongest, passions .of 



ad^paiinlents which; givi^^hannodfiy the winde. ALlftA^EN, an author of the eleventh 

* -^ly; ^vith that aiSicro ami simple fanner ^ centu|y,''who is binief enUM i» the app^^^ ot 

la;|Sonsidor«4 the chiof oxcelh^nee of dramatic nhilo^her, than: nilfiirt rVf thb.4o> of hla. muntrympn 

uU dmpsde hy whoni^M hri heeu obtaihedl^ birth 

S,ji>n^ tlLpl^loaaj^lSical'J^ir^ and /hat higfily ^ wan BasaQrah ; the year^ uncertain ; but his deatli tor*)^ 

" yc^j^ob, whkh had Iken ^ assidu- .place al^jCSiro in 1038* There was another author ol‘ 


M.liWS fw. w oannOTy ami iwjw.oi poeuo^ ; yuan inai ne nveum f>pain j out it ai>peai’stroni 

hist per- ! A,rabwci^Hispam E&mrktkamJ that, 

^atyk, whic^ thobgU i*bd » h*e left his native -city, Egypt was his plnce ofrr- ' 

‘f, elAboratOy and abntnt ;^-H)ft»n strain<<\' Al<klw;e«^^ It also appears, that lie was invited to thut> 
eh(aw, 4lid|it?«derae^ into fitetitibW' eo\ijliitJ^ hy one of the »temite Caliphs; and that 
e chiefs ..^Ifieii con^ yvas, sortie bo^ts which ho had made ot 

df dtendit^ ('liaractm'; iflking ^bh* to tiUviata the evils ; attendant iipon the 
alixmst with the ; overtlowing, as w'eil nathe decrease of the waters of* 
[ITaat^iii sombro cliaraeter, . the NiK He sniTf^yod the country with a view t(* 
liip*' (‘ouns^, the et this proje^st, to aid which, every thing that ho aski-d 

modem Tib!BHtte*^^ln iihj^Ily. Amnshed by the Caliph 5 hut findiii'. 
flSif tho .rival broth^m are ,beaiitifyiy tlmt his iirta^rtatiiin hod seduced hini into a wild and 
i^* uiftbEtiinate C^eeu , impractiirable achemf/ ^ feigned inadnees. thereby 

unnuspicioua, itrt|>ati*!ut of contradic- tb avoid the puinshtikrtt which he dreaded; and In- 



» ^ tJon, and yihlent in her a^ctiinettts* ,Jn jl//r«ld>> 
tha chiub^r ' ot w* a father^ 

and biw god CjBkchfw ia g mbtj^of the viitnea of a * 
.Wife ana niotl^ier* Iiv,, the «iif that 

— 1.^% -’‘"iiatioo' wher^ ti»e jutlgweiit 

[ ^clniratneir . gtUl teiiWdib lt<^ k 
: insanity rtf <>Saul , is flhilfuHy 
idd ley of OreMes in killing 
f^and , paturafly to tuadnec^ in 
Im had kadtertently 

or defetfis of Alfieri, 
^ iSftidar of a ti«w school 
ferulHwf country hailed him as lier 
nk|im buts0(m in .the same path 
(j^regdjedod IfW. hoM> atistei©, and 
L -..a, — ^ > ij of m$k Cdimpor. 


eondimed to play thk.btimiliating part till the Caliph s 
death itdiojKOd Ijlm jl^tn his apprehensions. 

lint whatever figin-e hb may have umde as a projee;- 
for, thej’e* can be no doubt that ho was a skilful goo 
^tgl , alienation' wher^ tl»e jutlgmoiit has ; and that his name desprves a conspicuous 

i r t . ..1. -c . place? among tho improvers of the seience of optics* 

lie wxrti not a mere compiler froqi thp ancients, or com- 
meutato*’ tipon tlWir works ; he Mowed the beitt of liis 
own i^nius ; anil, alHkiug into the right path of expe- 
rimemt and UbserVat^, Uts imfuirics were productive 
of a real occesatun 0 the stock of knowledue, in reuard 
to of the, topat ^interesting phenomena of nature, 
lie reitUtKl the, oftor of the aneieut plulosuphers, that 
vision was JwWdbcpd bv rgj’s emi^d fi^m ilje eye . 

He gave Ibh lii^t sensibto exphuiatloit of the cause of 
tli«f apparent increase of' the sun and moon when seen 
near die hori/on ; sboidng thal this is occasioned by 
. . . , dwW thya «ui)p08ad, owir^to the nmuber of 

IS,;; AliBeii puUisb^ during terwediato o^ects, to be at a greater distance from the 
Ills life many somtets,^ five on /iinerkifin indo- spectator. He was the first who applied the laws of 
penden^,;. aivd tlto p4*® founded on tlie , fafifttction, to bIm>w Imw the heavenly bodies are some- 

ossaHsiblltion of Aloxfiider I.,Dukb^of ElorearCo, Of 1 dinee seen a» If above the hoi-iaon when still below it ; 
his prose works, the mo^V^i8^iJig»dilied\fer animating apd who, ia the same way, explained the cause of the 
and oloquenco is the Pantfffp^ip oa Tni^n, composed , morning and bvoj^V i-wUight; — of that beneficent 
m A liansport of indignadbn at supposed feebfeneis ptoviaimi of sisatuie,; by p*hTch tho glories of day are. - 
of .Pltnys eulogium. The two books, entitled, gtadrtally to approach, and gradually to with- 
raniiiei oud. Uws fin JLiterai^e and 6\)ivrv(- ;,dra''^. These dk)ptlii»V disco ven^ of the .Arabian 
»i^, are .itomorkabla for ^ad vigour . of/ piuIo^ODliei; have fitndsh^ M* BaiUy with one of tk(*. ' 

atyjie, hut owt too, Avidodtly IPamier passilg'es which embeliiidi his colqhmied^ < . 

of Machiaveh His lyluetbf^ WTitteii^V ©f Astronomy. 

Ht the Mme tinm with his ioaw ArK/.i*^,<fertta, 1 . sc*^^ ■ , 

comptofeebefc a and satiAwl view ^flje a t^iter, Alhoafeit k censurable for unmeaning ; 

roBttch wvolutiotji# The postjniiiiioua worlss of At . , pr»l^^ imd sch^^ . eubde^^^ ^ll Pppew^^ ^ ' 


species of 
perished,^,;;' 


fie iba; 
in the;' 

Wlb; 

; , ■ of. iiteiatoybj' 
i*;,- fioidd 
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Athaxfii t'a^iri, that his works wen? niinierous ; I»iit only twd 
'? ol'theiiii liHve keen publiMhed, nautely, his 'I'reatise on* 
, ^ and tlwt on i\m .Tiriliyht. * They wore both 

{)ul)Ilshed in l^ntiii) in 157sJ, hy Frederic Jlieiicr, juu- 
der tlie title? <»f Optiem Tltcsaurus, 

ALIMKNTS* See hi the Encyclopsedift) 
and J)jij:TKTfC‘S in thie Supplement. 

ALKA1.IMETICH, u imme plven to a amallinstni- 
moiitf iiiventeil by M. Deseroizilh's f<»r ascertatniiig 
the value of the alkalis in coinmerce. Thei’C is an 
nmnint of it in tlie tiOth volume of tin* AnnaU^s tie 
(JUimkif wbicli is trmishited in ihe ^8th volume of 
^ iiloob's Phihsofihk'td Mfttfnxitif* 

ALLAN (1)avm>), a Scotch historical painter of 
I'onsideruble ceh'brity, was bom at Alloa, On ’the ISth 
Febi iiiuy 1744. At a very early age bo showed 
such marks of p^enius ns attracted the notice of aoine 
gentlemen living in the neighbourhood. In A remote 
part of the rouiitry, and deprived of the ordinary 
means of indulging Ids propensity to drawing, he- be- 
took himself, when a lioy, to such implementa ami 
inatenals as lie could reatUly procure and the ine- 
rhotdcul skill and taste widen, in puiticular, he dis- 
t»Iayed iu using liis knifes have heon ineiitioned M 
reniarkablo for his years. Mr Stewart, then Collec- 
uir of the ('ustoins at Alloa, having mentioned these 
pro<jj'H of m£t4ira] talent to Mr Fowlia the Painter,' 
who some liiiio hefom had instituted an Academy iu 
(ila^gow, for piduting and engraving, invited yoimg 
\!l:ui t<i study under his care. Here he rcniaiiied 
aiiout siiveu years, studying die eleineutarv j>rfh» 
?iples of his art; and by the - proficiency which he 
attained, justified the ojdnion of his lalentM, which ' 
had procured him admissiun to that iii-liited semi- 
nary. Ihit, although the public taste for ihe line, 
aits, which tlieu existed in Scotland, was ao ft^eble 
as to leave his preceptor without that support which 
iiU lilterul and spirited eiTorts justly claimed, Alhui, 
on leaving the academy, had die good fortune to ' 
g;iii) tile patronage of individuals, whose generosity 
eriiihled him to prosecute Ids views, and to improve 
ins ta'.te, by studying the works of art abroad. At 
the joint expense of several perHuns of fortune, |>nr- 
ticularly Lord C'atbcart and Mr Abei'cromhie of 
I'ijllibody, lie was enableil to go to Italy ; and at 
Homo be devoted hiinself with great zeal to his pro- 
fession. Here ho remained for m; less a period than 
sixteen years, during which time, his subsistouce 
4 hiefiy depended on the copies which be made from 
Ok; most colebralod pietun’'* of the ancient mustors ; . 
but Olio , original work whi. ii ho tli(?n painted, doea 
the highest credit to his talents, namely, his com- 
jiositioii repioseiding the Origin (j^'Pai7tti«(/* On this 
picture, iudo4'd, the fiuno of Mr Allan, as a historical 
painter, chiefly rcsta ; and its niarit W'os rewoixled, liy 
his receiving the gold modal given by the Acatlemy of 
St I.uke, in the year 1773, for dm beat specimen of 
liLHtorical composition. There is au excelletit engra- 
ring of this piece by Cvuiego. 

On lub return to hie native country, he took up 
bis retfidenc4; in Edinburgh, where be w'fli! appointed 
inafstcr of the Academy established by the Trustees 
for luanufacturca in Ncodaud, There he execuied 
a great varif‘ty of works, of rarioim degrees of merit ; 
but pciiittps iiouc Buch AS might Inve been expected 


ALU 

from the author of the Ot'igin of Painting, Those, . 

ind^eii, by which he is moat known, are of a enst > 
Aliogeiber difFeront, being remarkable foj? the comic ^ 
humour which they diaplay. 'Hie Wetkfing ; 

the Highlwul Dunw ; tin? licpentmice^Stodli with his 
Illmtratioins of tUe Gmtie ^/n^therdi are all of tliia . 

^ class, and so geneially known, os to need 'iio.defM'np' 
tion. J'onr pictures representing the. Camiyvl,^ ore 
said to have been very successful*. Of hi^g^vWVom- 
positions, the' PrfHtigal Sow in pomession of' Lord 
Cathcart, and his Hercnkn am OntplmlVi in. tlie pos- 
session of Mr Erakiiie of Mar, are regtirded as works 
of great merit. / " ' 

As au Artist, Mr Allan poss^cd inu^ fadlity of ' 
invention ; with a keen disceruinen^of (hose evanes- ^ 
cent circumstances in the outward vtbich mark 
the different shades of passion and affection iii the 
iniiul. W ith the talent Of aitfully Arranging the 
various parts of a crowded fUtd bustling 8Cf»iie,f-p8Uch 
as ap^voATs in some of hia comic prod^Jjh^ he l>os- 
sesm that feeling for simplicity’, vvhichgiranif hi 
graver compositions a cla^ical and au^ue' air of 
eloganoo. In his iliiriditg he often was hasty and 
iiicoiteci. Ho a|ecdted a great variety .of et^ings 
and drawings iiv water Colour, which are val&hks^ 
on account of tlieir excelleOt huthoOr, and tim gcrat , 
knowledge of national chameter wliich they^l^l^* 

Many of the original plates and drawings pCe Ww 
tfio possession of Mr Geoige Thontson, to whose 
hindness and friendship their autltorAwal vouch in- . 
debted. We do not know tiiat Allan' lef^ 4my pupil 
who has followed his particular line in pahiting. Mr 
H* W. Williams received from him tin; mdiments of , 
art, but. his genius bos directed him to a different 
ctiui-se, which has conducted liini to merited 'emineueo 
as a landscape painter. 

Mr Allan is rememliered and s]u>k6n of as an 
excellent private ^character. He died at Ediubuvgh 
on the Gtli of August 1796, Ih tlie 53d year of his 
age. {».) . ; ■ 

. ALUM, a salt very much employed b|^ Hrers and 
citlier artists, in their diflhrenU' processes, it luw a 
white colour, an astrini^ut ahd <$cid ta^te, avul trtys- 
tallixes iu regular oefAedrohs* Ita' specific 'mvity 
is 1.7.31, ' according to w moan ^ of the iaxpeninentK 
of Falirciiheit, Wallerliis, Watson, and 'Hasseufrat?;. 

W ater at the temperature <if J0O® dissolves about one- 
fifteenth of its weight of alum; wliile. boiling water 
.diMves about three-fourths of weight, \\’bim 
alum is exjMwed to w dr^ utmospliere, it cfllmesces 
olightly. When imated, it speeililjr l>ccome8 liquid. 

.If the heat be continued, its w'ater is driven off, and it 
loses about 44 jnr citi/. of its weigiit. Wbat remains, 
is^a yitreoue looking substance, known by the'naine ol 
In/mf alum, ^^hen alum is exposed to a strong red 
heat, it gives oll‘ a quibitity of oxygen gus, as Dr Mil- 
ner first ascertained. The satue fact wws afterwards 
pmntcd out by Gay-Lussac, 

Alum is one of those substances which rbemiNiK 
have distinguibhed by the name of triple sulth. U is 
composed of sulphuric acid, potash, alumina and 
w’Bter. 'I’hat it contained su)|)buric aci<l as a consti- 
tuent, was known even Ui the Alchemists. Fort and 
Murgraaf demonstrated, that alumina was another 
constituent. Mr l*olt, in his LithogcogvOtta, bliowcul 
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Alum; . that die earti) of alum, or the precipitate obtained noee to elucidate, this important point, soon gatbtfied -Al 

***' alkali ia poured into a aolutioii of, alum, ie him that hie conjecture was >vell founded. Accord* W" 

J ijiilie different from lime and chalk, with whidi it had Jn^ly„ irt tho year 1797, he published a tUHsertatiOn; 
been co^lbunded by Stahl JMnrgraaf went much , dOtponati^iijr thSt alum is a triple Halt, composed of 

; ;^J;bbK Ho not only showed thafaliimiiia U one of eulphuric: aciil jriamina, and potash. (Amides (its 

; ' the conatitueutR of nluin;'bm that thi^ eardi po8st?H- XXll. fcS,) Soon al'Cer, Chaptal published 

afes'p^t^.^ropertios, is djlfereut from every other the tmalyeis of four different kinds df imu, ,imniply, 

is one of the iiijjredlents it# copimciti Itonian alu^ JUtMOnt' alutn, British ahiui, and alum 

Mar- . by kii^ This analysis led lo the 

II. lU.L showetllikewMe, , aarn& '^l^ult as that l^Vauquelin, ( Ann, de Chim. 

J^qWiEpertiiients, that cryatals of alUtti cannot he XXIli 2S0.) . 

diseolving alutuina in sulphuric acid, and , Since tliat time, alum has been n^bnitted by ehe- 
e^pdratinu' Uie solutions, „ The crystals formed aro mists to W a triple salt; anrf vai'io^ analyses of it 
r.r^nlways sort and .^flfereut in tlietr appeutrance have been made. determine itis constituents. Vau- 
. 4 : " ^otu^ quelm, (Ann, de Chim, L. 167.b Tbenartl and Jioard, 

' dt/imbtoiiia ia./i^rb|!f|t into ibis liquid, it immediately (Jhid, ifbwt.LIX. 72*), Curaodon, (JvumaidePh^- 
deposTtes i>0rfe« crystal la m/eiter/i^ \si^ Ber^lius, (Ann. de C/im- 

tiim de^lfulutn* / SlarginaCa OjmsQ^H* 86.) He men- LaX^L 259.), successively publisheil the results of 
rioiw likeiivii^, tliat maniiwctm'er«ot’^um, tbetp l^riments. 'Uiey differ but little from each 


suhsequanF^^iijI^ ;do not seem to 
.' obaer-< 

cj^Snned* without any 
■Vv'ji^d eiicamm^p^ to as a sulphate of 

, , had observed, ^ tlwt the addition 

. ^ made ihe alum crystalli^ ; but 

'toaii me'l^e eftect was not pcoducetlby tho odditimt 
^ ofleoda dr of 'jiiue, {De efn^tunic akminis. 

man*s' O/iK^c. I. 225.), v He Imd oltserved likowiee, 
rinvt sulphate of potiA is frequ^gitly found iu alum.. 
Ho det^hijmMM^ tliu soliitiom of>;,idum by means of 
ammontfC evaporated the filtefed liquid to dryness, 
and eifposed tl|e. resklno to a red heat. A quantity 
' J of siilpiiote ^ po^h often rciuaii^ed .behind in tlm 
" iTUcihle^ j[/^ p. 226.) ;.. He drtiw, as a conclusion 
from these, ^i^tedphate of potash readily com- 
bines it obvious 

from tim Ivho^ W.ltj^ djasortation, iffat^be had, no 
oonp^itiqn" salt. He ascribed 

the '.excess^ of sul- 
phuric ;aci|i that the only use 

of tiie pojfin wSi to saturate this «;Kcei» ; and advises 
xnahuimdu^tit’ ^ dhy instead of potash, as 

a method whtdoi '^duld. not mnly satUyute the excess 
. 4f acid but the quantily of. alum. This 

. vdry bad adyloa^'h^ we presume, followed by any 
alum makers..^ if they tned it,^ .they would soon he 
convinced of its Injurious t^uaequenees. Instead of 
nluiii, ^ey xvonld have obtained, atv jxisolubld tasteless 
.. powciqTi well known by.tW uaiud.pf ofina saiuraied 

After Klaproth had (UscoverinL rim exisj^iice^ 0^ 


Sulphuric add 

^lurriipn T^,,TT-.*r-TTr‘ 

34.23 

1 lOJiB 

Potash.. 

AVlltftr 

..ii.. .9.81 
...... 4fi.00 

^ Lose 

0.10 


100.00 

Sulphate of akiinina... 
^«Sul})hate of ptitash .1. 

....... 36.85 


were'im^;: to , l)rpciire tjjn «dt ^hoiit a jimiliwf A:4rimr, ' 

ad^^tifih^; it had boon: customary analysis of Berzelius, whicli is tbe lau;st, and iu 

to^l'a ^utUitity of putrid urhue, and th^affcrwnrda all probability the most accurate, llis result was as 
amMionof ciU'boime of imti^ ^as substitutod in lollowa: ^ 


.' Water 45.00 


Now, as we shall show in a subsequent article, 
ATomc •ptiilps^ti^fj, an integrant ])article of sul- 
phuric acid weighs 5, on integrant particle ot' alu- 
mina 2.1S)6, and on integrant particle of potash 6. 
We shall show likewise in the same article, that sul- 
phate of potash is oomposed, of one integrant particle 
of sulphuric acid, united with one integrant partich* 
of potMh; and sulphate of alumina of one integrant 
|iarlide of sulphuric acid, united to one integnmt. 
particio of alumina ; thei«fore, the relartve weight 
of an integrant partide of each of these salts, is n« 
kdlows: 

iBulpliate of potash .,11.000 

Sulphate of alumina....... 7.185 

'Hut ri^ (pmntities of eadi of these salts in uluni, nc- 
^co^irig. to Ahe prjtoeding anaiysis, are as the num- 


poUsli as an ingredient iu leuide. atid (^uhii^ftt it cbera 18.15 ; 36i85«. Now, the ratio 18.15 : H0.85, . 
occurred to Vauquelin, that if" u’Oa probably an in- is very nearly, the sOino as II : 7.1. 86 x 5. Hence 

gredlent likewise In many other niineials. He re- ^.itJbllows, that alun)i rontaius 1 integrant partide of, 
i^Jlected that slum crystals oftoU make, their appear- sidphateef potasli, and 5 integrant particles of spN 
ahee during the analysis of stony bodies ; and^ con- vpbate of alununiu An intesrant particle of water, ns 
eidering that alum Cannot ha^^toined in/ (rysiab (fwUl be ohCRnm^l^^^ in too article Atomic n&ilo- 
wtthout tlie addition of imtash,* he to suspect weighs 1.132. Now, one integnuit particle of 

that this aikati Constituted an^ essential, ingredieiit, in su)pna|e of potash, X 5 integrant particles of sul- 
the salt. ‘A set of experimenter undertaken pn ptw-. phate of aJumina^ wi^igh 46.G8p, But alum con- 
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AJjini. tnifii per of wat(?r. To find liow many into- 
iitani particles of water anjuunt to, vro Iievo ihiw 

firojiortion ; 5^i : 4;> ; : 40.(»HO ; Now, 38,'^1.*5, 

1 '. very iioJirJy thn weif.d»t of 34 iJitofjmnt ])artirl«R of 
water. For 1.132 x 31= 38,488, Hence it fol- 
lows, that alum is a conipumul of 

Sulphate of potash I inU'grant parliclo. 

Siilplmto of aluininn 5 

Water 31 

Total. ..40 

Makini^ altoffethcr no fewer than 40 integrant par- 
ticles uTuted toirether. It is not easy to see how these 
to particleR. by their Kymmetricnl union with each 
Mtlu‘r can form « tetiahedron, wliicll Hauy conceives 
to he the primiti\'o form of the integrant particle of 
jiiuMj. Tlie octahedron ia a much more proltable pri- 
mitive* form. It iiiiplit he conceived to be fom^ed hy 
tl)(^ six inlet^rant particles of nidpltHto of jKitnali, anti 
sulphate, of alumina, and tho tliuiy-four particles of 
wnier, which are probably much smaller, may fill up 
tJm intervals hetweeii them. The ohjec^on to this 
Nijpjjosition is, that in that ciis6 the atotn of sulpliatc 
of potash cannot Ixi surrounded by the atom$ of sul- 
l»haie of alumiiui, as one would milunllly expect, 
trom their mutual affinity fiw each other. The most 
|n\»bahle supposition of the airangement of the iptoi- 
grant, partichis of alum is, that tho atom of sulphate 
of potash 4jccupi'fts the centre ; that it is Rurroimded 
at e(juai distances by tho five atoms of sulphate of 
nlumina, each sni+oundetl hy sevtui atofiis of water. 
Hut, we <lo not readily seo how such an arningenumt 
would either form a tetrahedron or octahedron. I'his 
syimnetrical arrangoineut. of the diffi'rent integcjuit 
particles n hat compose a crystal deserves to he stu- 
died with cure, because it is proimble that it will 
tlivfKv litfht nil the nature of and the way in 

\A iiieh ntroms combine together. 

^J4)e \vor,l ahmrn, which wc translate occurs 
'ji FJiny’s Natural History. In the Ifitli* chapter of 
hi.s 35lh booh, lie gives us a detailed description of it. 
By comparing this witlj the account of given 

hy Dioscondes in tJie ISSd chapter of his 6lh hook, 
It becomes quite obvious, that be alludes to the same 
Mib.stance. Hence it follows, Uu.i is the 

(ireek name for aliitimi. Pliny informs us> that alu- 
men was found naturally in liio eedah. He calls it 
mlst/fjoUrriT, Different subritunces, be informs us, 
were distinguished hy the jianic of alunien ; but they 
were all characterised b;y a certain degrt'e of astriii- 
gency, and wore all employed in dyeing and in lue- 
<iirine. The light coloured alunieii was useful in 
brilliant dyes ; tfu' datk-coloured only iu dyeing black, 
or very dark colours. One species of ahimeu tvjw a 
liquid, which was apt to be adnUeraled ; but, wheti 
nure, it lij^d tl»e property of striking a bla< 1»- uith lhj» 
pace of tbe pomegi*aiittte. This property ‘■M'ems to. 
-bni’ftc.terize a solution of siiI})]Hite ol* iron in water, 
h U quite obvious, tlmt a snhition of ma uium would 
pijsKi'ss no Hucb proper' y. niny says, that there is 
;nii>tV*r kind of alum which the Greeks rail yrlistos. 
it forms in white thieafin upon the suifac.* of etTtni»i 
-'on*' rrorn the name. and tlw* «m;de of 
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formation, there can be little doubt, that this species 
was the salt which forms spontaneously on certain* 
slaty minerals, — us aUini slate and bituminous slmlc, 
and which con'*i.sth clilefly of sulphate of iron and 
sulphate of aluniina. Possibly in certain places the 
sulphate of iron may im\e been nearly wanting, and 
tbeii the salt wor.ld be wbite, nnd would answer, as 
I'liny says it did, for dyeing briglit colours. 80voral 
otl:er sjjecicR of alumeu are described by Pliny, but 
we are unable to make out to what minerals he nl- 
ludeR. 

Tho alumen of the ancients, then, was not tbe same 
with the tiluin of the moderns. It was most com- 
tuonly u sulphate of iron, sometime^ probably a sul* 
plnite of alumina, and usually a mixtiirt* of tlte two. 

But tbe ancients were tinatMjuahited with our a)um. 

7'liey wtTe oequninted with >.nJphate of iron in a 
crystallized state, and distinguiBlied it by tbe names 
of misip aonp vluilcrutfhtm^ (JHinii^ xxxiy. 12.) As 
alum',jor greeii vitriol were applied to a wiety of 
purposes iu common, and as both are distinguish- 
ed by a sweetisJi and astringent taste, writetfl, even 
after the discoveiy of alum, do not seem to have 
discriminatr d the two salts neeurately irom each 
other. In the writmgs of titg Alcbc'nnsts, we Sud tim 
words sory^ (^udeanthumy applied to the ^ahtm 
as well as sulpdnite of iron, and tlie name tUramerUxim 
HutoTwmy .wliich ought to belong (one vltoiSd sup- 
pose) exclusively to green vitriol, applied thdifferBUtly 
to l»oth. • . . V ^ 

When our alum was discovered is entirely iiuknown. 
Beckman devoted a good deal of time to trace the 
history of this salt, aitd published n curious dissertn* 
tioii on the subject. Hut his attempts to trat*e its ori- 
gin were unsuccessful. 7'lie manufacture of it was , 
discovered in the East ; hut at what time or plat'O is ^ 
totally unknown. It would appear, that, about four 
or five hundred years ngo, there was a manuiaciory of 
it at Fldf*ssa in Syria, at that time called Kooca. 

Hence it is supposwl tho origin of the XermrUock alurny 
rompDonly employed in Europe ; tliough there arc o- 
thprs that fwetend that the term" originated at Civita 
Vecdiia, wheic alum is made from 4 yellow miiieml 
in the state of a hard rock. ' , 

Different alum worfCR erisUul in the neighbourhood 
of Constantinople. About the tiine of tlie fall uf tJu* 

Grecian Empire, tbe arr ot making alum was trans- 
ported into Italy, at that )>i.riod tho richiist and most 
manufacturing country in Eim^e. Bartliolomew 
Pornix, u Genor^e merchant, discovered alum ore 
;ja .the island of Ischia, about the year 14od, Nearly 
al; the same time, John di Castro, who was well ac- • 
qdainted with the alum works in tbe noighlmurhood 
Jiff Constantinople, suspected that a mineral fit for 
yielding alum existed at Tolfa, because it was cover- 
ed' Writh tlie same trees that grew on the alum mineral 
near Constantinople. His Conjecture was verified hy 
trialt, and the celebrated manufactory at Tolfa esta 
hlished. Another was begun in the neighhourhcNirf 
of Genoa, and the tnanufiuWy flourished in different 
parts of Italy, 7'o this country it was confined for 
the greatest part of a century. VariouN mannfactories 
of it were estahlished iu Germany, hy the year 1544. 

Ill the time of Agrirolo, tluf»e was a maiHiIactory of 
it at Conmoton in Hohemm. About tin tUiifm time, 
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Alum, an alum work was eRtabliwbed near Cwthagona in 
Spain, at Alcmaron. 

England pOHsessed no alum works till the reie^n of 
Charles 1* 'J'liomas Chaloner, Esq. son of' Dr Chulo- 
ner, who had bo<?n t utor to Charles, while hunting on 
a 'Common in Yorkshire, topk notice of tlie soil and 
herbage, and tasted the water* He found thorn simi* 
lar to what he liod seen iu Germany, where alum 
woi-ks were est^li sited. In conscquenco of' this, he 
got a patent from C!harles for an alum work. Thu 
manufactory was worth two thousand a-^year, 04- per- 
haps more. But some 6f the Court^ thinking this 
too much for him; prefailed with the King, uotmth* 
standing the patent, grant a moieW of it to am^or 
jMjrson. This was the I'easpn why Mr Cfaaloner was 
such a Partisan of .^ha Pai‘)iameut> and such an enemy 
<»f the King, that,^ atf tJie end of the ciiyiJ war, be was . 
on© of those who ^ sat ia judgment upon his Majesty 
and condeuined him Since tliat time, various alum 
wiirks have been ustaUishod in diliereot parts of £ng« 
land and Wales. Biit none at present OKist, except .• 
the Whitby w'ork's, driginaUy establisbed by Mr Che* 
Inner, and two works at the ilurlet and Campsie, both 
in tlie neiglthonrhood of Ghh#)^* 
fSeveral alum works likewj^ a^ttn Sweden, par- 
ticularly ,iii West Gothland* h one for ex- 
ample qt Hconsmter, near of the Wenc 

' lake, din tjbe w^ sjkle^of the mountain called Kinmi^ 
kuQe. ; dilt, description, of the Swedish works, 

we refor to jBei^man's OjmsnUa^ Vol* 1. p* 284, or 
the English Wanslatioii, Vid. I. p. MS, We *lo not 
know if nny'iduii) works exist in Poland or liussia ; 
hut, qs the gicatest part of these extenaive countries 
consists of alluvial soil to a great depth, it is prohahle, 
that little alum ore will Im found in them* 

Various minerals are employed" in ^i© man ufoctiue 
of alum ; but by far thu most iniportaiu of them are 
the following lliree ; afo/» stow^ bitumi* 

/tms g/tak* „ . , ■ ■ f 

Alum stou© is the muieral which occurs at Tolfa, 
near l^ma, footti Wfmdi the celebrated Homan alum 
is nWde. Wci'»Or also possasses specimens of the 
same miueral^ilhbi iTuugavy. . At IWu, it is said to 
constituto a hdL' : preylsh white, some- 

times i^*pllup/ish gieiTf^hd someliuies, .ns Gay-Lussac 
informs <18 (Am^fk ^7.) reddish from the 

peroxido of Iron, it is massive aud rather hard. It 
has no lustre. ; It is translucent on the edges. Prac- 
tyres uneven, appr^ti^iusldn to tho fine eaithy. Frng- 
ineuts blunt ed^d. Doos uot adliere to the tongue. 
It is mther pi^ayy ; but its apeoifi© gravity is not stcf 
cijrately kaown. This minerri, accr>Ming to the ana- 
lysis of Klaproth (Gchlen's NkneiAUffernmim Jmtrml 
Her Chenfiki VI* 85.) is compot^ed of the foUqwiug con- 
stituents:. . 

' '' ' 

Silica ; 

; Alumina ^ 

Sulphuric Acid ...... 16.^ ,* , 

Potash M 


U M/ 

W'atqr S.O Alum. 

J.OSS .**.***•*.**•.«•. .^. 1.0 ■V 

i i , . 1004} 

Vauquolin likhwUb fifudytsed this mineral, and found 
the sum© constituents, 'though in different propoitiuns. 

Wo have no analysis of toe varieties of alum ^toue 
which contain peroxide of iron. / Thua it appears, that 
alum sfone contains all the ingi'odients of alum ready 
formed. ' ' . 

Abnn slate* is a much mdt^e abrindant mineral tban 
alum stone. It is ©aid to altecnate primitive clay 
slate. It occurs abundantly along w^tU iriuisitiou slate ; 
au<l tiiors can be little doubt uat it occurs like wise 
iu the il 8 Sf% forumtions* Jg W^estXilotbland in Swe- 
den, .it eoftstitutes a part of difforeift hills ; as Kinn<>- 
'kpUiE^ llunneberg, attd HaUelioi^ $ in aU of which it 
impoam to altemate with Udp i-oeks. It occurs 
l£otrise abundantly in Whitby hi Yorksbire. Wc 
have n©ve|..ours©lvos been upon the spot ; but. fmni 
the genem tdyuctiwo of YWkriftre, and foe neighbour- 
ing counties, ' indeed of tb© wbolo east coast of Eiig< 
kmd, foero can bo very little doubt tliat., in this posi- 
tion, it is also a flmtx rock. 

Alum slat©, as the dame implies, is a slaty rock, 
tbougb smneiimes it Oi^cars in holla. l*he colour in 
bluetsh^black, wifo a strong shade of grey. Fracture 
straigfu slaty. Fraginents tabubir. , Its iiitemcl lustre 
is glimmering. Itrotaius' its colour in the streak ; but 
acquires more lustre. Soft. Kot ])ariicularly brittle. 

When exposed to the air it efHoresces, and acquires an 
aluminoUa taste. '-t 

This loineral Jbas never l)cen accurately analyzed. 

But theiO'Cau be no (foubf; that it contains f-ilicn, alu- 
miiia, iron, suJplmr, cbai'coal, aiul ©rten likcm.*^© potash. 
Probably this was tb© mineral upon, whirl) tlj© tiimmu 
of the aiicieuts was found. 

Bituminous shale, tfoj brtuuhvhi^cr of the Ger- 
mans, is a slaty inmcral. . wblcl) almost constantly ac- 
companies beds of coal ; aiul, accordingly, in very 
common in Great Brituiu. ItvS colour is brownish- 
black. Its. fracture is thin slut}^ Fragments tabular. 

Intei'iial lustre glimiuering ; bu,t the colour is not al- 
tered. Very soft. it.q|}|er sectifo. Feels rather greasy. 

Easily h'aagible. Wli©n heated, it burns with a palt^ 
dame .qnd sulphureous odouiv and becomes Avbite. It 
has never been accurately analysed ; biit it is prr>bably 
nothing more than slate clay, which occurs so abun- 
dantly In the independent coal formation, impregnated 
with foe matter of coat Us other principal eonsti- 
tueuta inhst be silica, mumina, and iron pyrites. 

81ale clay itself, at least, not sufficiently impregna- 
ted witi) coaly matter to deserve the name of bitumi- 
nous shale, is trequontly employ^l in the making oi 
alum. Thb is foq cose in the neiglibourhood of Glas- 
gow. ' ,1 

Four different processes ar© employnd by the aUmi 
manufacturers, acrurding to the nature of the mineral 
'from which the alum is to l>e extracted. 


* lAitters ufrittmi k/ m t/ie Sww(0nih<md Pli^fUeetU/i Celatttries ; md Liv*:s <f Eimmt 
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Aiuin. I'Jio process employed at Tolfa is the simplest of 
all. If the Tolftt stone be kept constantly inowtened 
with wtiUir for about two months, it falls to powder of 
itself, and yields alum by elixiviation. But this is not 
the process employed by the manufacturers. The 
alum stone is broken into small pieces, and piled on 
the top of a perforated dome, in ivhicb a wood fire is 
kindled, ^'be smoke and flume of the wood penetrate 
througfi the pieces of alum stone, anrl a sulphureous 
odour is disengag:ed, owing to the decoiiijmsition of a 
portion of iho sulphuric acid in the stuuc. This roast- 
ing is twice repeated ; the pieces of ore which, the 
first time, wore at the edgx* of the dome> being tbo se** 
<*ond time put in the middle. .The process of roasting 
this stone requires considerable attention. If the beat 
he too great, the quality of yielding aJuin is destroyed, 
if file ‘heat be too small, the stone does not readily 
fall to poe'der. There can be little doubt that tlm iin- 
roast(*d stone would yield more ^um than .tlie roasted ; 
hut probably the additioiml labour requisite in the lat- 
ter case would more tlian swallow up the|tncrease of 
product. 

The roasted stone, whidi lias now acquired a red- 
di‘jh colour, is placed in rows between trenches filled 
with water. This liquid is so frequently sprinkled 
on it, that the stone is always moist. In or three 
days it falls to powder, li£;o slacked quiciclime ; but 
the daily watering is continued for a month. The 
' Mjccess of this part of the operation is said to depend 
^•ery much on tlje weather. When the weadier is 
rainy, the alum is nil washed out, and little or nothing 
loft for the mamifacturer to extract. In such cases, it 
h obvious that the alum stone elioukl be covered by a 
shade from tlie rain. 

Wlion the stone has by thiy process been reduced 
to a suHiciuntly fine powder, it is tliro wn into a lead- 
en boiler, filled two-tbird» with >vater. During tlio 
boiling, tlie powder is frequently stined up, and the 
flier that evaporates is replaced. VM]o« the bailing 
has been cuniinued for a sufficient time, tho fire is 
AvithdrawTi, and time allowed for the earthy matter to 
subside to the bottom. A oock is then opened, which 
allows the clear liquor to flow out into deep wooden 
square vessels, so maile that tljey can be easily taken 
lo pieces. Here the fdum gradually cryatalli^scs, and 
fltiRches itaclf to the sides and bottom of the vessel. 
T}m» mother liquid is now drawn off into shallower 
wooden troughs, ubere more alum crystalh arc deposi- 
ted. The liquid has now a red culour^ and is muddy ; 
nnd the last lihiin crystals are mixed with this red mat- 
ter. They arc washed cleaii in the mother liquor, 
which is finally pumped hue a trough, and used in 
sub8e.(|umil processes. 

The alum obtained at. Tolfa is the purest of all. It 
is known by the mwa of Roman nlmn, and is in very 
high estimation, it is always mixed with a little rod- 
dish powdcjry matter, which is easily separated from it. 
W’hat this red matter is, has not been ascertaim*d*t 
but it is not peroxide of iron. 1 o the eye it has very 
much the appearance of a vegetable matter. \\ e have 
sotrio notion that it is added artificially by the sellers 
of Roman alum. Probably Roman aluin at first had a 
red timre, in cousoquence of the red matter in the mo- 
ther liquor remaining partially attached to u. The 
goodness of iht alum may have given the pmxLaacre a 
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partiality to the red colour, and induced the eellcrs to AIuju. 
add a red powder artificially. AVe have never had an Wyw 
opport-unity otirs(‘lvps of oxamining this matter ; but ^ 
have been informed by those that have, that it ^ntaine 
no iron. 

It is not improbable that this process would be im- 
proved by grinding the Tolfa atone to a fine powder 
in a mill, without any previous roasting, and then keep- 
ing ihfi poiyder moistened w-iih water for a t^onsidera- 
ble time. If the residual ei^i, after the alum is ex- 
tracted, be boiled with sulphiiiic acid, the liquid yields 
alum ciystals by evaporation, 'riiis is a demonstratjon 
that neitlier the alumina nor the potash is exhausted, 
and that the sulphuric acid, driven off by the roasting, 
is BO much alum lost to tlie manufacturer. Indeed, 
the quantity of sulphuric acid in the alum stone is not 
sulficieut to occupy the whole of thn potash in the fui- 
matiou of alum. It would he necessary to add about 
one- tenth of the weight of the alum stone of eulphuri<* 
acid, if it were wanted to employ the n^bola potash 
preaent in the stone. ITie cowequencO of this addition 
(supposing no loss) wou*d be gii additional quantity of 
mum,' Bpiounting to rather more than one-&th of the 
weight of the alum stone employed. 

Alum slate being very different in its composition, 
requires a different ireatwent.to fit it for yielding 
alum. If the alum slate contain a notalde quantity of 
lime or magnesia, it does not answ^er the purposes of 
the mannfiictiwer so well. Indeed, t|^e. p^j^tion of 
lime jircsont may be conceived to bo that no 
alum would be obtained whatever. Ai alum shite 
has never been subjecte*! to accurate analysis, we do 
not know in what proportion these two earths exist 
in it, or whether they may not, in many cases, be ab- 
sent altogether. Tlie essential ingi'edients in alum 
slate for the alum-makers are alumina nnd iron pyri- 
tes. 

The first process is to roast the ore. In Swed^n, 
where the fuel is wood, and consequently expensive, 
it is customary lo use the alum slate itself as fuel for 
roasting the ore. I'or this purpofe a fitnall layer of 
brushwood is covevwl with pieces of alum slate, and 
set on fire ; and, as the combustion proceeds, now lay- 
ers of alum slate are added. It is usual to place alter- 
nate layers of i-oasted and unrogstfid stum sktq, ', I'he 
coifibuBtion continues for a month or six'w^ks. At 
Whitby, coal is employed for roasting the alunhslate. 

Indeed, the alum slate of Whitby is lighter coloured 
than that of Sweden, and jirobahly womd not hunt cd 
itself, So gieat is the quantity of combustible matter 
in the Swetlish alum slate, that it is employed as fuel 
for burning Hmestone. Great quantities of limestone 
W burnt in this mamiej- at Ilunneheig, near the south 
side of the lake Wener, The roastsd ore lias usually 
a brown colour. When it is rqd, the quantity of alum 
which it yields is considerably diminished. 

' By this roasting the pyrites is decomposer!. The 
Rulpimr is tionraied into sulplmric acid, while the 
iron is oxydizi<d. Jn what manner this cliange is 
produced it is not easy to gay. Indeed, it does not 
seem certain that pyrites is a constant ingredient in 
alum slate. We have never been able to detect any, 
by the eye, iu any Bjicdmeris of Whitby alum slate 
which wo have examined. At Hiensmter in Sweden, 
no sulphate of iron crystallines when the" liquid » 
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Alum, (jvflporated ; yct^ if pyrit<js had bo^n present, it jr dtffi- 
cult to see any reason that should prevent this salt 
from being formed* Hence it is probable, that, in 
alum slate, file sulphur is sometimes at least combined 
with other Hubstances than iron. It must always be 
in a state of (*ombiiiation ; ibr, if it were in a b»oso 
state, it lyould be driven oti* by the roasting. 'Jliis 
point deserves to be elucidated, by analyzing diiTerent 
varieties of alum slate. 

'IIkj roasted ore baa *n astring(mt taste, owing to 
the sulphate of iron anil sulphate of aTuminri wliicli it 
cmitains. The next process is to lixiviate it with wa- 
ter, in order to dissolve out these salts. , i'or this purr 
]H)se, it js put ii)iio r^fJMjrvoirs inade of wood of ma- 
sonry, with a stopVojcICat tlio bottom to draw b^f the 
water. « 'i'he usual method is to keep the water for 
twelve hours in contact t^i^h ore ibat*has beCn twice 
lixiviated ; then to draw it off, and ijlow it to remain 
for an equal period on ore that has hj^ep onceltxivk-. 
ted. I^istly^ it is i uq ujioU fr<w?h ore,' and allowed to 
remain oh it for twelve' non rs longer. If the specific 
gravity of the liquid thus treated he 2'.25, at the tein- 
poraturo of 5o°, it trmy bo cqiisidcred as sa( mated 
with sulphatf^ <»f ulumuia and' sulphate of iron. But 
we presumie that this sp^cl^', gratify is not often ob- 
taiuied* " ^ '!■ ■ ' 

The liquid, thus imprognatkl With salt, is now' 

• bq|ibi|, In leaden vessels to the proper coHaisr 
tency jPi^- civilization In Sweden, the fuel om- 
ploy^i ws purjmhc is alum slate. By this nioaUe, 
ft doublb' effect is prod heed The liquid is evapora- 
ted, and the alum'' slate is roasted. During tlic boil- 
ing, abundance of oxide of ipon falls, mixed \dth ge- 
lenit(*, if lime be one of the cohstituentH of the alum 
slate. When the liquid is jiufbeienily coneeutTated, 
it is let iwt«i a square nisorvoir, in order to crystal- 
lize. (ireat (juantitics of sulphate of h’on crystals 
are usually deposited in ibis vessel. IJwse are cid- 
lecu*d by (Imwlug the liijuid off into another reser- 
voir. When all llip sulplmte of iron that can be ob- 
tained has been 'feepunited, a quantity of sulpbnto of 
|H)tftsh, luuf'iaie of potash, or putrid urine, is mixed 
with the liquid, tte sulphate of potliftli is procured 
from tb«» ftulphuric add makeiB, and iho muriate of 
potash hoin koap^fuahera. By t fiis mhlttion, alum 
Is foftnad in the liquid, ami it gradually deimsltes it- 
self id eryfttali! on lli© sides of the vessel. These 
ciystals are collected, and flihsulved iri the smallest 
qUHiitity of bOMing water that will take them up. 
’riiis solution is poured into laip* wooden casks. In 
ft hfrtnight or 'three weeks the alum crystallizes, and 
covers the sides' and bottom of cask. The hoops 
are now taken off, and the staves of tho cask removed. 
A masa of alum crystals, having the Rhape of the cask, 
rctnnins. 'rhis imws is pierced, the mother liquor al- 
lowed to r»in out, and preservoil for » sulwetpjoat pro 
cess. Tim nliirn, being now. l>rok'©u in pieces, is lit 
for sole. 

The manufacture of alum fram oituminous slmle, 
and fllat<» clay, l>eara a cousidei^blo resemblance to the 
tnanufacture from alum slate. ; but differs in several 
particulars. Thero are two works of titis kind in the 
ueigbbmirhood of Glasgow, managed with great skill, 
ahd excellent in every respect. \V e shall give a sketch 
of the processes followed in these works*. The bi- 
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tuniinous shale and slate clky employed, are obtained Alum, 
from old coal-pitsj- which are very exteij},ivo in tho 
neighbourhood of Glasgow. 'J'ho air in these coal- 
pits is moists aiid its average tempomtnre about 63*^. 

Tlie shale» having beep exposed lor many ywirs, has 
gradiiaffy opened in the diibction of its slaty fi-actun*, 
so as to resemble iirsoihe respects a half-shut fru, nud 
all the chinks in it are filled with a saline effioroscnic,* 
in threads. This salt is white, M'ith a shade o( gveen ; 
has a aweetisli astringent taste, and consists of a mix- 
ture of sulpl^ute of iron and sulphate of ulumiiia. 

Nothing mobs is requisite than to lixiviate this shalf 
with water, in m‘d«r to c‘btaln these sabs in a suiii- ul 
solution. The lisiviatrd oi;e being left exjjoscd to the 
weather, forms more saltj, which' is gradually washed 
out. of H by the rain-water^ and this water is coII(?ctcu 
and ptpser veil for use. * 

; 1 fhe next step in the process is to boi! down th(‘ li- 
quid to a sufficient state of concentration. At ('amp • 
sle , '^11 theaa boilers are coni|^ed at stone, and tin* 
lif'ftt appUetb by means of steam. Thi<« is a nrcal Ma- 
ying, as .leaden vessels ait^ not only much move ex 
{Mmstve, but^ require more fre<.ptent renewal. Winn 
the liquid ismsed |o a sufficiently high terajjeiatur. 
in tho stone reservoir, pounded sulphate of potash, or 
muriate lof potash, as they can be pmciired, is mixed 
with it> "and tl»ere is an agitator in the vessid, by 
which It is fOTitinually stirred about. 'J'bis aduition 
convert*) the pilpiiatc of alumina into tluin. 'Ibo li- 
quid is now let into another trough, and allowed lu 
remain till it crystidlizeR. Tliere- are two salts con- 
tHuuMl in solution in this liquid, namely, sulpliate oi 
iron and alum ; and it is an object of great cqnsequcmu- 
to stqiarate tbom coniplettdy from t?ach otljcr. Tin* 
principal secret ctuisists in drawdug oil* the uitultcr li- 
quor nt the proper time ; for the alum is mucii Icns 
holuble in water than the sulphaU* of iron, and there- 
fore crjsiallizes fir«t. d'he tiri*t crystals oi' uhun form- 
ed, are very iinjmre. I’hey have a yellow colour, 
and seem to be portly impn gnated with Milpbaio oi’ 
iron. 'rin*y are dissolved in hot water, and ii»e solu- 
tion poured into tfonglto, and allowed to ci\.^li\Ili/e 
a second time. 'I'heae aecoitd crystals, though luucJi 
purer, arc not quite free from sulphate of n on i but 
t(ie sopoiation is accompHsbod by wobhiitg them n - 
pratevHy with cold u'ttter ; for siilpluite of iron ih much 
mere soluble in that liquid thou alum. These s^iceuti 
crystals are now dis«oIve«] ifr as small a quautit t oi 
hot ivHtcr as pe>s.sible, and the concentiateii Jiqui<! 
jfoured while hot into large i'askR, the surihee of tvhick 
;is coverod with two cross beams. As the liquor tool-, 
a vast number of alum crystals form on the sides and 
surface. Tho casks are allowed Ui remuiii, till tlie li- 
quid within is puppased to lie iieurly ol‘ the temjx'ra- 
Ittrc pi the (itmospiiet^ 'I’his, in uuitn-, rwjuircs 
eleven days ; in sunimar, fourteen or )utm*. We hare 
81*011 the liquid in a cask that had stood eloveu day^ in 
MinmiUT) still more than blood-liou The hoops are 
thou removed, precisely as in the nianufocture of a- 
lum from alum slate* 

'I'here .akVays remains in the boilerN a yeUftwfeb 
Bubstance, consisting cbiefly of peroxide *uf iron, 

'rhia ifi exposed v.to a atawig heat in a reverberatory 
furnace, and it becotne's red. in this state it is wash- 
ed, and yields morn alum. The real I'csidue ia ground 
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Aliiin. to a lino powJor ftiu! dried. It then anftvvrrs all the 
j)ui|>os<'s of Venetian i*<»d, as a pig-nxint. lly altcrin»r 
iIm‘ temperature tu wliicli this matter is exposed, a 
yellow oehre is obtained instead of a red. 

In France, udierc alum ores* are by no means abun- 
dant, alum is manufactured from clay. Thia method 
of rnalcing the salt, was first put in practice hy C*hap- 
tal, when professm- of chemistry at Montpellier. His 
methods have been sinco gnulnally improved, arnl 
Inought to a state of considerable perfection. 'I’he 
llrst process trii^rl was this : ilie I'Jay was reduced to 
n fine powdiu- in a mill, and then mixed with sulphu- 
ric acid. A tier ronminiiig some days, it was expo- 
sed for t went y-fonr liours to a toinperature of about 
It was th(‘n lixiviated, and the liquid mixed 
with urine or potash. This method being found iii- 
convenient, was ahaudoued for the following : the 
clay being well ground, was mixed with half its 
ueiglit of the Kaline residue, fi*oni a mixture of sul- 
pimr and nitre. Tins {esidue is little else thati.bul- 
plmte of potash. The mixttire was formed iot/o balls 
about five inches in diameter, wliicti were calcined in 
a potter’s fiirnace. They were ilu n placed on the 
iloor of a chamber, in wliieh MulpJ;iuric acid a^as made, 
'i'he acid vapour caused iliem to atVell, and to open 
on all sides. In about a month,, they -were $ufiicient- 
ly jienetratod with tlie acid. They were tlien ex- 
posed (.0 the^ir, under shades, that the ’^saturation 
miirbt become more romplete. Finally, they were 
li’.'iviated, and tlie liquid being evaporated, jdelded 
])nre alum. 

This process has boon considerably improved by Be- 
raid, the prcse.nt propriet<ir of the Montpellier alum 
work, instead of exposing the calcined balls to tho 
fumes of salphuric acid, he nprinkleu them with a 
ipiantity of sulphuric acicl of tlie spcCfific gravity I.3fi7, 
equal to the wesight of the clay employed. Jiiit it is 
ol>\'ions, that the proportion must vary with tho nului’e 
t»f the clay. The solution takes place with the gieat- 
est facility, and crystJds of alum are obtained by eva- 
porating the liquit'i. 

Anoihei process was put in practice by Chaptal in 
rhe iieiglibourliood of Pai'is, and i^- still foll«we<l, or 
w'dH at least followed some )'(ku's ago, by M, Bouvier. 
A mixture is made of IO(t parts of chi)', 50 parts <»f 
nitre, and .^lO parlw of Milphniic acid of the sjwcific 
oravily l.i?(>7,' and thU mixture is put Into a retort, 
*ind distilled. Aquafortis conies over, and the residue 
ill tiiR retort beir,g lixiviated 'w ith water, yields abun- 
dance of excelleiil alum. 

We may mention another process de<)crihed by Ca-^; 
randan, and certainly ora* ilcable, and even easy, 
thougli we do iHit believe iliat it, would be attended 
with profit. He fornix 100 piuts of clay into a paste 
with Avaler, holdiuL; .> parts of comnion salt in solutiou. 
Tills paste is fornuHi into cakes, and cah’ined in a re- 
viirberatoiy fumm'e. The cidcirnni niass is reduced 
to poAA'der, and well mixed with llic fourth part of its 
weight of concent, rated snlpliuric aciil. U |mi the 
miniatic, ac’d vapoiirtj ere disbiipated, much water 
i*; addl’d us there had heen enqiloyed of acid, and iIm- 
»m5u.s is laieaded with care. A strong heat produ- 
ced ; tin* conqiositioii swells ; more water is added ; 
aiiu Mt hist, a holiition of p' ash, in nlileh the alkali 
amounis to oue-lourtli of the acid employed. 'I be U 
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quor is now drawn off, and, on cooling, it yields & 
cojnous d(’j)Osite of alum crystals. Amhovna 

In the j>rcccding sketch of the manufacture of alum, ' 

no notice has been lalwen of alum earth as an alum ^ ' 
ore, because the tvriter of this article has never had 
an ojiport unity of seeing any manuliictory of the salt 
from this material. \\"e conceiA'e tho process lo be 
nearly the same ns iliut followed when bituminous 
shale or slate clay is the alum ore. Alum earth seems 
te be a vegetable substance, or ratlfer to be derived 
from the vegetable kingdom! It is connected with 
coal, and may, without impropriety, be considered as 
a variety of brown coal. Tliere is a manufacture of 
alum from this substance at iVienwalde, in Germany. 

Klaproth subjected this variety of alum eartli to ana- 
lysis, and li'om 1000 parts of it obtained the following 
constituents : 


Sulphur.... 28.5, 

Charcoal 196,5 

Alumina 160.0 

Silica 400.0 

Black oxide of iron 64.0 

Sulphate of iron 1 8.0 

Gypsum 15.0 

Magnesia 5.0 

Sidpliate of potash 15.0 

Al iii'iate ol‘ putasl i 5*0 

Water 107.5 


10U.5 

The excess of one nnd a half />cr ccrif, obviously jiro- 
cecded from the Avater iidlu’riug to the salts, (.r.) 

AMBOYNA. The reader Avill find eoinc’ inte- 
resting particulars iv'^nrding the history of this cide- 
bruted island in the body of the work. Its great im- 
purtuni'e, as the l eutre of the Clovc-trafJc, renders it 
necessmy tliat we should here enter into somi* further 
details. It is divided into two unequal pajts, hy two 
deep bays, Avhich ure separated paly by a narrow 
ibihmus of one mile across. Th<; hay on thci west 
bid^ extends to about two-thirds of tfie length of tlie 
islumi, and fin-ms n criiriniodiouN and safe harhouK 
That on the east side is much smaller, and, aaa liar- 
hour, very insecure, both rni account ol its baH an- 
choree and of ife roi ky .‘•horci. The largest divi- 
sion U called Hitoo, and tin smallest division I.eyli- 
moor. Although the luiger hay is more commoiUous 
for a Hettleirient, it is in the Le)nimoor division that 
the Europeans have chosen to fix their fesidnnee ; and 
they have here erected their principal fortification of 
Victoria, Avhich is an irregular hexegon, Avith a ditch 
and covered-way on the land side, and a horii-Avork 
toAvai'ds the sea. Being commanded, however, by 
lAVo i-aiigee of Imlglits, at the distance of Ironi 7(K» 
to |20U yard^, it could make no serious resistance h- 
gaiiist -an invading force. “ ’Hie town of Amhoynn 
is extremely clean, and Imth neatly JUid regularlv 
hudt. The Streets nni at right angles, and the houses, 
on wconiit of the fi'equeiicy of eaithquakes, are kcI- 
liom aliove one storey high. From the covered-wuy 
ol the fort to the town, there is an esplanade pf 
ncariif 2,j(» yards, termitmtcMl Ic, a range of liandsome 
di^elliug-hoiweb, with a double row of nutmeg-trees 
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.^mboyna. in front of tliom. In UiesO houses, the ])rinci|}al in- 
habitants reside. Thcic arc tvN''o wcll-huili chuiTbcs 
in the towns ostablLsbed by the Dutch (iovcmiin‘nt, 
one for the European, the other for the Malay t'hris- 
tiims. ^ All tho other public buildings are in the fort, 
oKccpt the Ktndthouse, wbidi fronts the esplanade, and 
is a neat building of two storicH.” A^iuthc Antmal 
Reffi star for 18tl5.) 

Atnboyna has long been the teat of the supreme 
governincnt of tJie Spide Islands ; ettd under its Jn- 
riiidiction are comprehended ten other itlamis ; nauie* 
ly, Ocmin, which is eijiial in sixe to all the rest, Ce- 
ram Laut, llooro, Amblaw, Manipa, Kelong, Honoa, 
Harackau, Saparoua, and Koossa Laut. The culti- 
vation of the nutineg has been, for adme years past, 
prohibited in Amboyna ; tho industry of ito inhabi- 
tants being chiefly directed to the i*earing of iho eiove- 
tree. It is only in Amboyna, and the three islands of 
llitrat'kau, Saparoua, and NuossaLaut) that cloves are 
now' cultivated. 

*• The clove-treo grow'sto the height of about forty 
or fifty feet, its branches sju'ead, and its leaveK are 
long and pointed. In a favourable soil, it begins to 
bear at fiftof’ii yc{i]*H’ growth, is in perfection at twen- 
ty, ami continues to boar, without any apparent decay, 
till the age of forty or fifty* Sotne trees yield thirty 
[K)unds of cloves ; hut the average quantity produ- 
cihI does not azpounl to un»re titan six pounds a tree, 
'riiey gi‘ow to the greatest perfection in dec'p vidlies, 
well she]t«!t*ed by hills and w'oods, and itt a soil of a 
ritdi black 'tuould, (|uit<‘ dry; though they retjulre 
lro<jueut rains for the greatest ftart of tlm year, aud 
ver)^ hot weather at the gaihoving season ; which coni- 
inences gontually about the latter tnd of ( )cU»Ut*r, or 
tlw> beginning of Noveijuber, and. continues until Fe- 
bruary. In April and May, there is an after-crop, but 
of a very inferior quality. " f Br^jistvr 

for 18(K\) 

"I'lie Dutch East India Company appear to have 
l)C(Mi actuated by the same sordid, wanw, and op- 
piessivo views, which have, iti a greater or less degi ce, 
characterwed all the F.uio]K'un got oriinionts efitablish- 
ed in the east,, 'Cloves, the gi'eut urtiolc of produce 
throughout the Ysloml, are Vigorously engrofised for 
ib»? hmiefit of the Cotnpany. Ami for the convu- 
riii'ijce of this monopoly, thcpronnce^«ndit'«»lepemlon- 
' ies, is <livitlcd into scverol districts, over which resi- 
dents or govnrnore are appointed, for the purpose of 
j)reventji)g all contraband trade, mid to take ciire also, 
ihai tim whole produce of tin* country is strictly deli- 
vered \ip at a fixed price. Tho' Govea-nor has umier 
liis iimnodiate nmnagement seven gTOat aiul Iwwty- 
iour firnrdl distriets ; and the subordinate residents 
)mQ coinrriilted to them from six to ten districts, w ith 
ll»n exception of the resident of ISoparoua, who has 
uniler his Kuperinteudeuce twretuy-four districts. 

* 'Oiose diatrict^i are likewise eallod regencies ; and the 
oiHcers Avho govern them are distinguished h^ the 
names of Ilogouts, Bajahs, Patties, and Oraiiknios. 
Several of these regencies arO hereditary, and are en- 
joyed by tin* lineal <l<?sci*ndants of the Portuguese fii- 
milioR who first seitled in ihc island. , All the citlieis 
>u’ 0 , appointed by the Governor, ulthough In this re- 
spect he is obliged to regulate his choice by the an- 
cient customB ami prejudices of the people, tvhose re- 


verence for the ties of consanguinity carries them so 
far, as to induce them to keep a regular pedigree 
their families, w}>icli is registered in llie seci*<*tary’i^ *d'- 
fice, and on which the candidate for a vucant rcgeiicr 
rests his primary claim. The regents aru the Aas^dt- 
of the Company^ who hot only claim the sovereigni) 
of the island, but the'actual property of tie soil ; ihr 
whole of the lands being in their immediate possesf.ion, 
except a fety pieces of ground belonging to burghers 
and private persons, who, under the prohibition of < ul- 
tivatuig the clove-tree, are permitted to alienaie thcri>, 

A similar eJaim Ims been ikdvnnced by the Ihigli-^lj 
Bast India CompBgiy to a}! the lands of Bengal. P<iu 
the justice qf these claimy is exceedingly doubtful- 
for it is cei^ain that, lielore the English or t)utch vi- 
sited India, the soil was possessed ; and the question 
is, how the now claimants came to hat'e a better 
title than the original proprietors? In Atnhoynu, 
how^ever, tnmigh the Dutch Company claim a para- 
mount right in the soil, they still so far aclfiiowlcil^re 
the I'ighte of individuals to certain dEtricts, tlnd 
they do n‘i attempt to dcftrivc them of their ♦ 
property without compensation ; especially if their 
lands produce dord-ttecs, w'hich, being considered 
the peculiai inheritance of the planters, we held to b- 
i&violaltle* 

It is only in the districts mailed out by tlni state, 
tbnt the cultivation of cloves is permitted ; ami the 
grounds which arc^ appropriated for this )mr{iose an- 
portioned out to the iiihahitauts. These grounds nn 
called 7>«^y-/a?<d.v / n. regular register of the pvoduci* 
of them i« kept ; tin* clovo-treos arc numbered onci- 
a-yeai*; aud their qualities particularly noted. The 
entire produce of ilieHe trees tin* peopli‘ are bomH'. 
under pain of death, to deliver annually into tin* Coup 
pany s stores. Where elove-trot^ flourisli spontane- 
ously without tlio limits of the lauds ajipointed foi 
their cultivation, an account of them is iminciliaU'ly 
taken and inserted in tlu- register ; aud wlicie yoon^' 
trees shoot up, they are inom'diately lransp1aut«‘d into 
Dattf-l<mdsy unless the number of trees in ihe.m is a) 
ready bufficieui. 

To enforce ibc law for cutting down nil ilie clir\t - 
trees, which, fwni the spontaneous liounty of mituie 
may shoot up in dHlenmt parts of the island, nn ari’ 
iiual circuit is mjulc by the governor, uccompanied l>y 
a deliichinent of troops^ and such of Hie gentlemen m 
the settlement ns he may appoint to acromjmny him. 

As this ’expedition is peiformed. by water, it is rscovi- 
ed by a number of tbc regents of the districts in their 
which they are obliged to equip at their owi. 
exjmnse. The govenior gmieralJy sets out in tlie mid 
die of Ociohev, attended by all the resiilcuts of those 
districts under the iranwdiate managemeiu of the mi 
premo governmeiil. As he proc4*ctls In.* ( alls on tin* ai- 
tendance of all the principal pfwple of tlie districi 
through which he paBsew. He makes tlm lour in tliis 
manner of his whole dominions, t oiuimiing to inenitist* 
hiB train of attendants, until hnving made the com- 
plete circuit of the island, he n’lunis to his capital, 

IIiB annual cavalcade is much (‘oui plained of, on ac- 
cxmnt of the numerous exactions to whiiE it gives 
rise. 

In gathering the cloves, each labourer brings tb^ 
quantity which he gnthere to a wcigU-hoiLse, w liere the 
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Aininjyiiii. of thn person, togoilipr wiili the quanflfy doK- 
is repularly noted. Bmt unless the doves are 
tliut oughly dried, the full weight is not always admit- 
led. I'hero must he an allowance for wastage, which 
is entirely at the discretion of tlie receiving officer, 
and under this pretence the unprotected Imiabitants 
are exposed to numerous frauds. The price at which 
doves are received by the State is la. 8d. per pound. 
But this price is merciy nominal, in f'oiwe^iience of 
large deductions being subsequently, made on various 
accounts. Of tliose the principal ia an allowance of 
:?0 per ctnh on tiie weight of the cloves, for the bene- 
ht of the governor, anil the other servants of the Com-^ 
))any ; hpnidcs which, tliere are Other deductions fot 
(iio regent and cljiof inngisfratos of the dialridt, and 
the labourer s wages arc idao paid out of the price »I* 
loM-ed by ihe The .annual produce of dolmas is 

(vsfiijiated nt (500,0001b., from which a deduction of 
one-tiftli, or twenty per cc«/. amounts to 12O,O0O1b. ; 
find ihe irihtitc thus levied is portiom'd out antongthe 
ii'sidents and members of the exeVn^ve government, 
* necording to their respective rai hs Tlio produce of 
chives U apt to vary, however, according jxs the season 
is favourable or othenvi^^o. ^ 

j’or six years, ending J70J/ the average quantity 
of doves imjunied into Holland nmonmed to 
lbs., and vvere sold for a sum equal to 
lj.l5o,120; l»(‘sideH whidi, coiiKuIerable quantities' 
an' annually sent to various parts of India, Persia, 
\rjdiia, and Chinu; the exact amount of which it is 
irnpossil»le i<i ascertain. When the island was taken 
p«is.s(;ssi(>n (tf ]>v the Hriti^h in 1790, there were in 
store /) ir>,ft-10 lihs. of doves. The quanlity im- 
ported by tlfc Knglish Kast India (Vjmpany after 
the (orupiest of iho islaiul by Hritnin, nas, in the 
vear^ lyd?#, 180i, 1805, res]»ectlvdy, 49,4 U; 
{'■37,80(5; 179, .507 libs., which were sold forL.B,789 ; 
L. 1 0,994 ; h. 27,91 ^ , 

The dciqiotisni under whirli this fine island is 
o[»piessed, is stdfidenily implied in the monopoly of 
its produce for the state, and in the sfevew and saii- 
gidr.ary laws whidi are found necessary to pi'evfcnt 
romrahand trade. If the. goverruuenl were to deal 
fairly witli its siir>jeets, the temptation to n-sort to 
other countrii's with this firodiire would he inu<*h 
diminished ; and. in pr<»portion to the s»3verify of 
thi* Jaws established against kih‘}> an intercoui^e, we 
may, iherefore,, fairly estimate Oic extent of the fratid 
pntclisj'd upon tlie inliabitMit.s by thevr^ mereantile 
flespots. ^Monopoly, beMT<:> * ■. being in itself an odi- 
ous abuse, ifi an luqxin source from whicb olbev 
abuses naturally P])rine ■ and In Amboynn, aerord- 
ingly, we find thiil, a*- the ]jroduce of the inhabitants 
is engrotx'd by tlx. State at an undervalue, they are 
upon the sninc pi lnrlple forced to purchase nt ]»rirefi 
proportionally exorbitant, whatever neceshaiies ibev 
may rerjuiip. A hicrntive tradi* of this naiure in 
carried on by tin* resiflcutp of the respective provin- 
ces, ns well as by ib.e mlliia"/ ofiicers at the out- 
posts with the p<':isRuti y uufler their authority. I’hey 
uroi'ure from the fiupply of storoR wdiicb the* Dutch 
cotupany used to aend annually to Ijatavia, such 
articles aathe native’s reiiaire, pnrticuiarly IJu'? doth, 
which ihe\ lijlitfe ibem to purchase at a price far 


above its value ; and, in order to ficirnish them with Amboyna. 
the means of satisfying their wants, tbo rosidenta 
lend them money at usurious interest ; so that these 
peojtk* are nnluced to the* miserable alteiimtive, either 
of submitting to the grossest oppiwiOn and fraud, or 
of remaining destitute, of thdsu .things wliidi nature 
and custom unite to render necessary* The accu- 
mulated debt in tvhidi the peasontiy are thus in- 
volved, is a ncverdiiiliTig iu^’ument of bondage and 
oppression *, as it places theifp entirely at the dis- 
cretion of tlteir tnsk-niastors, to whose bounty they 
an* indebted for their miserable subsiatenco. An or- 
der in conucil was pubKshod Jhy the . Dutch govem- 
ineut, sortie time liefore the island was^ a)nqutncd by 
the British, prohibiting riji; residents from stopping • 
from the iioasantiT, tbf debts due to tbemSclvcs, 
more than two-tJjirds of the amount of their spic<* 
money; But, while tlie residents retain the extonsivi* 
pbwom witli ndfich they are necessarily vesteil, in or* 
dep to «{nforce the aysteni. of mnuopely* lh« peasantry 
inust be at their mercy i and in that case, the govern- 
ment being ryiunuicai in its principle, pretexts will 
never he wanting for evading the ibree of pariioulnv 
laws. - .. 

'The maxims on which this country is governed are 
well explained in a Code of \iTitten regulations dr&wn 
up by order of the Dutch (.'ompany some yearn before 
tim island camu into the possession of tlie British. 

This Code, in jdnee of containing mild and liberal re- 
gulation.*! fiu' the generol impvovenionl of the eommu- 
nity, is filled with ail the impolitic restricuons of ava- 
rice and dospotism ; iho general tejulency of which 
by bending down and o])pi'esBliig the lower orders of 
tho community, to Rtfike at the root, of national pro- 
sperity, and. finally, to impoverish aiul degrade the 
country'. Itoiu a view of thote i egulalhma, it apjienrs 
to have been the setile.i1 policy of tliC* govenimeni ot 
An)bo)Tia for 150 years back, to (Jis<*ouragc ciiltiva- 
tioH,-— to clicck all attempts lo establish manufactures. 

— and, in nhort,^to suppress i^voryimpiroveiueiit which 
might enable the inhabitants to supply their own 
wants, and might thus render them' independent of 
the monopolies esialdthhed hy their rulers. In this 
tht^y have been but too succfissfu) ; and hoi 4 ce the 
people ai'O fettered <lonrn in a statu of the most 
wretched pnv« rt.y and dcj)eiujeiiiv,-Ulehlitute of the 
oomuior) ne;c<*ssarics of lil", iu cousoquenco of thcii 
progres.s!\'o ’ advance in puce; while, in tiu* mean- 
time, the xvagt*8 of labour have been f^orcibly depress- 
ed, or inthcr inde<'d have been kept dmek from the 
labourer hy fraud ; ho being bound to the Slat^i 
for a variety of srvt*re duties and aerrices, for which 
he receives iu» remuneration. In conaequom'i* of 
these oppreHsions, the inliobitante are por and indo- 
lent. Agrieultiire bus made u« jirogiess. Kot more 
than one -tenth of rhe inhuid is under cultivalion, and it 
iS'therefore rlcpendent on Java for sujiplies of cattle • 
artd grain. The same causes which have discounig(*d 
the euhiv.'iiion of laml mid the n ariug of cattle, have 
prevtmted the .irnprovemeni of rnanufactui’ea,' or of 
the mechanic arts ; of which the inhabitants are ao 
ignoraiit, tliat tliey Uo not even jnanufacture tlw 
coarse elolh of w hich they make their owTi wearing 
apiiarel hut are furnished with it trom .lava or Ben- 
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^mboyna and roceivo it in retail from the residents and men 
Aniorica prices as they choose to fix on* it. 

mon^ All the iiatur^ productions of this island are in 
like manner neglected by the policy of its rulers. It 
formerly produced indigo of the finest .quality and 
colour. But the groivto of this valuable commodity 
Avas discourogcMl tlie Dutch, chiefly with a view of 
protecting the indigo tmde carried oh between the 
mother country and her colonies in the West Indies ; 
and from a jealousy aho^ that the natives, by acquir- 
ing wealth, might be envied to assert their indepen- 
dence. jSugar grows to great peyfection; but its 
cultivxitiou is discouraged. is produced in 

groat plenty in difi'erent parts of the iidand ; and, 
were the culture of it snificiently attended to, it 
would be equal in quality to the first Mocha coffee. 
Wiicat might he cultivated to great advantage on 
the beautiful heights contigiiOUB to the town or Am- 
boyna, the soil and cljmnte being well adapted for 
it. Of maize there is already u great abundance; 
anil the dry and mountain rice is known here ; but , 
they have liecn but little attended to. The bread-fruit 
;rcB groivs spontaneously all over the island i but is 
only made use of by the lowest, orders of the people, 
'i'hc cocoa tree also grows here ; but the cultiva- 


tion of it is almost entirely neglected. If the cul- Amboy no 
turo of vegetables were sufficiently attended to, Amlrirjt 
this island would produce a great v,iiiefy of the 
finest quality. All sorts of roots are productsd 
in abundance, particularly yams and sweet pota- 
toes; and the increased circulation of specie, since 
tho island lias been in possession of the English, lias 
induced tho farm^ to bring ample and regular sup- 
plies to the market. There is also great variety uf 
fruits, of the finest quality and flavour. The general 
appearance of tbb island is ext||;emely beautiful and 
picturesque. Mountains every where covered with 
lofty woods in perpetual foliage, and valleys clothed 
in verduie, interspci*Bed with hamlets, and enriched 
by cultivation, exhibit the most delightful variety 
that nature in those tropical regions is capable of pro- 
ducing. 

Amboyna was captured by the British 1796, and 
restored to the Dutch by die i>eace of Amiens. It 
was again taken possession of ir^ 1801, and restored to 
its former owners by the treaty of Pans concluded in 
1814. See /ifiiafy'c Ammi 7^c</4A^cr /or 180ti. 
p. 200; ami Mr Milbum's valuable work, entitled 
Oriental Qmmercc, Yol. 11. p. 301. {o.) 


AMERICA. 


1 N tlie EhCyclopspdia, there will lie found, ^ in its pro- 
per ]i]ace, a full account of the first iliscovery of this 
vast Continent, aiul of the history, ms*U)ners and inirtir 
tutions of its native tribes.^ There, aUo> will be found, 
some general views of its physical geogmpliy, and of its 
natural history. In the present article, ivc propose to 
exhibit u rapid sketch of the progress which has been 
made towards its full «liscovery : confining ourselves, 
however, chiefly, to those more recent exploratory en- 
terprises, by which its geography has been in any noa- 
tenal degree corrected or illustrated. 


'\pri>k..ot !• The sensation oxciteil tliroughout Europe by tho 
I'.iovery original discovery of America, gave rise among tho 
sue Ame-inm-itinic states to such a spirit of adventure, that in 
'*^*^ ‘’***** tho course of tlie.twosucc^ding centuries, the eastern, 
and a considerable part of the western coast whs sur- 
veyed with tolerable atv.uracy. But the spirit of im- 
torprist*, satisfied with such vast conti'ibutions to the 
Ntock of geographical knowledge, Appears to have luu- 
giiished fur a time; and die expeditious of difl'erent 
navigators, who h:id successfully explored the north-west 
coast of Amerka, were either but imperfectly remem- 
bered, or were discredited as fabulous ; while, in the 
al)sence of any solid discovery, the attention of man- 
kind was occupied with the theory of a great southern 
Continent, or with the impracticable scheme of a pas- 
sage to India through some of die inlets q|i the Ame- 
rican coast. 

In pursuance of this last project, different expedi- 
tions wcrii undertaken during the early pftrt of the 
last century; and though diey all failed as to their 
original object, they were nevertheless extremely 
aseful, as they led to an accurate survey of the shores 


of the different bays and inlets, through which tln-n 
was any possibility of finding this much desired pas- 
sage. It M'as owing to views of this sort, that the shorct- 
of Hudsons bay were so completoh' explored ; and ii 
was to the same notion of finding out a north-west pas- 
sage to India, tliat we are indebU'd for tlie knowledge 
wliicb we possess of Baffin’s bay. It was partly also with 
a view to this olrjeet, that Mr ilcarne has disputebed. 
ill the year 177fi, under the orders of ibe Iludsoirs 
Bay (Company, into the interior of the country, for 
tho puqiose of penetrating land to the Noriheiti 
Ocean, Mr Ilearue set out in December from Eon 
Prince 6f M ales, situate in north latitude ob ' iO' ; and. 
after passing in a nordi-n^st courae through tlie varion 
tribes, who, wiriiout any fixed habitations, Kpend ihen 
miserable lives roving over the dreary tiosens and i><? 
xen lakes of this immense tract, fij-st added to thr 
known geography of the (ilohe by iliis {iilveniurouf* 
traveller, reacbed Coppermine river on the 13tli oi’ 
July. Thw river he pursued to its mouth, wliicfi lu- 
places in the 72^' (»f latitude, and about 25^ west lon- 
gitude, from the Port from which he took hi.«i dcjim- 
ture. It was then the IBtlr of July ; and ho states, 
that he viewed the sea at tlje river's mourli, which ivas 
full of iilancis and shoals, and that, though the sen- 
son was so fiw advanced, the icc was not yet broken 
Up, but only thawed about tliree quarters of a mile 
from tlie coast, and a little nay round the islands 
and shoals. The result of this journey detenniued 
tho northern limits of the American Continent, 
and Set for ever at rest the notion of any poftsage 
through the barrier of ctenial ice which sun'ounds its 
shores. 

U was for the purposeTof exploring tlie north-west. 
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AnuMira. cofLst of Amencf^ in sonrch of a passage wliicii might 
coinmuiiicate with Hudson’s or Baffin’s hay, that('^>- 
tain Cook was dispatciied on his third and last voy- 
age, in the year 1776. Having touched at the Cape 
of Good Hope, and at the various ialands situate in 
the great iSoiithern Ocean, this celebrated navigator 
did not an'ive on the coast of America till the year 
1778. He anchored iu NoolUa Sound on the ^th 
Man'll ; but he was so thwarted hy unfavourable 
winds, that, mth the exception of a few pwijecdng 
headlands and capes, he could obtain no accurate 
view of the coast, until he reached tlie latitude of .05'^ 
20". About the latitudo of ho dlscovereti an in- 
let, called by him Cross Sound ; which is tin* last in- 
let. towards tlie nortli, on that groat extent of broken 
coast commeiu lng on the north-west shores of the 
American (Continent, with the strait, said to have been 
discovered hy a Greek pilot named De Fuca, and of 
which the reality was Joug called in question by sub- 
sequent navigators. 

From the 68th parallel, Cook made an ac/curate «ur- 
v('y of the coast, having explore^l Prince William's 
Sound, and the inlet now distiiiguished by his own 
natne, until he was satisfied that tliey could lend to no 
lilterior navigation. He thence coasted along the pe- 
ninsula of Alaska, and passing tltrough thataidiipelago 
which is kimwn hy the mime of the Aleutian islands, 
and winch has the appearance of being a prohnigation 
)!’ the two o])po»ite Continents, he entered Beeiing’s 
iiason ; and advancing to the straits which divide Asia 
ainl America, he ascertained with great accuracy the 
l ehitive limits of these two great divisions of the Globe. 
Coasiing along the American shore, and incessantly 
struggling with hIiouIs and dqatirig iiioiintaina of ice, he 
advaru(*(i into the Arctic ocean, as far as the rparaliel 
of 70 ' 44/, which he reached on the 18U^i of August. 
1-ferc his further progres,s was aiTested by a plain of 
>o]id ie.e, which extended from shore to sliui'e; and 
jicre, therefore, is the utmost limit of the navigable 
t»cx‘fm, betwixt the Continents of America and Asia, 
It may ho remarked, that between l^urope and Ame- 
rica, the oi;eaii contimies navigable- to within n few 
jiiinutes of the 81st parallel, which was the latitude 
leached by Captain Phipps, in tlie year 1773, wdien 
ho attempted to. penetrate in. direction towards the 
•a^t. . 

It appears, from the rcsearclma made by Hum' 
hivldt in W’W Mpxico, that the nortli-west coast 
.>r America wa*:, at. an early peuiod, visited hy the 
.Sp.inish TJU'. igjitms, os Air as ihi 67ih degree of north 
iaiiliKh'. But the ichult of J-.ese expeditions was stu- 
<Iiously concealed by tin* ‘'^p.'misli government ; from 
an Jipprehcusion, that tlo* othi*r nations of Europe 
would be tempted to lorra e>,mlilwliinuuls on tliul 
ctiast, and tlius to encroacli on the exclusive tide 
4‘1aimed by Spain to its posseRsion. But when it wus 
found, that, notwithstanding the utnio'4 caution of 
that power, the maritime states of Europe were 
pr6r.ceding to exaiinne those hitherto iiiikiioivn 
''boros, varitms expeditions were Attod out after the 
yoar 1774, hy the government of 8pain for the 
.Pine puqmse. In the course of tlie.'-e expedi- 
tions,* the SpaniBh navigators extended their survey 
from San ( arlos do Monu-rrey, on tlie I'oast of Cali- 
hmiia, as far Cook's inlet { hut their lesijjirchett, 
diongli they determined with gteaf accuracy various 


insulated points, were very for fi om affording an exact Amcuci 
geographical delineation of the American coast. . 

Beyond the 58th parallel, the discoveries of Cap- 
tain Cook are blended with those of the Russians, 
who, from their vicinity to America, have been en- 
abled in some <1egree to anticipate the visits of the 
other Kui-ojicaii states to the north-western part of 
that coTiiinent. To him, however, still belongs tlwi 
glory of having Arst uscertaiued the tnio bearings of 
ibis portion of America; of having detennined the 
limits of tho two Continents ;,aud of having at length 
furnished a key to the interesting problem as to thi' 
original population of the New Work!, formerly 
the soui'ce of so many vain, though ingenious conjec- 
tures. 

Wliile Captain Cook wafe engaged in these research- 
es on the north-west coast of America, his sailors a- 
vailed themsOlves of the opportunity of entering int<» 
an intercourse witli the natives ; fi'om whom they jn o- 
oured'j^ for European oi'ticles of small value, a sup- 
ply of skins of sea otters and other animak. 'ilu'se 
being carried to China, were sold at an exorbitant 
profit; and Captuin King, who succeeded Captaiu 
Cook in tho roriunand of the expedition, was so 
stnick with the fhvourahle opening which ap- 
peared to pre.sent itself for establishing a lucrative 
coniniercp. that his account of the voyage contained 
tho exposition of a plan for a regular trade between 
the north-west coast of America and China. Tlie 
merchants of Europe, America, and China, tempted 
by the prospect of enormous profits, were eager to 
enter hito the projinsed trade ; and tho hitherto ut>- 
known and uninviting shores of north-west Ame- 
rica were now friiquented by trading vcRsels from 
difterent quarters of the Globe. In ilie course ot 
those cominerrial adventures, various important inlets 
were discovered in tlie AiiiericHn coasts, which had 
unaccxmntably escaped the researches of the difterent 
navigators by whom they had been visited. In con- 
sequence of these discoveries, the expectation of 
finding a north-west pnwsac'e to India hegau to revive ; 
and the cxpediiums of tin* Greek pilot De Fuca, and 
of the ypauiali Acimiial De I uente, botli of which 
had long been treatei* as fabulous, were again brought 
into some dfgroe of repute. With tho original ac- 
counts of De Fucii's and i'ueiite’N voyage.s, ilio most 
romantic tales hauA)een circulated rebpecting the ex- 
lent oi coast which tliey hsd discovered, and the a- 
hundanc4{ of gold, [leoiis, aiul precious stones to be 
found ill those unknown countries. 'iVse ernheilisli- 
ments were tulded, for the jiurjio.se, apparently, uf n- 
mijsing the credulity of the age, and of thus attracting 
a degree of couhidorauoii which the mere fact of the 
discovery of an tail, no wn coast would have haidly se- 
cured. But as the tredition, iu both caaes, wua ac- 
<*oinpaniod with such obvious fictions, tho reality of 
the voyages was di.slielieved ; and, indeed, the whole 
passed for a mere invention. The reader will find 
some curious details upon this subject, iu tlie Intro- 
duction prefixi'd by Fleuricu to the account of Mar- 
chand'^i ronm/ the. WorUL 

Juau do Fuca, a Greek pilot of the islaml of Ce ■ 
phalonia, is said to have been dispatched, in 1592, 
by the Viceroy of Mexico, to examine the west coast 
of Ameru a, for an inlet which might lei d to a com- 
mumcaiien with tlio Atlantic ocean. When he ar- 
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Americn. rived Iwitiveen tlie 47th and 48th parallels, the land ex- 
W-y*Wtended to the north-east, and presented a large open- 
ing, into which he enlertMl, and coMtinucjd sailing in it 
for twenty days. lie fre<iuently went on shore, where 
he met with the natives in gwat iniinbera, wlio were 
clothed in tlie skins of aiji»tial.s ; and, fmally, the ac- 
eouni stated that ho reiirhed the Atlutitic ocean, and 
that he returned to Acapulco afti'V an absence of two 
years, warmly soliciting to bo rewarded for bis pre- 
tended diseovery. 

I'bc uc»‘ouut of tbe voyage of A<lmiral de Fuentis 
which was undertaken iti 1640, states, that, being 
on an e^p<•ditiou of discovery on tbe west coast of 
North America, be catin*, after a prosperous v»»yage, 
from the to the TtSd degree of latitude, where, 
having found :iri extnuncly lirukon coast, he sailed 
about ^^i>0 leagues in crooked chaiinhis, and amongst 
MU extensive collection of ‘islands, which he nannul 
tile Archi|ielago of St r.a;^riis. Here, it is said, hist 
ship's InmtH always sailed u mile adiead, to recon- 
noitre the passage, which was full of shoah, rocks, 
and sands. The account, hesides, contains various 
details in regard to an extensive inland navigntioii 
hy means of lakes and rivers ; and it is even asserted, 
that they met a vessel wliich had come in this way 
from Boston on the otiior side of the Ckmlinent ; but 
M, l"leui’ieii contends, that this jiiece of fiction 
must have heeii u sjiurioiis aiiditiou to tlie original 
iianativi', as it is explicitly statiul in tin* conchitintg 
part of i', that no passage was found which commii- 
iiicutes with the Atlantic ocern. If th(*y had met 
with a vt*ssel from Boston, this of coium* was a clear 
proof of lie* existence of a comnmniration with that 
tjceaii. 

Ahhongh the accounts of these two voyages have 
been getuM'filly regunh'd as mere fahles, the features 
• 'f this part of the Aineiican shore, as they were 
gradually discoverefl hy the counnercial navigators 
wlio visited it, from llie year 1 iH7, were fotiml to 
coiiicifle so remarkably with the previous repre- 
'•eiitfitions contained in the narnitives of !)<• Fuca 
and F'nent<% ns to afford a strong presumption that 
they had actually navigutinl those coasts. It was 
lound, wherever the coast was explored, Iroin about 
the 4Sth to nearly ihe 68th pnrallel, that it was 
broken hy umnerous inlets ; and that it was in tlie 
lalitmle of 6.S, as Fuenfe had desevihed it, u complete 
acchipeUigo, full of hays, hnrhoiii*s, intricate channels, 
and islaiuU. In like rnann(*r, one of the trading ves- 
‘m*1n whicli visited this coast in 1787, coninmnded by 
( hipfuin Berkeley» discovered a large inlet, or strait 
between the 4Vth ami 48fh purallelB, wliich Ks tla* 
latitude assigned for De F'uca'H inlet in the narrative 
of his voyage. The same atrait was observed in the 
follovvirig year by Clajilain Duncan, whonnebored nNo 
ill oeveral biirbours on tbe east of Queen CliarhutcH 
i -.lands; and surveying all ibal portion of roust wliicli 
lies between ilie ;>4tii and 61st degre<*«, found one 
continued cluster of iNlaiids, with minierous bays and 
passagtvs. In 1789, lliis coast was visited by ('8])taiii 
Menres, who discovered tbo strait, and, anchoring 
in it, sent forward bis long boat to make observatitms. 
'I he boats be observes, 8aile<l near tbiity leagues 
up the strait ; and at that distance from the sea, it 
was about fiflf*en leagues broad, witli a clear bori- 
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son stretching towarda the oast. I'ho boats crew America, 
were there attacked by tbe barbarous natives, 
had entered into a sebeme for robbing and mur- 
dering them, A desperate conflict ensued, in which 
Captain MenTPs’s crew, liaving repulsed the attack, 
were glad to escape without attempting any farther 
examination of those hdiospitable shores. In the 
course of this voytige, the account r^)ntaiHC(l in the 
exploded narrative of De I’ucn, as to the coast, ami tin* 
inhahitants^ was found to agree, in several minute cir- 
cuDisiuiice.s, ivith the observaiionw of Captain Meares. 

In particular, a great licadlaiid or island descrihod by 
Dft Fuca, was rect>gniNeil ; as well ns a high jnimyrle 
rock, placed, us hr; stall'd il, in the entrance of tlie in- 
let. The inhabitants W’erc also found clothed in 
furs and bears’ skins ; and a remarkable custom r(‘Iatcd 
by De Fuca, of binding the cliihlrcnH beurls between 
two boanls wlicn yiniiig, so as to give to them tin* 
form of a sugar loaf, was still observerl by (’aptain 
Meares, to pr(‘Viiil generally nmorig tliese savages. 

'I’he latitude assignt*d to the inlet by De I'ucii and 
Captain Meares, wnis not exactly the same ; hut, tin; 
ditference was such, as may he easily accounfml tor 
hy the comparatively imp(*rrect instruments in use 
among the early navigators. In ailditioii to the pre- 
ceding information, it was stated hy Captain Mean":, 
that the American sliip the Washington, Captain 
(jtray, had conij;leiely explored t)»is strait, and iuuiid 
it iiielosed a largr; T>«rt of the Continent, ernninu- 
niialintf at both ext remit iL•^ with (lie I’acilte Oceum 
In the eiiart a mexeil hy Captain Ah'ases to iiis woik, 
the tnnt of the W iishingToii thrt.uah this iiiterl(»r 
sen is evon marked. It appear^, liowevev, that no such 
\o>aire was ever mnd!*; Cripla’.n (Iray, though hr' r*x- 
nnii:ii*<l De Fnrxa's inlet, linviriL'' rctunied hy the siiine 
r h.'innel ihroujili which he had eiitercrl, williout (iml- 
jfig its terniinntion. 

The (lisr'overy of a grr’at inlet in this part of iht* 

.VinericMii roast, to w’liieli no termination had yet 
Ijecn fonnd, atitl which hari eseuped thr' researclies 
both of Cook and of the Spanish navigators, gave rise 
to various spru'ulations. .Among otlims, it revived 
till* exploiH'd hope of an existing rommunlcatiou be- 
tween the Atlantic and I’acific oceans. It was ima- 
gined, that Thi*- inland si*fi miiibt be eonner’tt'd with 
soinr* of the great lakes' in thr? interior of North 
America; that, if no r-ommunicatinn actually existed 
with I huison'.s or Baffin’s bay, it might not be found 
a very arduous im k, by calling in art and inriustry to 
the aid of niiturr*, to effect tbis great impVove- 
im*nt ; and. at any rate, that the prospect of sucli an 
inluiid navigation a« was now*opeiit*d by tlu; recent 
discoveries, must bo of v:i^t importance to tin* future 
cr>mnieree and eivilizatiou of llui Aini'i ican Continent. 

To ascertain tbe precise extent of iliose discoveries, 
an expedition whs fitted out by tlie British (ioverii- 
iiieut, and placetl undi'r the onlr-rs of Captain \'ai»- 
couver, (wlio had sailed twice rounrl the world witli 
Cook) ; ivith instructions to survey tlie west coast of 
Amcricn, from the 80th degree of north latitude to 
Cook’s river, lie w'as particularly directed to examine 
all the inlets with which he found the coast indented, 
for the purpose of discovering whether any navigable 
eoinmunicntiun existed witli any of tlie great lakes 
in the interior ; and with this view, Cook’s river wiia 
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Vnicrica. also recommended to his careful observation, as it was 
conjectured, that it might take its rise in boiiio of the 
inland lakes already known to the Canadian traders. 
Captain Vancouver set out on his voyage in the end 
of the year 1790, and, after visiting several of the 
islands in the Pacific Ocean, lie arrived on the coast 
of ArnericA in 1792, Having surveyed the coast 
from Cape Mendocino, lie enti'red Do ruca’s inlet in 
latitude 48° 23'.), and continuing liis course almost 
directly into the C’oiitinent, for nearly 100 miles, he 
observed that (he strait turned to the north-west and 
south-east. 'I’lie southerly branch was found to ter- 
jiiinale, after a winding course of about ninety miles, 
in hit. 47° 21' N., long. K. 237° 6', in low and appa- 
rently swampy land. The northerly branch was next 
surveyed by (.'aptHiii Vniicouvcr, in all its numerous 
inlets ; and after running in a north-west direction, 
genenilly parallel with tlie coast, it was found to ter- 
minate at length in the Pacific v'rean, in Queen 
C harlottc’s sound, in N. kt. 51° 45', Imig, 232, 1 P. ; 
cutting off frtmi the Continent that large island, 
since dislinguislied by llie. name of (Quadra and Vati- 
c.o’iver, the two navigaior.s, the one belonging to 
S|)ain, the other to liiitain, by whom it was first 
hurveyoil. 'I he snrvi'y of this strait was conducted 
v^itll Ningiilar perseverance through n course of moat 
jierilous navigation ; occasioiu?d by the numerous isl- 
ands and smiktm rocks, which in many parts interrupt 
the passiigCj — by the nipiiliiyof the current from those 
iiiU'iruptioitK, — and, finally, by the great depth of the 
cliannel, which frequently affords no anchorage. In 
iimuy jiliices, the strait is of an unfathotnahle depth ; 
and where it was only two miles wide, no bottom 
was Ibund witli 110 fathoms of line. Proceeding 
north ivunis, Captain VaiKaniver completed, hidhI 
vaiious jieiHs and fatigues, his laborious survey <»f 
that great arcliijielago, which extends along the Ame- 
rican coast, to nearly the 59th parallel, and ends 
with Cr(»ss sound. Kvery bay was diligently explo- 
red, and every inlet traced to its tennination. Prince 
Williaiu's sound was next examined, and, lastly, 
Cook’s river, or lathev inlet, ('aptain Cook, when he 
was advaneiiiii' into this inlet, foinul the water grow 
less salt the fariher he jienetraled, and he ihoiice con- 
cluded it to he the outlet of a large river, ('aptain 
\'aneoiiver entered the inlet with ! «*> vessel as far as it 
was navigable ; ami In? afterwards advanced with his . 
hoalH, until he found the eastern iamks gradually unite 
with those on the weNlern side, in M. lat. Gl° 29' E. 
long-. 211° 17'. 'I’hns tern.naled for evei the long 
4*lierished hopt'. of a nnr'ii-west p&ssagc to India. 
Every hay and i»ihit oiiT iln* north-west coast of Ame- 
rica has now lieen ininuudy examined ; and it has lieen 
found, that the C'ojitlmml, throughout its whole extent, 
interposes between llie Atlantic and I’acific Oceans, 
and that bej oiid its northern limits, a frozen sen pre- 
/ seats an impfuietrable barrier of ice to the eiiteiiirises 
of navigation. 

^^1lile Captain Vaiu'ouver was engaia'd in his sur- 
'cynf the American <■oa^t, an expedition was fitted 
“ut nearly about the sain<‘ time from Acapulco, under 
the, orders of Dcni Dioid-io (laliano, ami Don Caye- 
luno Valdes, hr tin.- purj .se of survc'ying iJe h'uca's 
inlet, winch hud already been entered and exuininr<l 
t« a cerlain evtciil by the Spanish navlgu ois. l.i 


the course of this voyage, the Spanish and English Atneriva. 
expeditious met. Their respective commanders madeW^y*^ 
a mutual and unreserved communication of their dui- 
coveries ; they assisted one another in their operations ; 
and the best understanding possible subsisted between 
theto till their separation. Tbe charts drawn up in 
the course of these expeditions have been all pu- 
blished without reserve ; and they contain a most cor- 
rect delineation of the American coast, from the 45Ui 
degree of latitude to Capo Douglas, in the east of 
Cook's inlet, which, before this period, was but im- 
uerfectly known. The coast from the 58th parallel, 
having been in some parts visited much about the 
aatiie time by the English, the Spaniards, and the 
llussian^, tlie same place has frequently received a 
name from the navigators of eucli of these nations. 

1^'rom this circumstance some confusion is apt to arise. 

We are occasionally perjilexed by the synonymous ap- 
pellations of different iiuvigBUirs ; and it is only by a 
mifluto comparison of their respectiv'e charts that tiiis 
inconvenience can be obviated. 

II. While, ill tbe course of three centuries, from its ProgirNH ot 
first diwcoveiy. the seaward limits of tbe North Aine- 
rican Continent have been thus accurately surveyed, 
the progress of discovery in tbe interior bus uecessa- 
rily been much slower. Although numerous perils, rira. 
no doubt, Ix'set tbe navigator of an unknown coast, 
the ocean still pnjseiits a more favourable scime of en- 
terprise than the land. An insulatijd band of travel- 
lers, traversing tbe <b*sert8 of an unknown C’ontineni. 
are exposed to so many causes of destruction from the 
climate, from fatigue, famine, or tbe hostility of bar- 
barous tribes, tliut enUnprises of ibis nulure are more 
unpromising tbaii rnarilime expeditions; and they 
Lave accordingly been less frecpiently undertaken. 

Since the first settlement, however, of the Europtum 
coloni-sts in America, jiopulation and improveim.-nt 
have been regularly advancing; and the European 
iiiliubitants gradually extending themselvcR over a 
largf3 tract of the country, have now jienetraled, more 
especially in North America, to a great extent into 
tiie interior. The rapid increase of pojiulaUon natu- 
rally produces an anxiety to itupiire into the stale of 
the. unexplored <*oimtry, and to ascerlaiii how far it 
is adapted to the pui-poses «>f civilized life. With this ^ 
view, several important ji urneys have of late been 
undertaken, under the orders of the American govern- 
ineiit ; while, in other parts, iiulivitluiils have been oc- 
casionally prtimpied by a spirit of a<lventurouR cuiiusi- 
ty, or the love of science, to penetrate the unfrequent- 
ed deserts of th<; New World. Of ihese jouniies. 
witli their geographical results, we shall endeavour to 
submit a short abstract to our readers, 

'llie ardour with which the fur trade in ('anudu 
began to be prosecuted from about tbe year 17/0, 
naturally induced the rival adventurers wbo weri* 
engaged in it to advance as far as possible into the 
interior parts of tbe country ; and it is now affirmed, 
that their journies extend from Montreal, in a nortii- 
weslerly dueLtioii, to the astonisliiiig length of near- 
ly 40d0 miles. 'I’he superintendents, clerks, intei- 
jireters, ranoem<m, and Jiidiair, by wbom th^i uade is 
carried on, gmierally Hi*t out to llie iiimrnT of about 
two thousand jiersons, tVoni MoiOreul, in llie beginning 
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America, of May, and arrive upon Lake Superior about the 
middb*. of dune. After trauHacting their huHincHK at 
thiu station, the different detachments proceed into tlni 
interior, for the purpose of collecting fui-s from tlie In- 
<Iian tribes, in exchange for luiropeaii gmjda. In con- 
ducting this connneren, they i»a«s along a vast succes- 
sion of dreary lakes, and dangerous rivers, interrupttMl 
by i-Hpids and carrying- places, which stretch into the 
intejior as far as fort C'lie.pevvyan, on the hanks of 
the Lake of the Hills. Mr Muckenrie, who belong- 
ed to tfie C’anada Fur ('ompaiiy, and who, in the 
course of his commercial hiisiness, had been accns- 
UuikmI to encounter all the hardships of this interior 
navigation, was encouraged, by the exp<*rience and 
knowh'dge which he had acquired of the country, to 
undertaki* a journey across the Continent, with the 
hope <>f reuehiiig the Fucifnr Ocean. He accordingly 
set out from fort Chepewyan, on the Lake of the Hills, 
an<i passed down the Feace, or Slave JMver, t<» the 
great Slave Lake ; tlie waters of which he found so 
muchiiicuinhered with ice, in tlie middle of dune, that 
Ite was obliged .to <'oast round it till be reacbed its 
main inlet, towards the north-west, in lat. 61® N. He 
embarked on this stream, of which, the course being 
at first westerly, lie naturally conceived that it would 
lead to the Pacific Ocean. It afterwards turned, how- 
ever, to the north-west, and finally took a northerly 
crtiirse, carrying him forward with a rapi<l current, not 
towards the Pacific, hut towards the Frozen Ocean. 
He was warned of his approach to the sea by the ac- 
tion of the tide in the channel, and on the shores ; and 
he was then in lat. 69^ N., west long. LSI*; about 
degiees to tlie westward of the point at which Mr 
Hearno arrived in 1771. 

The result of this expedition suflicieiitly demon- 
strated to Mr Mackenzie, tliat tlie route to the Paci- 
fic must he sought further to the soutli ; and, far 
from being discouraged by the fatigues and perils 
which ho had encountered in his first journey, he re- 
solved to ascend to the source of the (hiijali, or 
Peace Hirer, in tlie Rocky Moiintain.s, from which it 
(lows nearly in an easterly diret'tion, joining Slave 
River, and finally entering Slave Lake from the south, 
'i'hat he might have the whole snnimer before him, 
Mr Mackenzie set out from Fort Chepewyan, in llu* 
month of October 179'i, witli the irilention of winter- 
ing in the remotest estahliHlimeiit of tlie Company, and 
of beginning his journey from this advanr(‘d station, 
as early in the spring as the river was navigable. I le 
spent the winter aeconliiigly among a tribe of ( he- 
pewyan Indians, and set out upon iiis adveiitiiroiiN ex- 
pedition on the 9th May 1793, He arrived, idler 
many difiiciilties and dangers, at the source of the Liii- 
f!ih, ill lut. N. long. ItH® W.on the ISthof.lmie. 
Here lie found that he was only a few miles from the 
'ruc.oiitche or ('olmiihia, which, taking a soiilherly 
course, falls into the Pacific, in 4*6^^ 10' N. lat, fits 
embarked on this stream, and experiencetl great dilli- 
rulties at first, from rapids and falls ; hut us the 
stream enlarged, the navigaiiou became easier, and 
he followed the course of this river, till the 
of the month, wJien In* was induced, by the infor- 
mation ‘which he received from the natives, to leave 
it, and to proceed by land directly across the Con- 
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tinent to the sea. In tlie course of twelve days, du- America, 
ring which he was exposed to a variety of fatigues 
and dangers, he reached another stream, of which 
the navigation was more practicable ; and having 
procured a canoe, he aiTived ou the shores of the 
Paciific Ocean, about the 22d of .July, iu lat. .^2'^' 

21' N., long. 128^ 2 ' W. ; immediately to the soutli- 
ward of the isluiifls which Vancouver has distinguish- 
ed by the name of Princess Royals Islands. JVIi 
Mackenzie returned by th«', same route, and arrived 
safely at iiu‘ point from wliich he set out, ou the 21th 
August 1793. 

The jouniie.s of Mr MaHtenzie appear to have 
been conducted with singular perseverance and in- 
trepidity; and they have thrown considerahh* light 
on the geograjdiy of North America. Tiie count lies, 
indeed, which he traversed, arc inhabited by savage 
tribes, who possess no peculiarity in their character 
ililferent from other savages ; beiii'g chiefly occupied 
Avith the mere wauls of animal life, and having little 
attention or curiosity to bestow on any thing ehe. 

Tliey are fickle besides, and treiudierous, hut easily 
deterred from open violence. It was of importance, 
however, to determine, at particular points, ifjc north- 
ern liiiiitH of the American ('ontnieiit, and to mark 
the course of the rivers which flow through this dreary 
country into the I'rozeii Ocean ; and the account of 
the river since known by the name of iMackenzie .s 
River, is in this view a real accession to geography. 

It is pleasing aho to observe the iii‘ar ap])ruach of tlie 
sources of the I or Peace River (which is con- 
nected AA’ith that ^ *<111 succession of lakes and rivers, 
terminating in the St Lawrence,) and tlie "J'ucontche, 
or the C olumbia, which flows into the Pacific Ocean, 

In the present desolate state of this pan of the ^ 

Aiuerican Continent, the vicinity of the various 
streams Avhich flow in opjmsite direclimis into the 
Allunlic and Paiific, from that great dividing ridg»* 
of mountains wliich intersects the interior almost 
to the I'Vozcn Ocean, can he of little moment; hut. 
in a diftereiit stage of its progress, Avhen these dreary 
ahode.s, at present the haunts of savage's or of beasts 
of prey, are filled with industrious inhahitaiils, the 
facilities of inlimd cominuiiiciitiou wlfn li the. country 
<lerives from the convenient distrihution of its lakes 
and rivers, niu.st be of vu.st iinportunce to its future 
iiiipiwemeut, 

'J'he expeditions of discovery into the interior <ii 
North Aiiierira, uiidertakini by order of tin* govern- 
ment of the Cniled States, have been productive of 
much interesting information. I'hc.se sire, first, the 
journey of Major Pike, AA’iih a .snndl detachment of 
troops, to tin* source of the Mi.^sissipi ; second, his 
journey into the inlet ior of Loiiisiuna, for the purpose 
of exploring the course of several of its subordinate 
streams ; and, third, the remarkable journey of C'ap- 
tain.s Lewis and C’laihe to the source of the Missouri, 
mid {ifterward.-* across the Rocky Mountains to the 
mouth of the Columbia, Aidiich flows into the Pacific 
Ocean. 

The source of the Mississipi, and the country 
through which it takes its course, weic hut imperfect- 
ly kiiOAvn before they Avere visited by Major Pike, 

This enterprising officer left Fort JSt Louis, near the 
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A nerirn. junct uin of tho MIsfioiirl willi Jlio on l]w‘ 

AiigiiHt 1805, and was nearly nine months in per- 
forming his interesting journey; during Avliidi, he laid 
dow^n, with the gn'atest neeuraey, the course of the 
\[iHHi8.sipi. lie cxamimnl its hanUs, and collected in- 
formation respecting the harhnrous tribos vrlio iidiabit 
the adjacent country. "I'ln* Mississipi, it apjn'ars, is 
divided near it« source, into tv^’o briinches, one of 
which loses itself in I^e(*ch Lake, while the other, 
which may he. termed tin* upper source of I be river, 
takes its rise in lipper Jletl (’<*dar T.ake, ot wliicli the 
lat. IB 47*^ 42' 40''' N. Itoiu this point, the distance 
to some of the hcail waters, wliicli fall into Hudson's 
hay, is only ahout two leagues ; the waters of the 
Aniericim continent being, in this manner here, as in 
other places, mimirahly disposed for interior naviga- 
tion and commerce, 'j'he Missiasipi generally Hows 
from N.W. to S. \V. ; and from its source to its nioutJi, 
in the Crulf of Mexico, is estimated to run a course of 
2000 miles. 

"I'he second e.xpcdition of Major l^ike Avas under- 
taken in the years 1S(M> and 1807 and was directed 
into the interior of Louisiana, Av;tb a view of (^xainin- 
ij»g th(> course of the Aarious river;i which take tlieir 
nse in iln‘ Hocky Mountains, .tiid running nearly Avest- 
ward, eitluT fall into flu‘ Missouri from the south, be- 
fore its confluence Aviili tin; iMississipi, or into the 
.Mississipi. after the two rivers are joined. Mithiii 
this space four capital strejmis flow into these rivtus ; 
nauK'ly. the Kanses ami tiie Osage, whicli join iho 
Missouri, ami th<! ArkansaAV and the Ked liiver, 
wliich flow into llie Mi^sis^ipi, 'Hie course of these 
rivers was but very imperk'i'tly known until of late 
Years, wlo'ii tbey Avere surveyed by diflerent jiarties of 
^ diseoA'iM'v, sent out by the Spanisb or Aiueriean go- 
vernmeiils. St'Vi'ral riA’(M>< uere seen, indeed, to nVe 
in the Hocky Moimlains, Avliicli, It was nearly certain, 
must fall into the Missouri or tbe, Mississipi ; and us 
ihese last riA'ers Avere, in lil,*e manner, knoAvn to re- 
ceive several largi* stream'^, it uas naturally conjee- 
tured, that diey Avere tin* same of A\diicli the source 
bad been discovered at so vast a distance in the Hocky 
Mountains. Iluinboldt, aircn'dinuly, concluded that 
tbe ri\’er wbicii rises to the norlb'Cast of tin* tillage of 
I'aos, and wbicb receives tbe Hio Mora from the vi- 
cinity of Santa Te, is tbe same liver Atbicb, in Louisi- 
ana, i.s called the He-d Hirer ; ai^I lecent investim- 
tioris Inn'c proved bis coiijectuii* to be right. In the 
course of ?vl;ij(ir Pike's expedition, in wbieh the Avbole 
parly bud m arly p(^^^be<^ fVoe. cold and famin *,’ the 
Osage river aa'rs first surv^■^ . I, and was found to run 
a course of 1.500 inile.s b' ire its junetion with tlie 
^lissoul•i. Tlie ]tarty ne\t jnoccedisl by land across 
file camntry to tin* Arkunsaw, Avbieli they traced to ifs 
source; from wbicIi tliis gieat river, taking its 
windings into tbe account, Avas eslimal^'d, butore it 
joins the Mississipi, to npi t'le enorinuuR length of 
il7:^ miles. Dining the whole of ibis spjn e ii may 
lie navigated with boats [)ropi!rb' eoiisinietei! bn* the 
purpoM*, except for a!»out 2(t0 milvs after it enters 
■ulo tbe mountains. Jl receives, also, sen’ral small 
livers, wbicii are mivigalib* for iipwanK of a biiiidred 
foilcs. Prom t!ie Arkaiioaw, tbe exploring pttrty 
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proeeeileii noribiv.ivds. and discovered flu* nonices of AnwriVu. 
two hlroams, wliieli tliey conjectured to be tiie head 
AA'atern of the Plate imd the 5'ellow-stone rivers. 

Great light lias h(‘en thrown on the geograpliy of tliis 
part of the country, by the journey id’ Lewis and 
Darke; and from tlie.ir researches, Major Pike’s con- 
jeeiiire as to I be. Plate npiiears io have been right ; 
but he has mi.st}ik(*ii a suliordinate hraiieh of the 
5 ellow-slont* Hirer, railed hy lA'wis and Clarke Heg- 
horii HiA'er, for the jiiiucipul stream. Major Pike 
returning, ami proceeding to the soutli, struck into 
another stream, which he supposed to he the lied 
Riv'er. Ihit he Avas met hy a party of Spanish troops, 
who informed liiin that it was the Hio del None; 
and, bcdiig on the Sjianish territory, lie was made 
pri.soner with his wliole party, ami earned into New 
Mexieo. 

The course held hy Major Pike never brought him 
near tlie. Ht‘d Hiver. This river, hoAvever, had been 
])revioiisly examiiied in I Sill, in the loAV(*r part of its 
course, to iis confluenre with the Mississipi, hy Mr 
Dunbar ami Dr Hunter, avIio Avere employed for this 
purpose by tbe goAernment of tbe liiiiu'd Stat»*s ; 
vvbile it bad been explored fnnn its source downwards, 
for about 230 leagues, by a large body of iSjianish ca- 
A’alry, wlio M't out on tins e\p»*dition from Santa Pe, 
in IHtUi. Tbe course of tins river, taking in all its 
irregulur wimlings, eannot, according to recent obser- 
vation, be e.siimaled at less tliun 2000 miles, 15y the 
resejircjies of tbese tiavellers, wi* buA’e tlms obtained 
a sudieiently accurate vic'w rd* tbe eoiir;'* of tbe vari- 
oits stream'^ wbicb iutcrsecl tliis pari ol’tlx' American 
Continent; and it will be foiiml, t bat, all iIk'm* rivers 
are so diNpoM‘d. as gieaily to facilitate tlie progi<‘HS of 
cultivation and iniprovcment. 'i'be <*ountiie.s visited 
by the exploring piaty of .Major l ike, were inliabiteil 
by savag-(‘ tribes, vvlm subM'l almost entirely by 
hunting ; and the abundance of wild animals of every 
description to be* fouml in those jiarlh, atforiJs amjile 
encouragement Io ibis mode of life. '1 Ik* borders ol 
the Arkaiisuw be rails the tene.-trial piiradisi* of 
the Avamleving savu'/e, f»ii jweount of the i,»imen'>(‘ 
herds there to be foi.ml, of buli’alo, elk, and deer. 

TIio ant dope is also lomioon : ami of the carnivo- 
rous animals, the Avulf and bear art* the most leitiark- 
able. 

\Mi It; the interior (d‘ (.eciMiami aa'iis. in ibis man- 
ner, ,s() successfully exaii.ii.ed, ami (be conr.se of the 
various trilmiaiy livers, vtbicb eitla r flow into the 
lower Missoni i tu- iMississijii, was ‘■o acciiialely de- 
teniiim*d ; (.aptains Lewis and t iatke, weie niine f- 
td by tbe Aii'eriran goveniiumt avuIi tbe still more 
important task ot exjjloiing tin* main stieam of tbe 
Missouii, from its coidiuenri* wijli the .MiHsiKsijji, t<> 
its source; and of iifteiuards prmeedmg acros', tlje 
Hocky Mountains to llie tlisi navigable river tln-v 
•-lioukl meet Aviili, wliicli ibey vvne to dr*scend iiii- 
tii tli<‘y should arrive at. the Paeifii* Gi-eiui. 'i liey 
ret out wiili an intrepid band o} forly-tive fol- 
io', vers, mostly Anierichii soldiers, from tin; jminl. 
ol junction belween the Missouii ami Missi'^sipi, in 
May 1SU-1-, and by tin* beginning of Novmnber, 
they had nearly ascended al-oui half the toursc 
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mcrica. of tfift rivor, in n dirfiction almost north. They ivore 
now in the 4'7lh degn*** of uorlli latitinlo, and as Iho 
vivor Imd ho^un to b« lillod Avith floiiliny; i<T, tlioy 
took ii|) lli(nr whiter abode in this station. In the 
ineantiino, the rold continued to increase, and tlie 
lhormoni(‘ter frequently stood at 52 deffi ees, and fell 
even as low as 74 decrees below tin* IVf'ezinir point ; 
at vnIucIi time the cold was mo intense, that the senti- 
nel \a4io kept pniard was forc(‘d to he relieved every 
half hour. The air was also fdled with icy particles, 
wliich Avere so thick as to render the weather hazy, 
and to exhibit the appearance of two suns retlertioi^ 
one niiolher. Tlie liitiliide to which th(‘ party had 
arrived, Avhich Avas only 47 doi^recis north, ivill not 
account, even on the Annn-ican coiitincnit, for tliis 
extreme rigour of llu* (4imate. It is prolmhly OAvinjr, 
lluMefore, in some de^ree, to tlie elevation of the 
j^ronnd ; Avhich, lioAveAer, ns Captains Lewis and 
(.’larke's party Avere not ])rovided Avitli a haroineler, 
Avris not nscertahied Avith any ]irecision. Ihit tlio vu- 
loeily Avitli AA’hieh the stream of the Missoni i descends, 
amounting, accordinir to a calculation by the lotr. jre- 
iierally to tiA'e mih*s p<'r hour, and in some place-, to 
nearly double this rate, marks a p;reat declivity of 
ifroiiml ; and a'^ the travellers had been eraduHlIy n- 
s(‘endin!^ from the time they had left tlie eonHuence 
of the lAAo rivm's, it is <ihvions, that, before they 
l»n«l arrived at their Avintcr-quarters, theynm.t have 
reached a ]ioint of the American continent of emr-i- 
deridilc I'leA’ation ; and that this, cornhined uiih <»llicr 
causes, must have produced the extreme riyoiir of tlie 
climate. 

('aptains L(*Avis and darke left their whitcriii" 
ground about the heginninc: of April, and proceeded 
in tlicir hazardous enterprise. Ac, they ascemhni ine 
riv'er, they found their course was mostly Avest. ami 
afterwiirds south for a ureat Imitrlh. The ciirnml 
Avns nl.-o h*ss rapid, and the navij^^ation more safe and 
easy, so that they mlvanced at the rate of ahiuit 
eitjliteen or twenty miles n-day. 'i’he eonniry is de- 
si’iihed oi» holli sicles (d’ the iMissouri, after asceiidiii!;^ 
the adjacent hills, as one fertile unliroken plain ; e\- 
timdiiie: as far as the eye can rea* h. without even a 
solitarv irei! or shriili, e\<'epf in nioi*,! situations, or 
in the sstj cji de<‘liviiies of the liills, Avhicli alford slicl- 
.'•■r from tlie fires kin lied hy the Hfivaj;!^ inlmhitants. 
On the snh‘s of tin* hills, and even on the banks i>f 
the riv{‘:,s, as Avell as <»ii tlie Kainl-hars, a white sm!>- 
<■ w::'. IbumI, in considenihle quaiitifies, on tin* 
* nrface of the earlli, Avliicli tasted like a mixture of 
coim.ion salt Avilh (ilanher salts. Alaiiy of thestnViMs 
v lilcji came from llie hills Aveve so strongly impre;'- 
naled with this sidistance, that the Avater had an mi- 
}ilcasaiit taste and a pnriralive eflcct. The mineral 
appeal ances of coal and snlplmr, with hnrnt hill and 
pnmico stone, were also visible; and they foimd a hi- 
iimiimms water. Avith a taste of Cdauher salts, and a 
nncinre of alum, 'I hese appeorancoH coiitiiuied es 
ihev adMuicod. 'i'he salts Avere so ahuiidant, that, in 
many jihn es, the ground lookeil perfectly wliite. Pii- 
mici* stones were observed l1oatin«* down the river, 
and tlie eoal appeared of a better quality, aflovdiiii^, 
Avlien hiirnt, a hot, and lastin'!^ fire, and emitting; very 
lllth* smoki* oi Ihime. Hiirher up the river, the bed 
of eoal runs in some plaieM six feet thick ; and Avliere 
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AA'ood is not plentiful, the abundance of this species Aimr.ui 
of fuel must he of e.ssontial importance towards ilie 
colonization of the c(>mitry. 'I'lie ailjacerit hills ex- 
hibited also, as they advanced, han-c* irre^uliu' ma'^se'- 
of rocks aiul Htones ; some of whicli, although two 
hundred feet above the river, Neem to havi- been o]ic<‘ 

Mulijr'ct to its influence, heirit; apjiarently Avoni sumioth 
hy the aiiitation of the Avater. '] i)c^,e rocks mci 
stones c.on.MRt of Avliite and f;rey pranili' ; a Iniftlc 
black rock; flint, limestone, fref'stom' ; Mime snia'l 
RjM'cimens of an (‘xcellent ])i*!)l>!e ; and occumi n.'/L 
broken striila of a black coJcmrc'd stone, like petrifu-d 
Avood, Avliich makes icood Avln‘f stones. The i-onHtis 
in the neii;hl)omh(>od aliouiids with richer, (dk l»eav, i\ 
biifialoes, antelopes, and llnir followers, the wolve^^. 
who make ^Tal ravam's anion;; tliem. IJere also 
ivere met the brown and Avhite bear, wlilch were 
both found to be e\ce(‘diiir:’ly renreions. \\ itli ibc'^e 
atiimtds the parly lirnl fn'qneiitencomiters; ac.d tinji!„h 
they Avere all aa'cII armed, and expert marksnnoi, the} 
were often in ^reat danger tiom this foniiidisble (mu - 
iny. 

AdA'anciin; towards the llocky Minmtains, tie \ 
found tlie rivm- divided into tw'o brancbe.s, mid they 
AA’orc inucb at .a loss whieh to pursue. y\t lcni:’ll» 
they chose tin* branch tli.il <‘i{me fnnu the soiilli • 
and li.av'iny ascended for some time, tln ir ears wen* 
i^aluted Avilli a tremendous muse, occrihioned hy tie 
p*eat falls of the .Missouri, and wliich, from the lu- 
foriimtion of the Indiair-, tliey kin'w to In* a l ertaui 
mark that they Av<'ie tm tlie main ‘‘tii'.'un. u;i 

the river, they found it divided into thn'e b;ai'c!;c‘. 

Avliiidi they distiru’iiislied hy lh • n up*- of ilie (hrci 
leadintr statesnum in An.erim, \i/. ..'elh'non. 
tin, and IMmldison. 'i'h<*v e-i'cinlmi the fir-t of i}ies(> 
streams, Avitli a vii*w of reachin;;’. hy the le'arest 
course across the mountaiiis, s-one of tin* sin.'illef 
branches AAliii h join the (’i)lumijia, and lead to the 
Pacific Ocean. 

It iM'im; tmces.sary to <.htain some knoAvledi^e of 
the <’omitry tliroiiyh which they Avere to direct tiieii 
]ierilous course. Captain Lewi-, set out, accouqninicd 
by one of tlie most cx’jiert liuntcrs, and two sohheiv, 
along the .Ic/ferson ; mid baving advaneed until the 
river hud become so sni;ii! ihai (Inw (-(Uild t-toj, u- 
cross it, tlu‘y ascended a hiah ridgi' iow'unN the Avest, 

Avhieh forms tiui dividing tidge between the waters 
of the Atk'iiitie and l^icilic (^eeans. Here thev be- 
gan to descend ; and they reacie d a strrjmi of «*!eai 
Avater rminuig to the AAPst, Avliii li I’.ey rightly con- 
jectured must belong to the Ava1er> r.f ilu* (’olnmhijj. 

After various difliculties and unceitaintl«-s, tliey im i 
A\iih an Indian tribe, w bom they lorlnnaiely pi*rsua- 
<led to return with them to tlicir companions at the 
source of the Mis.souri, T'y this tribe they weie 
directed into the ])roper roiii! the mownl iins, 

Avliicb AAUis to the irmth-AvesI, tin' course of tlie Mls- 
Bouri having canie<l tlieni considerably to the south 
of file Iiead Avateis of the (\*hiinhia. hi travelling 
thi'. road, they encounti'red imnimerahh* liurdships 
from rauiine, oecasioniMi hy the seanity of gaim*, 
and tbo great cold in those higher ri'gions, to wbicli 
they bail now perietmtnk 'I’his part of their journey 
la.stt;d about siwen Aveeks, from the IHlIi August to 
the 7 iIj October ; at wliich ueriod they embnrked ir 
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Arnnita. rnnopR built by tliPmsoU'pq on tbo river Kooskooske. 

river they fnuiHl to he much embarrassed by a 
MieeeNsioij of dangerous rapids and shoals. TIichc 
dilKciiltios, however, they en*'(mntered with all tim 
alacrity of mon aciaistorried t<» danger ; and, after a 
ha/ardoiis navigation, they descended into Lewis « 
river, and, sailing down this stream, they reached the 
Columbia, almut 400 miles from its mouth. They 
cHine within sight of the Ocean about tlie 7tli No- 
iTenibcr, when they were deluged for a time with al- 
most perjjetual rains. At this station they remained 
tor the winter, which, as usually happens on the west- 
ern roast of America, was extremely tnihl. As soon 
as the weather permitted, they set out on their return ; 
smd liaving, uilh great difficulty, succeeded in cross- 
ing the ridge of the llocky Mountains, they arrived* 
at I'ort Lewis on the Mississipi, on the 23d Sep- 
tember; having, in the course of this remarkable 
journey, travelled over a space of about 9000 miles. 
'I'lui countries l)(n<lering on the Missouri they found 
inhabited by barbarous tribes, who subsist chiefly by 
the cliace, few or none of them lof)Kifig to agiiculture 
as any resource. Un the western side of the Rocky 
Mountains, the rivers yielded vast quantities of sal- 
mon ; and such was tlic abundance of this fish in the 
('olumhia, tJiat they were caught in any quantity 
with little trouble. Here the inhabitants draw their 
cliief subsistence from the rivers ; and in many parts 
the sabiion wore seen, after being cured in a particu- 
lar manner, built up in large stacks, as a provision for 
1 lit lire consumption. 

The expcilition of Captains Lewis and ('larke, tvlic- 
tber tve consider the singular perseverarn e, courage, 
and address, witli whicli it was conducted, or the im- 
portant information to tvbicb it has led, may be un- 
<loubtedly regarded as one of the most memorable ex- 
ploratoiy enterprises of which any nation has to boast, 
’'fbe chart which they have laid down of the course of 
the Missouri, with its suliordinatc streams, has filled 
op an immense chasm in the geogiapby of Nortli 
America, which may now he coiisidered as complete 
in all its great filatures ; namely, the direction of its 
mountains, and the course of its cliief rivers. •-The 
researches of future travellers must tfierefore l>e limit- 
ed to the subordinate task of filling up the details of 
the ]»i<'t»re, of which the general outline has been al- 
•ady bo boldly and Miccessfully sketched. 'I bis, 
however, must he the work of time. At present our 
knowledge of the interior td North America seems 
to he sufficient for every U'^etul purpose ; **nd it is 
ofdy when population and ’uiprovenient liave made 
greater progress, that a n.ore exact survey of the 
eountry will he required 

ri''>iru s of III, In South Aiuerica, although the country mav 
Discovery yjijj to he merely skirted with an exterior hor<i«T 
i cultivation and improvement, the interior has been 
Anniicl, with cotisidciahle HuceesB. 'J'hc u unense 

livers, with the iimumerahle tributarj streams, whith 
flow through the country in all directiouH, idfurd 
great I’acililios for traversing those vast let' ions; and 
It is no doubt ill a great measure to tliis inland navi- 
gation that we are indebted for the geoeraphical 
knowledge which we possess, irnpi.ilect as it is, of ll'is 
portion el the Ameri' an t'oiitiiient. I:, \fiiri., a dib 


ference of climate, and n diflerence also in the confi- A meric*, 
giiration of ground, has given rise to a different dis- 
position of its rivers. The Nile liolds its solitary 
course through jiarclied and burning deserts, where 
no rain ever falls, and where, for more than a 
tliousand miles, not a single stream arises to ])Our 
its ivaters into the main channel. The W'ater, on 
the contrary, wliich falls on the American Conti- 
nent, seeks its way to the ocean through many dif- 
ferent channels ; and all the great rivers, until they 
full into the ocean, are joined, in their course, by a 
variety of capital streams ; all of which, coinmimica- 
ting either by means of the main channel, or hy its 
Irihutary waters, with a vast space of inland coun- 
try, diffuse throughout the (’ontiiient all the advan- 
tages of a maritime boundary, and afford facilities 
for exploring the interior, which could not otherwise 
exist. 

The Spaniards ever since their first settlement in 
America, have been chiefly intent on the aggrandize- 
ment of tlieir power and influence, and on the 
extension of their authority us widely as possible 
amoi:g the native tiihes. Tor this purpose, they 
seem occasionally to have employed jierbuasioii and 
address, and, at other times, to have Jind recourse 
to violence. In the latter case, troops were em- 
ployed to take possession of a certain district ; a ])ar- 
ticulur space ^\'as then assigned for the villages of 
the native inliahitniits, to which it was understood 
they were afterwards to he confined. Here they wen* 
gradually suhjec.teil to a system of magistracy and 
police, and they wi'ie affirwards reduced under a 
milil species of si*i \ lliule, for the benefit of their con- 
querors. In g(‘in*ral, the Indians were forced tamely 
to HuhiiiLt to this inju'^tici* ; hut, in Home cases, tliey 
rather chose, aftc*r a liolent struggle, to retire into 
the interior ; from whence, under the influenct* of a 
just reseiilmeiit again*'! llieir oppressors, they conti- 
nued to inuki* incursions into tin* Spanish territories. 

'J’lie frontier which divides tho.si* hostile cla.sses of in- 
hahitants is in this manner tin* scene of a constant and 
iiivet»*ratc war , and the Liirojieans are only secured 
against the irruption of the native tribes, hy the imjm- 
sing aspect of a strong military force. 

Against thin system of '’onquest the ecclesiastics 
always lemonstiated witli laudable and hecoining 
zeal ; and tln*y have ut.ifo 'uly recommended, that 
the iirqirovi'iiient of the ijat»\e Americans .•'hould ra- 
thor he atti‘mpted hy policy than hy arin.s. 'I’lii'ir 
humane couTisels have so far jirevaih'd, that, in lutei 
titnes, the Spaniards, in their attempts to civilize the 
native Indians, H<*ein to have tiusted almost entirely 
to conciliation. Missions or settlements have been 
fHtahlished in diflerent parts under the aiiThority o1 
ecclesiastics, and a few soliliers have generally m - 
cumpanied the infant colony, to repel aggression, hut 
not to oiler violence. They to whom the adiiiini- 
strutioii of these settlements is committed, are direct- 
'd to guiji over the Indians hy gentle means to hahir^ 
of civilization, — to make distrihutioim among them 
of provisions, iron, or of such im)>lemc*nts of indus- 
try m may enable them to hi'tter their condition. — 
and gradually to inure them fo the restrainii, hy 
making them duly seiiHilile of the* variuuH advait^ 
tages, uf : ;ciul life. U is also accounted of great 
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Amoiica. importance that they should be converted to the Chris- 
tiau faith at the same time that they arc instructed in 
nil useful and necessju'y arts. How far this system, 
MU full of enlightened humanity, is liktdy to succeed 
on any great scale, is a question (»f some difficulty. 
Azara, in his inslructiv<! account of the Spanish settle- 
ments in Paraguay, depreciates the services of the ec- 
clesiastics in that part of tlie Continent. The Indians 
are so invetorately attached to their habits of harharism, 
that force, he seoins to think, is absolutely necessary 
to bring them under the yoke of civilization. It is 
seldom, he insists, that the savage has any attention to 
bestow on futurity. He is gt'iierally swayed by pre- 
sent objects ; and hence the superior advantages of 
civilization, though they are continually displayed 1»C" 
fore him, have no ufleci in withdrawing him from the 
habits of his wandering and unsettled life, 'i'liis is no 
<louht true ; and it proves the dilfic.ulty, hut c<*rtainly 
not the impossibility, of succoeding in the benevolent 
task undertaken by the Spanish missionaries. There 
is a very striking mvoujit, in tite narrative of \’^ancoti- 
ver’s voyages, of the state of the Spanish missions no 
the coast of California; and the line picture which is 
there exhibited of the rev<*renc(* and attachment 4»f the 
Indian population to their pastor, and of his unbound- 
ed a.scendaucy over them, evinces such a spirit of do- 
cility and affijction in this simple people, as plainly 
shews that, under a wise system of management, they 
are capable of civilization; and that, though the exist- 
ing generation wen? to roniain in their original harha- 
risiii, the rising g<?neration at least miglit he trained to 
agriculture, and t(» those olhe" arts by which life is 
supplied with its most necessary comforts. We can- 
not, indeed, reailily admit, that inju*-liee i.s in any case 
the inoHl perfect instrument of policy, or that there is 
in> other way of guiding and controlling the human 
mind Imt by violenci* and cruelty. 

With a view of cxtiMiding civilization among the na- 
• five tiil>es, various expeilitiuns have from lime to time 

been undertaken into the interior by the Spanish mis- 
sionaries, Of thes<’ the Infest ami most remarkable 
appear to he, /'V.v/, the voyagi* of Father Sohriela on 
till* rivi'r (iiiall.iga; and, srvond^ the voyages of Father 
(iirval on the cteat rivir Aimizons. 

Beyond the . asterniost of the three ridge.«, of Andes, 
which runs in a diiection nearly north and south, 
through the province of Fern, immense plains stretch 
out, to the extent of nenrly SHOO square leagues, and 
hO level, fliat they have het*n compared to tin* ocean, 
rhey lie h(‘tv\een the river l.’cayale and the Ciiiallagu, 
which hound them to tin* I'Usi and west, while to llie 
north they are Ixnimled by the river Amazons. 'l'ln*se 
vast plains, which have been dmiominated by the mis- 
sionaries Sat rajiH Hto^ are shatled with fo- 

rests of eternal verdure, wliicli form a delichnis per- 
spective, ; thi'V <'on!nin ids(» nhuiidauce of lakes and 
livers, the isle's ami hinders of which are inlmhited by 
irihi'M greatly ulversitied iu their mumicr.s ami hahils. 
Bain and thunder are frequent, uml for Nome Iioui-m of 
the day thick fogs always rest on the tall trees. 'J’lio 
ihicknesM of tin* woods preventN the rain froiu peiietra- 
iiiig, ami the warmth uml inoisfurt? give hirtli to in- 
jmmevahle insects ami reptilob. Many of the raiesl 


vegetable prtiducts are found in those regions ; hal- America, 
sama, oils, gums, resins, incense, cinnamon, — superior 
iu strength to that of C’eylon, hiit not so valiia'hic, on 
ac4;ouiit of a disagre(?ahh? juice which it transudes ; — 
cocoa, cascarilla, and excellent spiceries are ahmidant. 

But, nolvidthstlmdiiig its valuahle produce, and the 
inviting aspect of its evergreen forests, the warmth 
and huniidily of the climate render the country so 
unhealthy, that few' among the native tribes are said 
to live beyond fifty years of age. 'I'liis vast region 
was first discovered about the year and several 

misbioiis appear to have het?n established, all of w liicli 
were, however, afterwards abandoned. As this territory 
was considered by the Spanish government to he of ex- 
treme importance, Father ISohriela was dispatched in 
1790 to explore the course of the river (iiinllaga, its 
western boundary. This river rises in Routh latitude 
JO^ .57', and after a course of about miles, falls 
into the Amazons. He wt out in .Inly for the city 
of Guaiiuco, near the source of the (Inallaga, where 
he spent some time in visiting the Indians ; to whom, 
along with his spiritual doctrines, he gave? lessons in 
agriculture, and the nece.ssary irij]demeiits of iron, by 
which those le.ssons were to he reducerl to practice. 

Having ernhurked on the (inallaga, he ilesci'iiiled the 
stream, and safely ])UHsed sevmiil rapids. At the ra- 
pid of AguiiTe the chains of inountaiiH join on either 
side, and form the. PongvUlo.; — a term borrowed 
from the language of Bern, signifying a door ; and 
which is generally applied to tliose narrow and tre- 
mendous outh‘ts where tin? rivers burst from the 
mountains. I'his passage forms a smi ol gate, whoic 
the traveller passes us it were fiom one world into 
another, the w'hole asjiect of nature having umlei^oue 
a complete change : vast plains clotlied with eternal 
verdure, and exietuling as far as the <‘ye ean reach, 
now' succeeding to the lofty summits of the Amies 
lost in the clouds, and lmrii‘d in jierjietual snow'. 

After passing the iimuntainB, the Guallaga begins to 
spread, and rolls its mujesiic stream along tlie plain, 
which is now ho large as to lie navigable hotli day 
and night ; wliile its hankH, covered with lofty palms, 
ami trees of every leaf, are enlivened by luimi rous 
birds of the richest jduuiage, ami most divi*rsitie<) 

Hong. The scene is remh*red still more interesting 
by the prospect of numerous trading canoes sailing 
up ami down the river; while the crews of others 
are employed in gathering the cocoa-nuts produced in 
those immense forests, or the honey made hy diminu- 
tive bees, w'hlch lodge their treasure in hollow trunks. 

The hanks of the (iuallaga are iiifesteil hy innuineia- 
hle swarms of mosijuitoes, hy which the inhahitunls 
are eruelly tormented ; and hy that still more formi- 
dable animal the cayman or alligator, which grows 
liere to an enormous size, uml is seen lurking about in 
search of its prey. Father Sohriela, having passetl 
the missionary village of Vurimaguas (where in? saw 
the Indian method of catching the tiger qv jtuujary m 
a kind of trap formed of stakes), arrived at Laguna, 
the capital of the province of Maynus, situate in 5^ 

14' south latitude, on n lake, whicli, by a nar- 
row' channel, I'Hters the Gunllagn from the easr. 

This settlement is not above thirty miles front 
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Ani«r?cn. flic confluence of tlio Oiiallaga witli the tnnin chan- 
of llio AmoKotis. It iH the residence of the IVe- 
i^ident of the misKions, wlio is assisted by a Jdeuteumit- 
^iivernor. Tho nuudier of ChriKtians is 8895) with 
Mitietceti Curates, and a Superior of the missions, 
(iroat cure is taken to train the Indiana to induHtry and 
to hu’nts of morality ; atid the benevolent efforts of tho 
ocelesiastics have so far succeeded, that the natives 
unite, with their ordinary eniploymeiifs of hunting 
and fishing, the enltivniiun of little* fields of rice and 
sugar-canes* The villages of this province trade 
with each other, and with Quito, and LainaS) in salt- 
ed fish, chocolate, wax, and vegetable candles, being 
the fruit of a tree, which, when lighted, presents 
both wax and wick; and the reformation which has 
hei*n thus hrougut about in the habits of the native 
tril>c8, 100*41 he cliicny ascribed to the address, pru- 
licnco, and inderafig.ible /cal of the Spanish mission- 
;u‘ies, and to the beuevolent principles upon which they 
j)roreed. 

Ill 1791 the ^iceroyof Peru received an order to 
4‘xrend and secure the labours of the missionaries ; 
and Father (iirval was in conseqaence instructed to 
survey the great river l^cayale, which fails into the 
Amazons from the south, and which may he consider- 
ed indeed as tin* main stream, as its course is longer, 
ami as it also contains a larger body of water. In the 
^■our«f of three suci'cssivo voyages, undertaken in 1791 
and 1791, this enterprising rnisHionaiy us(;euded the 
Ih'uyale, whicii he e\plored to its confluence with the 

' Paciiliea. Having two canoes with fourteen Oma- 

iiuan Indian', rolmst ami dexterous rowers, he made 
great progress, faijuently nuM'Ting with fleets of ca- 
noes filled with the natives, whom he always connived 
either to soothe or to escnpi*. 'riio (luallaga and the 
Ijcayale, wliich bound on the west ami east the. iiu- 
inensc plains known under the name of Pampas <hl 
SiwimmiittK hold a parallel course at the lilstauce of 
lietween oOO or 4()0 mile®, until they full into the 
Airiii;:ons ; aiul it was an object of Father (jirval’s ex- 
]KKlition, to (Mscover whether there existed any navi- 
gable streams 'l»y which a cominuiiicatiou might be 
o])eiied across the country between these, two rivers. 
After sixteen days' navigation, he reached the Maiioa, 
i\!iich falls into the I'Cayale from the wx'st, and, not- 
n ilbstanding the lapidiry of its stream, lie proceeded 
‘o ascend it, expecting that it might v ither conduct him 
i<j the (hiallaga, or to some of its tributary streams, 
lining obliged, however, to proceed partly by laud, be 
bmiul the road exceedingly ihiHcult tmd. dangerous on 
account of the precipices eisii iliick woods ; and ha- 
ving <ii.'»rovered a large I’mM, which he supjiosed to be 
the Cluallaga, but which afterwards proved to be the 
Manoa, the river he had pievioiisly ascended, he rt- 
tiirnod to the lU-aviif ; ami, embarking on its stream, 
ho aiTived on the Amazons, and, ascending this river, 
h(* reached the mission of the Maynas on the Cluallagu, 
after an absence of four luonllis. 

lather (rirval proceeded t»n his second voyage in 
1791. lie entered the Hcayale on Uic 14th Noveiii- 
licr, uimccornpanied by any soldier or wbilo person. 
T'je natives received him witli great cordiality, 
though he was afraid of ciicountering the C^asihos on 
the east cm shere, reputed the most ferocious tribe 


in those regions. But those W'bom he chiefly met in Araciica 
this jiart of the river, belonged to the tribe of tho Co- 
nihos, who are more peaceablu and humane, and, who 
generally, with their rude flutes, make signals of hos- 
jiitality and peace. They navigate iho river in largo 
canocH, from sixteen to twenty yards iu length, wliich 
they will employ a wJiole year in hollowing out of a 
single tree. This they neeornplish by means of sharp 
stones and fire. The canoes of the Paros, another 
tribe of native Indians, afterwanls began to make their 
ajipearanre ; and Father (lirvul proceeded up tlie ri- 
ver, aecoinpanied by a bark and sixty canoes of friend- 
ly savages. Arrived at tho river IV'Unua, he immedi- 
ately began, iu consequence of tho orders of the vice- 
roy, to inquire for tho beautiful bird called tho Car- 
buncle, which is said to be about half a yard in height, 
of a most exquisite pluninge, while its breast is als«» 
finely Bjiottod. lie W'as informed, that it was known 
to the Piro tribe, who inhabit the upper baak.s of tlw 
Ucayale, The next object of inquiry was, whether 
any of the tributary streams of tho Guallagu and tbe 
Ucayale approaelied so near each other as to facilitate 
tbe cuininunicution between tbe principal streams; and 
this point, so imp«)rtaiit to tbe future civilisation of th^ 
country, was established by this second journey of Fa- 
ther, Girvai. It was found that, from the Manua, 

M'hich enters the U(‘ayale from the west, tbe dista»C4^ 
to the Chiiiunuia, which entei-a the Guallaga from the 
cast, is not great. A party of tea men and two wo- 
men, being accordingly dispatched in this direction, 
reached the, bead waters of the Chipurana, after drag- 
giug tli(*ir canoes over the land, wbieb is here a beau- 
tifld plain, only one day ; and endiarklng on this 
stream, they soon entered the. Guallaga, which tliey 
descended to its junction with the Ainuzous, after a 
journey of fifteen days. 

Ill a Mulssequimt voyage, undertaken in the year 
1794, Father (iirval ascended the I’eayale for about 
(>00 miles, to its jtinetioii with the Paeliitc,'i. IU* 
found the river flowing in a gentle current, and abouiid- 
iiig with fisli, witile animals of eliace swarmed upon its 
shores. The savage tribes were generally pacific, and 
seemed to speak dilfereut dialects of the saim; lan- 
guage. Besides hunting and ri>hiug, they rultivale u 
lew herbs, particularly the Yavdy fi'oin which they *‘X- 
tract an intoxicating drink ; they fdso gather cotton, 
which serves them for the slight clothing whii'li they 
wear, and they use ax*x« of % upper. They sf‘eni to he 
very dexterous at extracting an active poison from noxi- 
ous plants; and so great is their coniid<*nee in the 
deadly power wdiicli it gives to their arms, that they 
tvill awake the fury, mid await the uttm^k of the fier- 
cest tiger, 'i'hey laugh tvhen he prepares to spring, 
and, aiming at him the fatal shaft, the arrow flies, and 
lie i.s dead. War is their ruling passion, and they are 
almost contimially engaged in hostility with the neigh- 
bouring tribes. 

The interior navigable commiinicationH which 
have been disclosed by tbe joiirnics of tlioso ad- 
venturous missionaries, may be of consirlerable im- 
portance to the commerce of Soutli America. The 
Hourccs of tho Rio Guallaga are not above two or 
three days' journey from Lima, which may thus 
open an intercouree, nut only with the wlude in 
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KM'ior of t)n‘ country, but exon xvltli r^uropf*. TIio 
protlnf lions of IN'iu may l»r cjirrif<l down llm i^roat 
livers I caynlo or llu; (imdJaLon to tile inoutli of tlu* 
Ainuzons, mni from tlu iicc* to I^iropc, in the spiicc of 
live or six \v(*(‘bs ; whiki it would roijuiro four luo'itks 
fo irf'fk tin* Naino point by doulilinj^ ('«})(; Horn, 
Ikit uln*n'> till* waters of iiii immense (’ontineni, in 
ikei/ eriiirse 1o tbo s<‘a, pass tlirouj^b tlu^ territories of 
dilVereiit nations, political arranj^enients ate frequently 
necessary to seeuiv tin* advantapjes of nature. 'I'lie 
\tMa/ons, for about one tboiisand miles of its course, 
is in the power of ike Portup^nese ; and ||||||rtnfral kas 
n-fused to ike Spaniards tlni fn*e iiax Ijiatior' of tliis 
impoctanr river; allkonyk tko eultix'atioii of fkose ex- 
teiisi'’!* iei,nons situated on tke eastern de«“k\ilv of 
tin* Aink*", and tke prosjierity of tkeir inlmkitanls, de- 
peml, in a ^lejil measure, on tke possession of ikis 
valual'le pri^ile^e. It is to ke kojied, kowex'er, ikat. 
more tikcral Aiews will prevad ; and ikat, in tke pn*- 
seiiT era of inereasiiif^' imjiHivemenl, tke Portuguese 
'.'OvernmeiiT, will not per--ist in iiriposino- (,uek a ]iefni' 

< . 0 . 1 '. and useles'< re**!! ictioii (K.t tke commerce of a 
;-ieiil v oiitiiii'iit. 

riie latest, juid ky iar the mo.st intere.-^tin*^ journey, 
\xkick lias keen umlertaiven inlo llie interior of Ame- 
>>('.' 1 . is ikat <»f llaron <le fliimkoldl. a Pt ussian •’’eiille- 
ntan ; wko Iiavlii'', ky a kni!; eourse of study, instruct- 
ed }iiiris<*lf ill all lluisi' important kiaiukes of know- 
k'diie, kotk moral and pkysical, neia'ssary to foim an ae- 
eeinplisked traveller, set out, under tlii* impulse of Ids 
ov\n ardent yeuuis, and low* <d scieiiet*, to ex[dore tke 
uondeis wkick nature kas so profusely ilisplayed in 
tin* Jiiieiestnig regions of tke new world. He was a<’- 
« oiiip.iinied ky .M, lloiipiand, wko, to iiideiatmakle /(*al, 
joined <‘xtensixe raujui.sitions in seimiee ; cUid tliose 
two tiavellers arnxeil, in duly ]'ii)9, at tke port of 
t'uiniina, ill .'s<iulii America, d'liey employed tke re- 
oiaindei of tlie veai in visitine tlx* coasts (»! Paria, tke 
m.'sui'.s ot tile Indian ( liaMnas, tke pnivince New 
tudakisia la eonntiy iialde to tke most friditful e’Ulk- 
qn. »!,<*'. :.iid of >\kic!i tl;e climate, tkouiik ike^mltest, 
•s i.'iliaje. ene <if llie i.iosl saiukilous in tke uoild), 
\ev. i'*ai'( elona, \ imeyiiel,i, and .’^panisk ( iiiiaiia. In 
die lie'jnminp ol tke yeiu lSt)0, leaviiif; tke Caraecas, 
.lie\- went to \isil ike lieaiitiful \ allies of Arap^ua ; and, 
pioiM-odum’ soniliw ardh lioin Porto (^iliello, tkey i’imss- 
ed tke immense plain, ol ('iilol>o/a, tke Ajmre, and tke 
'tiinoi'o. 'I liey next tiavers'-il ike a desert 

• to lkos<* in Alrica, wkolly witkoiit. \et;etalion, 

ond iiere, ky ike operation of a veriii’al sun Ujion tke 
,:ind, llu- kori/on every win re exliikits tke w<‘il-known 
.llusion ot tke fli.siant sea. 'I'ko eountry is liere Mirk 
III uniform level, ikat, for a spin e of ‘?(KtO sqimie 
u-a^iie-,. tke inequality of tin* urouml does not exeeed 
live inckes. d'lii* keat is I'xcessive ; tke tkermomeler, 
ii: tile skade. rising,' ky tke reverkeratioii of tke sun's 
lavs, lo Uttand 1 l,d det;r4'es of I'akienkeit's seale. 'i'ke 
nan lied rank coiua-als cvocodile?i and serpents, wkick 
lie in a hlal(* of liiqMir, till tkey are called into life and 
activity l»y ike jieriodical toirmits xvkicli, k»r a time, 
dekij^e tkosn karren reoiims. Ilumkoldt and his coiii- 
paiiion traxelled whole days in this ]>!itkless expanse, 
without iiiei'tiii^' with a siu|,de skruk, or with one soli- 
ijrv dn'elling, to rofresh tke eye. At I'ernando 
< Ol . 1. taut I. 


d’Apure, they comm nneed a moht fatiguing navigation A.Murii.i. 
of lOOll marine leagues, wkick tkey perknined in ca- 
noes, laying down an accurate ckari. of the eoiiutry 
tkrongk wkick lk<‘y pioceedeil. 'I'key dcs<,4*nded tke 
stream of tlie A]»ine, wkick falls into the Oiinoco, at, 
tke 7tli degn*e of latitude; and, remounting tin* last 
river, they reaelieil the «fmflin‘nee of tin* (iuaviari, 
after passing the relekrated cataracts of Majuues niut 
Atmvs. 'J key aftc'i wiirds ascemled several rivers ol 
inferior note ; and from tlie mission of Sarita, they 
travelk'd over-land to tin' soureixs of tke Uio Negro : 
wliiJi Comlainine saw at its jmint of junction with tin- 
Amazons, and wkick he deumniriales a*sea of Mimoilj 
wal<*r. Akoiit tliirty Iridiims carded tlieir carioi-v 
tkixmyk lofty foresi.s, ti) tke enu'k of J’einii kln. I5y 
this rivulet, tliey er.(eie<l the Klo Negro, Ackick tliey 
deseeiided to J'ort-( 'karles. I Vum this statimi, asceH<l- 
ing llie river (’assiqniari, they reached the Orinoco , 
and troiii thence tliey proceeded to tin* volcano of 
Haida, and to (lie inis-.ion ol Lsmerakla, near the 
sources of tlie last-mejitioiied river. Tfiese siuirces 
tkey Aver<* prevented from reaeking ky tin* (luaicas. a « 

pigmy rae.(‘, of a fair eom])l-'\lmi. kiit e\eeeikngly nai ' 
like ainl fi'rocioiis. Prom the mission of psinendda, 
lliiinboklt and Ids companion (k sci*nded tin* Oimoco 
t<i it*) iiioulk ; and, in tko coursf* of this painful navi- 
gation, tin*)' were evjiosed to siilVerings ol' every stut. 

'I'key wi're in want kotk of food and ‘.keltm’; and, du- 
rniL^ tin* nipkt, they ncie ..'\posed to tin* p(‘riodicnl 
rains, wkick k 11 in torrent'^. If tkey went aslion* to 
seek slielter or subsistence in the womls, Tk(*y w<i'e 
tonneuted ky tin* muskiloes, and ky oilier loutlisome 
iii'-ects ; if tkey ventured lo katln* tkeir jiairked limb,'- 
in the stn'am. they were in daiiacr <if being devoured 
ky tin- crocodili' ; or of kemg altin Ued ky a small spe- 
cies of A<ir.*n*'oiis eiiik' ami, in addition to all Hicse 
<*vik. ilu‘\ wMMc fvjioseil :o the nnlu'alikv exhalations 
t.fa nmi.l climate nink-r a Imniing -.uii. 

If-.uing I’Majieil ilie-i* \ .;iious dtmg*‘rs, tkey retnrii- 
i*.J t(» rumanu, where, afii*r remaining for s»mn; 
nmiitlis, they set sail for Cuka, and returning friim 
lids islaml to (‘arikag(*iia, ikf'v successively visited 
tke cities tif Quito, Santa l’«*, Lima, (iiiayaquil ; and, 
proceeding to tin* province of New Mexico, ihev 
htaid in that country ftir about a ) enr ; from wkenci* 
tln*y returned to I VumU', ky tke way of North Ame- 
ri<*a. 

Those illustrious travellers Iiavo keen siricA* engajied 
in communicating to tiie world the result of tkeir in- 
quiries, wkick are of suefj extent, that tkey embrace 
evmy obje< t comiecteil either wilk natun* or witJi su- 
ciely. Tke wmiks wkick iJiey liave already puhlisk- 
ed akouiul In tke most vakiakk* details relative to 
the political institutions of tke eoiuilry, tke man- 
ners of tke people, and tke slate of tke economi- 
cal arts ; while tkey rontiiin, liesiik's, muck curi- 
ous infonnatioii, of great iiuporiiince to genend 
science. ()f tkeso various and interesting details, we 
bluill endi'avonr lo present our readers with an ak- 
Htrnct, under tke articles to which they more particu- 
larly relate ; and. in tke meantime, it may be added, 
that the researclies of Tlnmkoldl have tended to cor- 
rect many prevailing errors in tlie geogiapliy of Ame- 
rica ; as he kas accurately fixed tke jmsilion of nearly 
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Aihl‘i Inrulrml capital points in the Sponisli settlements, 

i 1 Ii' liAs ImsidrR ascertiiini'tl, in the most satisfactory 
'namii'r, that the rirer (^issiijniari, which falls-inti) the 
(iliiioco, is also connected, by maans of (he liio No- 
^rr», with the {ireat river Amazons; and it thus ap- 
pears, that the more attentively we inv(‘sti{rate the geo- 
graphy of llif‘ American Coaiirtent, we find it the more 
adudrahly ])rovi(led hy tlic munher, uinl still more hy 
the distribution of its riveiv, with tlu" means of exUm- 
siv(» navifratioii and eomnierce. 

Se(‘ Il^ihiyt’s CoUtu ffon fif Vof/wfca, Cook’s Voy- 
/h'/rs. \hinco!iver's Voyn(ji\ AFi'aies’s Vot/ar/e. ^1 he 
leurjicd iHtmJiK'tiou l)y I Jeiii ieu to Mairhamrs Voy- 
ayt\ iMaekeiizi^H TnnrU in North America. Pike’s 
jonrnvy to the Sonrev t,f the Missisaipi. l.ewis and 
Clnke’.', Trarvis to the Pafific Ocean. l)e Pons, 
Vhyoye a h Pat tie Orievtuk tie hi Terre Fir me. 


Azarn, Vityfaje dunx I'Anuyritpte l\i^eii(}iv)mh\ Ac- 
count of ** recent di'<covpnes in South Ameilcn,’’ in 
I’inkerton’s Geoyrajdry^ .Sd edition, JM. lloniholdr ^ 
has as yet pulfll-loMl imly part (two volumes) of Ids 
JWsoual Xarnitiie ; but the reader will find a sketch 
of Ills expeilitioii hy Dr Kestelimt, annexed to tin* 
JhscovTs irar l ii yrinfrcfi (h.K Sriejmes, on Compte ) vmiu 
IHtr rinat. iJe France a rJunperenr, ])uhlished in Hol- 
land in 18(M) ; and tIuTe is a sliiHilur sketch in titc ad- 
mirable {iccoiint of his Tahlean Physiyne ihs Feyams 
Ftpaiforiahss in the Kith volume «d* the J’Jfiht/nfrf/h 
Jh'riar.^lt^' a have eviay where sought in vain for tin* 
Spanish irdlection hy Estalla, entitled, J iaytro Vri- 
versa/, which extends to Pf vols. 8vo ; and which ap- 
pears, from Mr Pinkert(ni's rcf(‘rences, to contain rnucli 
valuahlo geographical informatiun in regard to Ame- 
rica. (o.) 


# 


A.\fEl{ICA, I-NtTiJi Statls ai‘. a view of the 
recent history of thes(^ Kepuhlics, of their static-tics, 
and political relations, sludl be given under the head 
Cmtkd SrATi:s. 

\MKS a native of the United States, 

WHS horn Apiil Ih PioS, at ] Jedham, a small town a- 
hon* nine miles south <»f Poston, il is father Dr Xa- 
thaiii'-l Anle^, who praefi'^ed as a physician itt P>ridgc- 
water, <lied in I'Kil, leaving his mother with four sons 
and one damrhter. Of thesj* Pisher was the youngest; 
and though l.is moth.er was left in narrow circumstaii- 
ce'', she delerminod to ( ducate him with the utmost 
care. lie accordingly began the stiuly of Palin nheti 
he was tsix years of age ; : .d in ,Tijly 17'I0, scon afrrr 
lie was twelve years old, he was admitted to Harvard 
College ; previous to which he was examined hy a 
gentleman accustuiiied to t<'«ch the laiieuag<’K, who ex- 
p^^ssed surprise at Ids uncomimm (pjickness and act‘u- 
racy. At the university, tin* singtdar modesty and 
inildnes.s of his eharacler, joiiKMl to the pleasnntiies.s 
ami vivacity of his unmners, ciidcaied him hotli to his 
companions and to his inNlructors. lie was scrupu- 
lous in his attention to his studies, and equally so in 
the clw>ice of ids n.^sdx-iates ■ hy nideh means fie fto«in 
acfjiiilred the character of shining i-.rts, and of unMe- 
iiiished morals. 

mong the hfudeiils u1k» at;e»ided this soiniiisiry, a 
-ociety was formed for iqn-cr Inure discussion, and Mr 
Vines here ilrst displayi il ■ .s lolenls for eAternpora 
iieous eloquence. IJu» ' <Migh he was resolved (o 
embrace the profesHU).! . t tin* law, several years pass- 
i*d a\vay before he i ijicied on a course of professio!i- 
a! study. Duriri..’^ this |ierlud, h(* a|>pears to have 
maintained hitnsrit chiefly by teaching a sfl:o(d ; a; d 
Ids intervals of leisure were tilled u|> hy a <ldigcnt per- 
usal of the works of classical writers, both a n i"nf ami 
jmjdcrii. 

He at lengtii commenced his protes^jional career at 
Dedham, his native place, in the yeai I7H! ; and lie 
f^eoii began to lie disliimuished by liis elotjuence ns a 
pl'suler. At tins time, however, l.is nflimtioiii waj' at- 
ii"n teil to public eveiitt!, * bich began to be uirisuallv 


interesting, ami m liireaten ihe rttpture wldcb 
wards look piace hete ecn the colonies and the inotln-j 
country. Mr Ames espoused the cause of the former . 
and though be was not of an age at tlie commenci - 
inent of the contest to take any active pari, he watch- 
ed its progress with all tlie anxiely of a genuine pa 
triot. In the course of lids eventful strug-glc, thi* pr.i- 
v’lMonal rulers of A mein a were great ly distic'-Md fo* 
the ineamf of paying the trimps, ami of defrav n ir ll.o 
other necessary expenses af the sinti; ; ;jn<l they wm 
therefore induci'd to have nreuivc to the mo‘-t i*'. 
cepfioiudile cxj.edicnts. Among theirs the issue oi ^ 
depreciated paper currency formed a standing le-ouicc. 
and this measore was idso acc(-nipainml hy an aihi'to 
ly I'l'gulation of juices. Of all ih.cse projccls Mr Ames 
wjw a zealous ojipo-er, Ar a meeting of a ('onventiot- 
of Delegates assernhh'fi al Concoid. he jiointcd la i iIh' 
cerfaii,^ iniscldefs vvhieli would lesuh from attempt-^ 
of this natiiK* ; exjiatlatiiiLf, in siidjig terms, on the 
futility and injustice of endeavooring to icLotale h\ 
force the >ahie of that wliich must he lj,\<‘d in il.* 
market hy the voluntary consent of the buyer and iIk 
seller. 

In the convention for .fiiifjing the h'deral ci/usti 
tutioi! m l7bH, Mr Aim - acted a consjiicrious pai >. 
Jlc WHS Hiosen the same uar a njemhe: of the Ilonsi 
of llepresentutives, and for eiudit years lu con'iimed 
a firm auj)|)ort(‘r of Wasliingdon's adinini^tiaiioo. In 
the contests ot'casioiied in hhiioju^ I>y tin; jirovae.s^ 
of t)ie iTeiich revolution, he ajipears to Inive been a 
keen juirtisan ol the powers comhirn'd ag.tinst I’licne 
and in the. controversy which io<dv plaer heiuefn 
Ihitain ami Aimnica, lesjMn rmg^ the privllcue of the 
neutral powers duiing war, he esjamsed the caus< oi 
the belligerent ; jdeuding warmly for the evereiM- 
of the muritiine rights of Ihilain in their fullest ex- 
tent. In his zealous hostility again*' 1 IVame, head 
vised lii.s eountrymen, both in his jiolilical sjieeehes 
and writinirs, to submit to all the restrictions im 
posed hy this country on the commerce of tlie neutial 
powers. 

In the year 17%, he reliied from pul ’ic haziness 
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in consofjupncp of his derllning Iioaltli ; but lu' still 
^ continued a dill**:t‘nt \viiu*r of political pshuv-^. 'i*ho 

1 theso pid)liral.ionfl was ijptoTjdiy fo sup- 

port llu' (hrlinin{j raii'»o of the fpdpiuli ^ts,— to vin- 
dicate*. the policy of Ijiltaiui — and to jnvakcii ilift jea- * 
lou‘.y of his countrymen aji'uinst tin* liosii^ai».l umhi- 
tioiis vi.‘\vs of VVance. His health, how^oi, which 
hud ! Oil the decline since the y<'.«r U‘.)5, Wfts 
non h.okcii, ami tiiou<f^h he. was chosen ^jresielent of 
Harvard ceille^e, he was obliged to decline the of- 
fice. He conliniieil for two years in u fitnle of ex- 
trc’im* deliility, and on the 4th duly 1804 he expired. 

• When intelligence reached Iloston of his death, a 
iiieeiinii; of the citiKcns took place to testify their re*- 
sjier’t I'wr his services and character, and at their re- 
(ine*,!, his reiisaijis were hronght to the capital for iii- 
lerrninit. 

In America, the literary chanieter of Fisher Ames 
np|e‘ars to he held in high estimation; and soinc of 
lii.- cfujotrymen have even been absurd enough tocom- 
]ci?e him to Jhirke. W'e |)orused his essays with a 
■ ■n:if>^it) greatly excited hy so ambitiotJS a compari- 
stiii ; Imi v. ithoiit being able to discover one trait of 
reh(‘iiil)lance to that great master of political philosp- 
|ihy and ehnpiejil composition ; — without perceiving 
;niy thing much above mediocrity, cither in thought 
or (‘xpre-ssiou ; — and with fiequejit feelings of tedium 
and (li.“'Uiist, excited hy abortive Rtrainings after inia- 
t'eryand ehxpieiice. Having said thus much, we think 
it hnt right to add the oj/mion delivered by perhfqw 
5 llic uhli*st American writer of the jweftent day, that 
,\nn's, both as an oratoi and an author, would have 
I’cdlected lustre on any country ; and maybe consider- 
ed US the most perfect model for yoiithlul emulation, 
which the Hiiited States have produced.*’ Ainr.ncan 
AVee //', A'ol. 1. p. Sy. 

Ijis works, with an arcotmf of his' life, weit; pu- 
Mi-'li.-d in an octsuM volmm; at Iloston, in 1800; and 
'he wriUT to whom wc have juvst alluded pronounces 
:!)is volume, “ not oidy a treastire of political w'isdom, 
>M|t !i literary monuntent, which every American 
'hoiih! i^)n;em}dut(i with gratitude and patriotic 
pride." (o.) 

AMAf AN (dt'ii.v (.’dxkad), a Physician, and one 
111 ' tlie ( arlicsi, wrilci-s on the instruction of the (Jcfrf 
itn<f thfjiif}, was horn tit SchalVlcausen, hut in what 
ye;i! is niicerlfiin. in l(i87, he graduated at Ikcslc ; 
•md. his reii'jii.ns princijdes not permittiug him lo. 
M>)ili' m Ids native coimlry, he ri'tireil to Holbiiid, 
nbei<‘ li(' ajqaau’s to have devoted his time and atten- 
tion childly to the cure of the defects and iiojfcrfec- 
r.mts of speech. He first calletl the attention of the 
jinldic to hi.s method, in a paper which wtis ijisertcd 
in the Pftilusojtlnvttl Tran savf ion s ; and which ap- 
peared in a separate form in ih(i year lG9l2, under 
1 he t itl(‘, y^rdns Laf/uvuSi slir. Memodus qua qtd .v/// - 
W//.V n.'tfifs rri ioqni possif ; tmtl afterwards, with much 
addiiioha} n it ter, in 170^ and 175^8, under the title, 
/)fs;ifr//,tia do Lftf/nrla, qua non mhim. d 

iaqitondi aUificinm t.r oriyitiihus suis ernjnttnr^ sed el 
iradiintur wuy//u, t/nihns if qni oh ifUHtnuhulis suhdI 
c'C '\\\:'v\ f nor nut, h(fne!ani adipisci, quique diffu'tdter 
inquiintur, ritia anu emotulari jtosaunt. In this work, 

> |jich Haller terms verc mreumt' he developes, 
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with great ability, tlie mechanihm of language, and 
dpscrihes the jiroce.ss which he employed in teaching 
its use to the unfortunate class of itersons cotnmitted 
to his care. This cousJ.sted principally in exciting the 
atteiitioji of his pu]>iis to tlie motions of his lips cm! 
laryn.v while ho spoke ; and thmi inducing them, by 
gentle means, to irnitato these movcimnts, till In* 
brought them to repeat distincily letters, svllublcs. 
and words. As hia method was excellent, we may 
readily give him credit for the success to whicli be 
lays claim. In a long course of practice, iic 
that he never failed in his endeavours hut in two ni- 
stancps ; one of which was that of a’ girl wlio was im 
idiot, and the other that of a Jew, from whose fatlon 
he for(‘saw that he would not get any thanks for his 
trouble. The edition of 4’adius Aurelianus, wbicii 
was undertaken hy the Welsteim in 17()y, and width 
still ranks as tme ttf the best editions of that authoi-, 
was superintended by Amniun. (r.) 

AMMAN (FawJ, a Fhysici.ui wod Botanist, was 
horn at Breslau in 1G84. In HifeJ, Im received t)«e 
degree of Doettw of Medicine from the University of 
Leipsic, and in 1004 wtes admilied a, memi.cr of the 
.Society I^otanv Curiomram^ under the name, of Drp 
andor. Shortly afterwards, he was chosen IjMiiuu - 
dinary Professor of Medicine in the above-mentioned 
University; and in 1G74, he was priunoted to the 
Botanical Chair, ivhicli he ag.nin, in i(>8*2, exchangr<l 
for the Physiological, lie died in IGDl. Paul Am- 
man seems to have been a man of an acute mind, find 
extensive learning; but a restless and irritable dis- 
po'^iiion led him to engage loo much in controversv, 
and to indulge in a degive of raillery in his writing-, 
which the nature of the subjects htu’dly warranted. 
By his first work, which was publislunl in 1G70, im 
dcr the title Jfodivi/HJ (^rifioa, aott (Xnfnrhi (’into ten 
in /'\f4'tdiate LipTfonsi resolnfornm rffriis discursihus 
unda^ he <lrevr d(»wij upon Idiusclj' the displeasure <d 
the racuhy, who had certainly ud cause to rejoice at 
this expotuve of their decisions. Iti the Parovnm}o,< 
ad disoentos viroif indifiUionnni modh ariosi iniondutia- 
mm ovanpata^ whicli aj)peared three years aCferwards, 
and in the Ironwam JSumic Ponipilii vvui JlipimmU y 
which he puhli.shed in IG89, la; showed his indepen- 
dent turn of thinking, hy boldly attacking the systems 
of (Jalen and Hippocrates, and the abuses to which 
the implic.it adoption of them had given nVe. But it 
is chiefiy on bis botanical writings that his fame ought 
to re.st. The SappoUeJi' Jioianica^ d Mnvuductio ad 
Mafiriam Modaunu wliich be cotnmitted to the press 
ill B>75, contains a full but somewhat, prolix catalogue 
of llio plants of the botanic garden of Leipsic and its 
eiiviroiis, with their synonyms ; followed hy a brief 
introduction to the study of tin* iMateria Medica, 
which proveii lui accurate knoivlcilge of the science itt* 
was then employed in teaching. His next publica- 
tion w as entitled, Charattor Plantarnni NaturaUsy ah 
nlfimo Ji no, viz, /nwli/rcotiono dostonphiSy et in pra^ 
iiom pinlatrornm jKreavonos ct cxompla dipestnji ; to 
the second edition of which, in 1685, he prefixed «, 
dishortation on the true chissiHcation of [dants. In titis 
work lie adopted the arrangement of Morrison, 
endeavouring to show, as the title imports, that the 
genera of plants were only to be distinguished by 
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■:' ■'•'5< v-V/v '■' .J curredy^tha. Greek 'Iiaino.w sand being '«^r . '^ , - 

Anpsoaluoi ... Mi ^11 W Ibd- n ! . V But whether Our sal^ammcmiac was knowii 

ancients or, hot, ther^ can be no doubt that it was 
;#4':''' , . — a-t-'.- ' ... isdl k«9wram''the Alchemists. ,4 Albertus Magnus, in , 

fe' ;■ ; . ‘ >' ;46.lt!?i5.; '' • . :. ,. . ^ AWipw^';ia!^^ u^-tbat there were ■ 

and chloride of abimoniuth, m ^d spmtftiiaesmd f . 

a compound # 97J4.cMrt^'S|^ tNSw^***^*^ '' ‘ 

” *ff this andysM‘'of'S^^inmdtt ooittCt,'>'-iaf^:'it, 
think ills, itmllotra thm4iis«dti.when 

driest^ contain^ ^ integrant par^e Of mBdadW-lil 

i'l ' ■’ an 


ammonium, and thirty-eew 

ter.- it is cothpmd'^h^mciil^^ 


Chloride of 
Water-.i 


But if the smallest qi^tity of 
moniae, mde Am pameily 4 
ammoidieal sOa, .mf® 
its weiaht, toe ini 
Bostoefi, Trail, 





Immnawdii 
AmsIf 

Sftr'i'-StteS' 


} cdilmmhdio^ then, that trae aalr 
BmU 

. But after 
a^orii ftfcwuhd also in . 


duiuf. 




t'^hn i 
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Antmoiiluc, moisten^ witli w^a-watov; foi^ aal«aininoniac in ruUh 
S al, Kigali. qiiautiti«H fliiiiag London 

bricks, the aaud of wliich is lirougiit from tlieBfift aHdi'e, 
the fuol is pit'Coa). , ; t' , 

Ift^he Latin, am] Fix^eh ehemical;W>ha, 

piiUUhed inAho sevet$teentli, and the besotting of the 
.«igl||taant]i the name of this Hidfc ia uaUaliy 

-i^ntten . salfdrmrii(xc* This vk conopi ye to be^ an okI 
(yarmah iviotd ; for h^jpveu idpha^- 

ticOl ^afalo^iie of all ilte Latin teehnica) whicli 
he naoa in bis worku, witli a German tnmalaw Of etidu 
Now, ^he German translation which he gives ojf joA 
iimmomcicHs is mUxmomttc. fbo jjws^t,G<^fm 
name for tips aait is salmiak* , ^ / 

Egypt U the country wliere aaVammoni|c ym fim 
marmractiiredy and from which .En^po torilt^y years 
WAS supplied witFi it. This commerce 
on hy the Venetians, and afterwards by this Duicli. 
Nothing was known about the method employ^ by 
the Eg 5 »ptiaii 8 till the year 17i$» ; In Wift G^ni^y 
junior read a paper to the hVencli Ai^denii^, ahowing^ 
tlrnt jial-ammotiiao rau^t be formed by.,^bUmatioh> 
But his opinkm wtei, opposed no. yioleiitljKby Hbmbei^^ 
andLemery, tbaji idie paperri^ tm^ In 1719, 

iM, Lemaire, the sent the' 

Academy an aedount of sal* 

ammoniac in Egypt. Tlie salt it appeared was obta^;* 
*^d y)y simplo subhmation fmm soot* In the year, 1769, 
i^innmuS!a:omruuoicated to the lioyal Society a cbnreet 
detail of the whole process, which he had received 
from Dr Hassfdquist, who bad travelled itt that coun- 
try as a naturalist. This account is published in the 
5 1st volume of th& Philomphwcd Transat^i/m (17^, 
p. iH)4*) Almost the only fuel used in Egypt h the 
dung of cattle. This is collected dunng the four fimt 
months of the year, when tho cattle feed on spring 
grass, which in Egypt is a kind of clover, it is dnetl, . 
and sold to the common people as fuel. Tho soot from 
fdhH fuel is carefully collected and sold to the sal-am- 
moniac makers, who only work.during the months of 
March and April ; for at other periods of the year die 
dung of their cattle is not ht for their purpose. .An 
oblong oven is built of bricks and moist dung, as long 
. again as brrmd, and of such a size that the outside or 
dat pfprt of the top of the ardr may hold fifty glass ros- 
khIs, ten lit length, and five in breadth, eadt yesid ha- v 
viog a covity left for it in the brlik work of the an:h. 
1'hese glass vessels are gJobuhir, wdth.a nech an inch 
long, and two inches wide. In genial, they are .about 
eighteen inches in diauieter. Each vessel is Vmated 
over with a fine clay found in Xhf J^ile, and after- 
wAids with sUaw. They are filled two-thirds with . 
soot, and put hito their holes at the top oven. 
At first a gentle fire is raisiul, and tho'^a^p^ture is 
gradually increased to the highest fiefiP^eei at Which*’ 
it is kept for three days. A smoke with asourlsli 
Hmell, not unplemnti lasuea.. first fito the glasses 
then tlie salt sublimes, and tHstluppei' part of the 
vessel. 

It was long supposed, that urine and ca- 

mels' dung were essential for thf^hccess of tile above 
process. But t^is is a mistakh;' tlie dung of Wat^k- v 
wittlft, horses, sheep, goats, ftd. are ,|ill used protois- 
<iuouHly. The dung ol tbif^v4U)>li^ the. 


■'■lA-Y 
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sal-ammoniac roady formed. ; 'Hiis depends upon the Ammonisr , 
food whlcli the animals Bye dni and is . 

oh^ fit for th« purpose at pne s^mi td" yaar*^'^''''’V’^ 

. iikew^ taiidy 

formed, ami merely miiofi j tyith a quantity of ohkr* 
coal, oilD^c. from whic)i:^tt,5i« fiesS by^sul^fima- 
*'tipn.:. ihforma|ditV;th|tV li^^ ^-ammo- 
« i»ac in wbt obtahied/ Jbumingv the df 
: cattle thai hiul M ou the 'iahPd plmits in the marshy ^ 
es near the Mediterranean, v tlm Egypthm me- 
thod of db^iiing sat^mmediiaG 'is the simp^^^ pos- 
,_aiWe* ‘ , . '■ . 

The first attempt to tOanufi^ture sal-ammoniac in 
Europe >vaafmfide a Mr Quodwin, a chemist of Lon- 
don, about ^he begaming hf tlie eighteenth century, 

<Wo do nut^kubt^ w p.roc#i accuiately \ hut he ap- 
peaiA salt^ and 

putrid; tm%^j^^edieh in his Lucies 

of it as Iun opinion, 

. tnOti^O^salli M^iued by this procefts was not sal-am- 

and even desciilieK 
simlimiug that salt. But he must havr 
.jbeah iiaist^eti f for smphate of ammoniac, as appears 
from the experiments of Hatchett^^ entirely decorn - 
; posed Vhou we atumipt to sublime it. Goodwin s pro- 
cess, however, whatever it ^vas, did nOt succeed, and 
was speedily abandoned. In the year 1740, a patent 
w^; takem out for making sal-ahimoniac by a London 
manufacturer.' The process was nearly tlie satno as 
(^oodWinV^ and was equally iinsuccessfuL The first 
Ruccessfiil manufacture of sal-ammoniac in this coun- 
tiiy wa^ established in Edinburgit by Dr Hutton and 
pfiivy* We do not know in what year the ma- 
imfa^ry ^ begun ; but as the plan was couccikmI 
while these gentleman were sttideuts at the univerj»ity 
of Edinburgh, tho establishment of the w^wk cannot 
have been for from tho year 1760. From the Ihiivcr- 
jisity of, Edinburgh, Dr HUtlon went to Paris. During 
his absence, IMr Davy began the maaufactor}', and, on 
,his return, admitted iiim us a panner. This original 
manufactory wdsted, in Edinburgh till witliin ihest* few 
years. . Ilie low ptico of sabammonlac during the wnr 
with ilussia, inducad'tbc pioplietora to abanrlon it, as 
1 VAS the case with /almost all tho sal-ammoniac works 
. tu Britain. ? -? , ' , 

$al-ammoni^ was firj>t ni$qufactured in France hy 
vBaumr, who estdUished a ^0*^ <lhoUt the year 1760 ; 
hut whether it was posteiior or anterior to the work of 
>Hatton and Davy, we do not know. Manufactories of 
it were afterwaids established iu Germany, Holland, 

Und l*1auders. 

• VariouaiDodeH were followed in Europe to procure 
this salt. But the theory (if we can apply the term 
here) of most of the luanufocfum-s wan the same. 

They formed a sulphate of ammonia, which they mix- 
'Od with rommon suit, A double flecomposiiion took 
Tho sulphuric acid of the sedphate united with 
thu^sqda of the common salty and formed Glaubers, 
salf^ , which was obtained in great abundance hy cryn- 
tafiiagt^on, and sold as a medicine. The muriatic acid 
and ammonia, uniting togetlieri formed sal-ainmonim’, 
which was sublimed. When the British Govern- 
ment imposOd a heavy duty on Glauber salts, the 
manufactiue of ^-ammoniac in this country received 



% WoHr, that it i* not lihely itevor to recover 
it.} giro A. sh^ a^tcJhjof the firfjce»8eR fol- 

in an oriier^to afford 

distiiit'it'wlca;^^‘'^}iit^Siod of; 

' ^fore ''i^vnyajpK^f^urea 

iiea- ■■ 

: #ji^ :i>f anginal F^tm tnethod. 

Bricka; or ralli^ ball^i wo^ tbmod of the follojving 
liiotemls ; twontySfive parts pound# ^-ooal, . five 
partR of ROpt, ttvO parts of^ c)ay« apd m i^cli of a sa.> 
lurated uqttediis e(4utioTrofOpMr#n?^ti as was suffix 
eieiit to convert the WhoIft lAti^ | ^tej; thii) paste was 
molded in an iron monlihiand th^ h^la ^fferedtodry. 
'I'Kese wore burnt in with a 

qTtautity of (try bones, does 

not appear to hare be^ vtbe 

fufr^acu comm unicat#, by an apOilwh^ f iwo 
wide, into ;i ^;lu]led bjieli: cbamber : From tiie 
top of tills (■ii..iidior, there was a oOoii^i^ion, like- * 
wise two incti(‘s wide, wHh a borla#tai|pl^py^wbidi 
ternnimted in a pe^endicukr chimndy. iHbe w was 
kept up .Aidib tose materials for 4# or sit' months^ 
and then allowed id go out. By the tombustion of 
tlie pit^coals, soot, and bones, a quantity of' oarbonato 
of annnonla k formfd* , The common salt is decom*.. 
nosed by the clay, and muriatic; acid disengaged. 
This arid coming in contact with the carbonate of iim- 
inonia. decoinpo.soa it, aOd sai-ammontae is formed,^ 
The aides and roof of the vaulted obambor are found 
coated With this impure sal-amrOopiac, hvMch k 
fully removed. The^ bottom of the chamber, bad’ the 
hori/ontal gallery above, contain Ufcewi# aal«ammo- 
niiic ; but so much loaded with bitumen, that it requires 
to IxH bifrnt a second time! before the sal-miimoniac 
ran be extracted. Tbu inqiure sakammoniac k put 
into egg'd lapedtlay vessels, twenty iitclms long, and 
aixteou in duunOtor, Kacb is filled to within three 
inch(!s of the top. The tower pait of these vessels k 
ex[)ONed te a graduated boat fpf forty>c4ght hours, 
while the ujipor mwt being left in the af is com- 
paratively cool, llie oily mattor is fiwt driven off ; 

' and tliuLi the SHl'anmiomac if mihffnied. in a tako in 

the upper pai’t of the vessel. 'The fdnkcoolj, and any . 
(HIipi' lixed nioi^tor present, remaino at the' botUi^. 
Hiially, the clay vessels are brokOn, .and the cakes of 
Ha!*amtnoniac taKeii out. There is a small bole in the 
upper part of the clay vessels, and care is .lakdrt to 
keep ibiH hole open during tlie whole ptoceiif, to pre- 
vent the vessel from Imrating^ Fifteen pwfts of the 
sooty matter, Uilven froin the vaulted chn^hers, yield 
about five palrtH of sal^kthmoniac. Jomim des 'MimSi . 
Xo. X, p. 3, V . : ' , J 

'riie original process of Danm^ ^^ th distil animal " 
subriiances, in order to procute carbona^ of 

atnnumia. With this salt be deeok^kd the munate 
of magnesia, which exists in consiahiShk.;^!^*?^ 
the mother ley of common salt, 

is procured from «ea water J the Iwjpld . 

sal-ammoniac was evaporaied, and the ^ 

sublimed. ':,"i ’'"''..v 

'I'his process waa [^e#ily, almndqnoj^ another 
substituted in its place, ,by MlVj* t^ehSttO and Dine. . 
They brought into contact, in a letribn cbwnher, va- 
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pours of ammonia and of muriatic arid. The aiwhSifc Aminoniat. 
nia^AVas ^rocuretlby distilling animal sulwtapcos, .and ,, 
thyC.';|H^r»atic acid by decomposing common salt ,hy 
niemi^pf aarphtfr'ic ^acid. Bpt this method, ^oii^i. 

ii^^ l^ded a w^as spoedDy 

ahimdon# dn 

The prpS(»i» and Davy was to^oeure 

ammimia, which thdy^dldc^^y from soot, ^is they 
c# verted li^o .The sulphafr^f 

was i^Ohim ibiw two salts 

were p#&re4 ; vOkidbe/a eaft> which they obtained 
by c^^taUistation) ai# salTom^niac, . Which was sub- 

Almost all the mandkctsti^ of sal-ammoniac, 
whether in Britain, France, dr 'Qei^mioy, w^fere simi- 
lar in principle to diat of Huttoii tntd Davy. 
only difference conristed in the! means emploi^d 
to .procure the sulphate of nmioonia^ We sbdllde- 
sCribo ja mahiffaMui^ formerly existing, in London, in 
which ;^e m^^da employed were both^emific and 

\Tlm Wtottal from W^hidi tlm ammonia was ex- 
!^^ Wjsna /opliected in the 

streets, {djuhglidlil, ebj^y by :oId women. 

The bones Were :hrui^' iatfd ^|ued^^ order to ex- 
tract tlie fst which ihoy c^ sold . 

^ to the soop-midiers. They' were, then put into iron 
Cylindecs eight feet long, and three feet in diameter, 
placed hoTUonttady over 'a fire plape, so that tliey 
could ho made red hot.. At OUe end of the cylinder 
wa.s a mouth, about fourtoah inches indiametor. by 
which the bones were Introduceil. Tliis mouth wa** 
accuiately shut by a cover, and made air tight by 
means of lute. From the other end of the cylin ^ 
proceeded a cast-iron pipes from six to eight itn 
m diameter, and twenty feet long, terminating in « 
one or more oblong leiulen receivers, vihich were 
kept cool by neater placed in a leaden vessel, the bot- 
tom of which formed (heir cover, the juncture being 
secured by lute. Of these receivers there were com- 
monly two to eacli still, or three to two stilk. Every 
rei«eiver was about twelve feet long, one foot deep, 
awl fr^urteen iuehes' wide ; arul the refrigeretory that 
covered it held; akiut fi>ur inches in depth of water. 

" At end most ikmole from the still was a pipe, lit- 
tod with a wctodeo plug# for the purpose of drewing 
off Ae condeotod liquor; and above this a hole 
which the gas awl uncondensible repour pass- 
ed thoopen air. 

>4^ smglo chi^e of each still yielded about 36 
. pouids,.^ impure alkkline liquor, and about 30 pounds 
of id#V,l^tid uiV floating on tto su This latter 
tlie amiqo&ia was saturated with 
^ the mother liquor 

economi- 

by^lop^ and piilveHxed gypsun\ 

la tbis las^O^i^he oimtliriels iVere mixed, and left :n 
(Kmtaet A double decomposirioa 

took place ; the jHdph|^ ae 
with the tlm .ca^^ acid of the car- 

I'boiutto combia# 11 ^' the lime of the gypsum. The r 
' Solution of s^Ph^ of ammonia t^s preduted was' 

. toixhd with #^ tolt, by whidh Glanbert aili Ond 
' kd-amto<>hkif ^d aepaj^ted fitoitt 
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Awif^nittc, For tl}il^r|>Of(fi thfe TK^ild, ctarl^^d by subsidence w On ^lie ^*”2T|***'’ 

ftnd depiuitiitioii, was transferref) iu^; oblong leaded fwa!B^ ' l*^!dd be „ 

' 'boilers, about nim* feet long, 'three wide, ™.<dlnb <5*>******y^■‘^^ An*. 

ineliddf''deep. Two- thirds of ■ the ;teagtli o|;j'^eo ;’<^«cDhttTO;il^ldie.hi^^^ i' 

boil(^. vere set, tibou 'Healed hj^a'' fire, ■ ^ 

,' 'tbev .rebiiiliudg 'wja'Auhported' Of^O^ry 

' . ‘'^Uii\ 'drift, def^iedvlSoirt:, ftwi'";}wttil 

■ , the OHidhwfV «Jt« ; ■ 

tsb:^ <^, e^ Ofie'pis^!^simt>re 

ehoy^ft ihto Wkets pHuied the; the iwcount idfjjenin^^ 

^rtbe li<|utd which didihif off n»y he yent^ of d^^stley,;^ 
lost l^e eiraporati(^ cohtinuOft'ftiribhjfhered prir^gfe byv;^M|ehd a maniiW^>7 at 

4l$ of sal-aminoniac begin to eppedt W eotrstowBfljeiioVi^ f ril^Mioirth^a4d;i^ at For». 

the liquid is then into Opolei^ [tm ftepoMts ^helto, nei^:£^^^h. '/He inixed toother aninuil 
little else then saUmmdniac. ftli' ipai^ |clM||^);WiQn^ 

' sinks ,t0'' 70^ ' Tte crystals ‘yohi0?ed rt*ia«h» ■ ■ 

that they'ihay; 00 t\he nnxed.ls'i!tH\tU;G1aii^^ after;mft|||^^i^^^ 

which begins at that ^ ^hlpiiriftttre to Voon'eepjia^ It consists chiji^y^df 

The Sift^ainidHdiaethtte bbdEnQed » diet diaioeft^^ lOutilferW Tl^ii^^ |sj^ is burnt in lir* ' 

ketsj aiid iihdti ia^oteftlO heat U»; a;k^d til oven, till, nai^i;^^ snniil chambers jda- 

tho iiyateir of ery^fallhehtion is diiren oE^ / It beodmes rsodi^w; tiie, jFurnaees, . :Thie {[f^Uco t-ootoiOs abtin* 
eiidOi^y, Mahle^ t>fiBiif4»Hsblour, wMte „ daa<M|»l^#^lOodUc^ #1iloh lO i4^i^d pu^ by sub- 

■ ' -dhtments.’ , ' '> ' ■ ^ilim(iSWT\'‘We.coocdlve'lhe tbed^'-^/th<a prOjCeas to 

' - Tins salt is lnfM<HieeftiJ;w!^|to ' 

^ ^ lar grey eardlbn jai^, tp^ |iph a bole . bustidn lf/ the animal matter. tHie imHmito immio- 
of about half an inch ip nissce^), lute^l.Oiic; ^ittply a^Omposes the muriate of'magdbtia, 

with a mixtuie of Olay and JborM^dung. ; .ilha^ In prihcipte, therefore, 

set in earthen pots Over a littoog Bre, ihpTuni^ ftm|W{‘ from.B^^ Ongmal processt tiiOugH/ in 

either a circular or oval form, 2 m cep&tde ^ Oont^« it is probably greatly aupenor to it. 

ing from m to eighteeib surrounded Vi^ sand op to . WHe 'liai'ja^lM doubt that Baame's method yields a 
the edge of .the pot, and idso having about 2jr belches fjrom the same quantity of materials ; but 

of sand on the coyer, conned bynd iioa liitiig about niia ;iilp«obnMy mi^ more counterlmlanced by 
t' ‘i!Q indlh^ deep, and tWo unmes less in dFameter the yo^ s^tei^expenim attending his No- 

tlian the oo^nr, in oijder that the luting, should it gi re / thing cim mmonstmm this mo^ clearly than the cir- 
* way, ahy be' repaired without suffering covers to cumstanoe that Jiis meftiod was abandoned imFrance aa 
lie cool^'by the removal of the tiibd for, during the ^ too expmive, though labour be much cheaper in that 
sublimation, their tern per^re should be about country than in this, while Mr Astlep manufactures his 

These earthen vessels may bq filled with tlm drieft s^^moniac wilh profit in the neighbourhOotl of Kdin- 
salt, to within tWo inches nf the top* It may be gent* biirgfu ^ (j.) 

ly pressed in, but n<tt rammtxl close. The fiim> which / ' AMPHIBIA, Bee Reptilia in Index to the ai'> 
has been lighted soine time befi)re, is now to he raised, yainT^Bko^^^^^ 

gradually till the iron pots are of a pretty strong red ? Ail^Ay a Xatitt ' plural termination, approprint- 
heat all round. They are so placed in the fui^ce, 'ed to/m of the observations and « 

that tim upper pait is first heated I the Mtoimi rest- eritioisiOe df^ eminen delivered in con- 

^ ing on solid brick work. At fbsti 'It quantity ' Of /yeiaatioh^/ Wlwded , by their ^friends, or dis- 
aqueous vapour, carrying with it apo^n ofd^sa% . cbvei^d hmobg iHtir l>apera> allter their decease, 
escapes through the hole in the cover. 11m ho^O O^ term Ana is hut of modem origin, 

be Icff <meii as long aa any moistiuB exhales. Ipi^ is ibe spates of composition to which it bos been 
known oy bringing a cold spsdth ifpn pla^ near applied, is not of such recent date at some per- 
the hole, in order to condense t^:SubUnmto* ' When sons have imagined It appears from Dller^- 
the wator is g^, the salt attires itsiiif this )ot%^BMi0hque Orienfede^ that, since tbO e^iest 
platO, "in the tonh of a dry semivtr 4 mkM|i|^ peH^ the {laetern nations liave been^in the habit 

The hole is now t/o be stopped w and of presOfving the maxims of their sages. Prom 

more sand put upon tho coveh' IV heal ;hi tO he. timoi this practire passed to the <^ks ami Rq- 
kept up tin if is judged that most pf tiie sal^uio- /nraoil* Ilato, and Xenophon treasured up, aud re- 
niac, but not the Inm ; sabHmo^.- The two re- the toyhigs of their master Boemtes. From 

quinto foi' this depMdflg V the mu>pld> Arrian, in the Ooncluding books 

he learned by experienito. Df liie Vat be continued which liave not descended to 

loo long, the cake of ial«nminijiV^ yel- millie^,' collected thp casual observations which 

low colour, and a scoreHedj appear- Had d^Rffed ffom Epictetiis. Hie numerous apoph- 

ance, which, injuring ito sg^iht^^ to be thbgms scattered in iSitardb, piogenes Laertius, 
avmded. \rten the lute giVs wty^ and requires and othef t evince thift/it had been cus- 

^ fepauing during the process toraary in/f^ce to preset the ideas deliver- 




Am, e4 iiluitinous chiif«ete»f It ap^^ ibat Jjilms 
i^-V^ Oafiff coomilfid a book of opopUttowa, which he 
, ] roii^wd the Wwfafia erf Cie^^ 

' a A-oedihan of that '^^rated a^and orator 

\ cofeKi^ three hooka of Swe^l Entitled JE^ €h 

cerpwjw?, \^e are told hf Suetohiitta thaf jCaiua Me- 
ovimnallj the Imf affetwiirda ihe frwd- 
man and tib^an of \^ei»cenafl) collected the ea^ngs 
of his ioaster ; >hd Atutis GelUus has %l1ed his J^octe^ 
Autt^ with .tpei^otea n^bich he h^rd from those dis- 
tingoi^ied characters whose society he frequented in 
Rome« Were the hooks compiled by the treedmen of 
Cicero and Maecenas noW extaoti thea might be en- 
titled Ana; and it is certaittly ^ Jje whetted, ^ 
we posses^ no authentic record of the conversational 
remarks or hints wliich dropped from sages, ora- 
tors, or statesmen of (kej^e and Howlnte'^ 

res|iog would bo a CtnUoqikt Mimm^ erf Atticus or 
Cower ! ' ; 1 ' 

But though vestiges of this spectre of composition 
may he traced in tiie classical agesj it is maly in mo- 
dem times that it has attained to full pimulsrity and 
perfection- Literary anecdotes, critical reflections, and 
historicid incidents, canie to be mingled witli.il^e de- 
tail of hon-m(it0 and ludicrous tales ; so that instruction 
and entertainment were agreeably blended* The term 
“ Ana seems to have been applied to such collections 
far bx^ek as the beginning of the fifteenth century. 
I’hus, Francesco Barbaro^ in a letter to Boggio, soys, 
that die information and anecdotes which Poggio, and 
Burthelemi Mont(*politiano bad picked up dui'lng a li- 
terary excursion tlirougb Germanyt will be called Am: 
** (iuemadmodum Mala ab Anpio e Claudia gente Ap 
piemuf et pira a Mallio Mailiafia cognominata sunt, 
sic liuic Uterarum quie yestm ope et opera (Jetmania in 
Italia deforetur, aliquandu et Pi^guxna mt MontepoH* 
tiam vocabuntur,” 

Poggio Brac<'iolini, to whom this letter is addressed, 
and to whom the W'orld is indebted for ibe^preserva- 
tioii of so many classical remains, is the first eminent 
person of modern times whowi jests and opipions have 
been transmitted to posterity. Poggio tyas secretory 
to five sueccssire Popes. During the pontifi<Jate of 
Martin V. who was chosen in If 17, Pof^o and other 
iHfMwhera of the Kninan Chancery were in the habit of 
ttSHfiiibling in a common liall adjoining the Vatican, in 
order to converse freely. on all subjects. Being more 
studious of wit than of truth, they termed tliis apart- 
ment Buggiate ; a word signifying a place of rperoa- 
tion where tales are related, ana which Foggii himself 
interprets Mfm.daciorum Officina* At these, meetings 
Poggio and his friends discii^d the nevw and scandal 
of die day, and communicated to each <rther entertain- 
ing anecdotes ; they attacked what they did not ap- 
jirove, and tliey approved of little : they also indulged 
in the utmost latitude of satiric remark; dealing out 
tlieir sarcBsms with sucli impaiti^#|:^th(it thsjj did 
not spare even the Pope and Cardiita)^ ' The pomted 
jests and humorous stories which occ^ed iajm^ un- 
restrained converwtioiis were collected by p0g^; ^d 
formed the chief matorirfe of his print- 

ed, according to Da Burb» in H70. Tfiia CTlohrated 
collection, which foiatts a principjri part.of the Poggi* 
amt 1® chiefly valuable aa recording itite^ting anec- 
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dotes (rf eminent meh of the fourteenth and fifrasi^ Anti, 
^hturj^i. It jdao contains a nMml>er of quibbles or 

and a still greater number of idle and lb> • ^ ^ 

, Many of these, h6we\ ei , are not dri- 
g^ni^^eome "df being talmh from ancient authors, 

and a fitdl gfea% 'number iVpm the Fdhliam of the 
: Th^ i^e PgJUlim Ia CiAoi^ des Cordn- 
iierst is l&n'BtaetmBjivi Fmfwisci of Poggio. Le Afru- 
nieriTAl^f Pogi^ipV ()va, Du VUam 
et de is Ms Mu^ Demerscff and du JM 

Tondu,hm'f*^d0i&cmMuli^^ On 

the other hSnd, Po^io has attested mucli to suc- 
ceeding wAtem-^Hj^B Carvers i® his IWo 
dm FUeffij and Pontaine’s.^ihb]e^^ CharlataH, 
he et k Eemrdt and fkj^i'of the Wdf aM, F(kc " 
pleading before tbo; Ape, are ftoti^ originally re- 

lated by Poggio- TTie 

the most amusing and intere^img part of the Poggiam 
printed at Amsterdam in > but this colleetioaPcggians. 
also comprehends some fanlier anecdotes of his life, 
and a few scattered maxims extracted jrom lus gravdr 


Though Poggio was tlie first person whose remarks 
aiul hon-mots were collected under the name of Ana, 
tile Scaligeramt which contams the opinions of dnseph 
Scaligcr, was the first work pmUeM under that ap- 
uellatioii ; and accordingly may be regarded as having 
led the way to that class of publications. 

There are two collections called ScaligeranaF— a /n’t-ScsUgoraiiR. 
ma and eecundu Sealigeinna. The first was compiled 
by a Physiehiu, mmnd Fmnew Vei’tuniea, Sieur de 
lAvmi, who attended the faibily of the Messieurs 
Chateignor, in whose house Jemeph S(»liger resided. 

He, In consequence, bad frequent opportunities of 
meeting that celebrated critic, and was m the custom 
of committing to paper the learned or ingenious obser- 
vations which dropped from him in the course of con-, 
versation ; to which he occasionally added remarks of 
his own. This collection, which was chiefly in Latin, 
remained in manuscript many years after the death of 
the compiler. It was at lengtii purcbasoii by M. de 
Sigpgne, who puldished it in 1669, under the title of 

ing upon it the title jmnio, in order to prestTve its 
claim of priority ov^r anotlier Scaligerana, which had 
been pubiislied three^ears before, but had been more 
recently compiled. This seex^nd work, known by the 
name of S^nda ScaUgermiOf was collectod by two 
bro^dra of'tbe name of Vassan, wdio went t ojgm plete 
their studies at the University of Leydet^|K iyhi(di 
Scaliger was at that time one of the profes^SP jj^eink 
particularly recommended to 3caltger, they were re- 
ceive4 Wis house, and daily etyoyed his conversation ; 
in die of which, ^ gave them much informa- 
tion oimu^ variiOua tbpi^ of history and criticism. ; 

The Va^^as immediately 
heard, aM ;ma4b dp a liprge manusenpt 
in which, Imweyer, th^ tm neither connection no^ 
arrangement of any description. In this state, the ma- 
nuscript was deUtefied by oi^e of the Vassans, on his / 
retirement fou;ihonailsery,^^ to M.db Puy ; and liter ; 
pasaMg through various Jumda, it (^e into the pos^ . 
soiMMp of JVJ.^aill^, .who, for hk oum use, kfiudtgod 
^tbe miliclealt'oon:^^ in alphabetical ovdeg- mb 
‘ ii'> ■ 









Vos9iu8 Je^a to Paris oii a ^iait to M. Daille, 
obtmnad tlie T<mti if , the tn^ui^cH||i, .^iitich he ritun- 
scriMf and atterwardi |)ubli»!*ed Hagi^ 
tlia title of KScaliffere^i , 

Tins wa» jq^ac^^ttracie# and 

j V declt^i was never intenj^ior pu- 
Ididalidn, ^ was ndt of a nature to bo jgi^ep to the / 
wd^'id- Indeed) most Ktenuy men in tiiat age con- 
“ • emyed) that ibe ScaM^ram^ particulwly jtlie mond, 

' detiacte^considemblf from die rdpufation of the gr^at 
. 'aebidor Whose sentiments they .reeojded.; V:'11»ey iu« 

* full if mietakftSi and cwitradictions ; and has re- 
marked, that t^Vassaiis attribnte ^ Urn ohaeiration 
wliioh it is almost impossible hwio^dlbye uttered. 

; .Joseph Scaliger, with more itwfeioO, ,hut 

. kHH genius than his father, P»stur S^liger, had 
inherit^ his ridiculona^Wanity dogmatical ibirit. 
He wdsb'ed it to ihotjjghib that he knew every thing, 
an^ that bis opiidons Were infalHhle. Cinvirslng with 
,^Wo young studeita of an university, of which he fm'm- 
ed the principal omamcint) he would piwhably h© hut 
little cautious in the opinions lijS mtpress^) as bk Ik 
terary errors could not. be detimm W e^ Un> 

^ foTturiamly, the blind admiration of his pupils led them 
^ “ lo regard oven Ids most absurd opinions as the respou'* 
ses of an oracle, and bis most unmerited censures as 
;; just coiukninations. The ScaMgmmoj accordingly, 

^ ' :<^iitam many falsehoods, wltlrmucli unworthy person- 
‘ , V i\ abuse, of the most dktinmiished charactors of the 
' Thus, he calk Cardinal Bollarmin a mere atheist 
“ ' dtheush toid compares the Duke of Sully to Se- 
jantia^ Jnde^, M. Pailk, in his preface to the -Sc- 
cunda S^igeramf confesses that it contains *'inu1ta 
futilia, scurriliay obsemna ; .qumdam manifesto falsa, 
Ubique de se suisque magniiice, ne dicnm, thrasonicct 
loquitur— laudum ^aicus, convitiorum largus, in oranes 
«MmiumclioalsHime invebitur — doniquu neminom sibi de 
manibus elabi {latUur, cujus non ennta, vitia, nmvos 
etiani levissimos, acenime insectetur, et plusquam cy- 
nica Hcentia airodat." 

In imitation of the Scaligerma, a prodigious num- 
ber of similar works appeared in France, towards the 
end of the seven^enth and beginning of the eight- 
eenth centujy. At fimt these rellcaions were Con- 
lined to what had fallen from emirient men in convet- 
sationc^ut they were afterwards made to embrace 
fragiiilB among their papers, and even pas- 
sages mooted from ihcir orks, and epistolary cor- 
respondence. . Of those which merely room'd the con- 
versatioDS of eminent nicu, the beat known,' the fult- 
'ost, and moat valrndde, is the Mjeaiagima* Menage 
was a person of gtK)d sense, of ^0118 and ext'eu- 
fiive information, and of a most communicative dis- 
position. He livcil, during the greater part of bis life 
in the best socictyr’ An asseinbly of Iheinry ctear* 
tors met, during a long , period of time^ at hisboiiHo 
every Wednesday; «li4 during Ida luUer years, he 
daily received pemons qf that description* Much of 
iiis time was thus spent in Cbny^rsation ; and those of 
his friends who habitually ©njqyod it ivere at pains to 
record his opinions, whuu werq generaby. founded oW 


■'•vtHsl i'n, » mwiMr the niwt 

' eweihtidik hf hi* oial opimons ® ' ' 


apewtt riW bis death ; and ,, this colfecwu, nruivi™!^ v 
^filled was g^rwaids co^^ . 

larged by*M. La Monwc, in an edition published by 
him in 1715. Among the most curiOiw articles in the 
^0na^fetm may be numbered , the dissm^tetioU on Le 
Mogm fe PartfemTf a Work attributed to Beroalde dc 
VeirCville ; tliat on Xc Sdnge de PoUpMe ; as also a 
letter of La Monnoyc on the existence of a hook sup- 
posed to have been entitled Pe Tribus ImpOBMjbuBt 
concerning pdiiri) tbeie has been much dUcun^ion and 
‘Conti'bvefaliV , . , . 

The Pm^ktm^ wteh , exhibits the opinions ofl'erroman#, 
C^idinal rtj^on, composed trorn hk familiar con- 
vernation, i^y > M. dc Piiy, and, published by Vossiim. 

Jiy tl^vaanie, contrivance put him in poHsessinii 
of the ^me patte of tiiis collection are 

tiedful in blustratiog the literary and ecclesiastical his- 
tory of the age in vriiich Perron lived ; but it also con- , 
taSSs many pocrije, imprudent, and absurd remarks, 
wfuchTt is genciiliy fiupposed he' never uftered, and 
man^ of which \ven‘ proved by JV|. Chevreau (6Vo;?> 
meamyto have been the interpoktions of hU friends. 

Some dfliis assertions, — as that Luther denied the im- 
mortality of the soul, ami that every English peasant 
drinks a silver goblet,— are evidently false. Nor 

! can much reliance be placed on the judgment or taste 
of aii author, who has elsewhere declared, that n page 
of Quintus Curtiua is worth thirty of Tacitus, and 
that, Wxt to Quintus Curtius, hlorus is the greatest 
Roman Historian. The TfmanUf or obseiTations of Thud'.o. 
the President De Thou, Imve usually been published 
along witJi tbe Perrmiiam, Thk colJoctioii is not 
extensive, and by no means of such value as might 
have been expected fi om a uum so able and distingiiihlj. 
ed. 

The IVi/c.v7’aw« is a collei tion of the literary opinitms VtiU-s-ni.i 
of tlie historiographer Adrian Valois, published by Ins 
son. . M. "N alois was a great studctit of history, nml tbe 
Valeriana, accordingly, comprehends imuiy valunlde 
Iiistorical observations, imrliciilarly on the uoiks of 
Du Cange. 

The Piireteriana contains \\\e (nm-mods oi M. Fu- 
retiere, of the French Academy, tlie stories vA-bicIi Ik* ana. 
was ill the habit of telling, and a number of anecdotes 
and remarks found amon^, liis papers after his de- 
cease. This production, however, conaisis chiefly of 
short CTories, mid comprehends but few, tbouglits, 
opinions, or criticisms on books. Furetiere, it is 
well known, ,had a violent quarrel with the French 
Aca^^my, of which be was a member, concennn'- 
his VkHmimm f/mrem/ de la Lavepiv PranimBe, 

Having published a preliminary discourse, tbe far- 
ther printing was intenlicted by the French Aca- 
demy, which accused him of purloining materials 
tlioy had amassed for a similar work. This con- 
teovomy subsihted during the rest of the life of 
ruretiere, who ejicnt his concluding years in wri- 
ting and publishing libels on his associates. Tlie /«/- 
reteriam^ accordWly, is replete uith allusions to 
a Hubjec t with which his thoughts were so complete- 
ly engrossed,. In particular, we find there the plan ^ ' 



Parrbasi-. 

ana. 


l!,Ao0e^imf ie 

' Jf Ht Cltarpeiotibi^ one 

ruefrus. 

:: bits more rmo^^cb most wkks a similar do* 

; scriotidn ; .and if pt%»b|i|df moro^ .a^ as it waa 

} >iibliiihe(t during tno lil^ of the ati^or^ and revised by 
limself. Among dUier idt^ting irtides, it contains 
a learned and ingenious d»ii^ntary on the works of 
Malbei’be* to wbom the Ftejt^ language and poetry- 
were highly indebted for t^e perfe^on to which they 
attained. ' ' \ ■ 

Pan/miam is the work of J^i^m lie vlClcrc, a IPro* 
fessor of Amsterdam, who hcstowe4th|a appeliaiion 
on his iriiscellanoons prodjactions with the view of dis* 
cussing \'arjous topics of philosophy ; and . politics, 
with more freedom than ho could litayo employed 
under his own , namOb Tills work . is ,not of the 
light and unconnected description of most of the 
A.iia which have been above , enumerated ; as it con- 
tains much learned philological disquisition, and a 
long dissertation on poetry and eloquence. In the 
iir.<!it volume, there is a list of his published works, 
and a hitter reply to all those who h«^ censured 
them. 

} k »i;banft. The flfteliam, which has always held a dlitingbidi^ 

od place among the Ana, contains the detached 
thoughts and criticisms of lluet, Bishop of Ayran- 
ches, whidi he himself committed to writing during 
hin lite. This author was well 0tted to produce, a 
valuable work in this department of literatui:e. He 
enjoyed the friendslup of a number of distin^ished 
characters, and his. reading was various and extensive. 
This collection, however, was not begun by him till 
he was far advanced in life. Huet was Imm in 1650i 
and, in 1713, he was attacked by a majiuly which 
impaired his memory, and rendered him incapable 
of the sustidned attention necessary for the comple- 
tion of a lung or laborious work. In this situation, 
he employed himself during the concluding years 
of Ids life in throwing his detached observations on 
paper. Tiiesu were publisliod by the Abb6 d'OHvet 
the year after his death, pnder the name of Ilujetiam j 
a work which is not. lilfo some other Ana, a succes- 
sion of bon-moUt or anecdotes \ but forms a series of 
tiioughts and criticisms on various topics of morals, 

' philosophy, and literature ; and also comprehends 
< pretty long dissertations on the origin of rhyme, the 
comparative merit of the ancients and.pioderne, with 
simitar topics. One of the most instructive discus- 
sions to a scholai', in this collection, is that on tlie La- 
tinization of names and surnames ; in which be points 
out and criticises the didcrent modes of tlihi procesal 
His critical jiulgments on Montaigne, , j|lochefoucaiild, 
and Tacitus, Seem also well found|^ j .^d if some of 
his Opinions in matters of taste beti^y .^pgular or de- 
fective feelings, there are others which ajpp'ear equally 
just and refined. But were there no other literary 
memorials of t^ie Bishop of Avrsnehsi, ’lie' certainly 
would not derive high iwatation from the 
D’Alembert has treated this collection with contempt; 
and has selected some mticles to show the Bishop’s 
incompetent judgment and frivolous taste. It may he 


, ewtt trte Icitusfimstances in'^ 
were con , 

m^y 

^^nteus jhth.the miscelisme^csiitobo* 
phU^ogii^, of tlie celebTa- piaiis. 
coulee of Mong 
tfaat;eii(h'tte|it daily practice 

' of; cqisupaltting My .mihg remarkable which 

he heMd/ ih ;w®fh ijjis fi^ends, especiafly ^ ■ 

if it Mra oat the he was engaged i 

He also made diurnal, > dn} tlie works he I 

was employed in readmg;'^w^;Wh^ connected 


his judgteonte conMrhing ^ his wri- 

tings. This compilkioh;; yhic&yvas, styled 

tMethar with his ,a^ matemls aroasit- 

ed for 'd refutation A»%naU of 

B^roniw^ came, at hia dearth,* into the pqinsesBion of 
^hia Sim, Merui Casaubqn^ who bequeathed the whble 
'to the/Bodleiim Xabrafy at Oxford, These v^ere 
showit to Christopher Woliiiis, during a visit which he 
paid to'th^ university, and havii^ been transcribed by 
him, wera pubVisI^ under the jtitle of C^aubotii' 
am. Thk^^ecripn; consists of opinions concerning 
vaiious emment writers ; illustrations of ^iassages in 
. scripture; and philological observations and animad- 
versions on the thirty-four first years of tlie AnmUs 
, cf The materials and information which 

it contains are probably more accurate than is usually 
the case in works of the same description; as they 
were not communicated in casual conversation, and 
rqiorted by others, but were daily Committed to wri- 
ting by C^asaubon himself, while the works from 
which they were derived remained fresli in his recol- 
lection. 

Besides tlio above, a great many works, under 
the title of Ana,* appeared in Trance about the same 
period. Thus, the opinions and conversation of 
Charpentier, Colomesius, and St Kvremond, were 
recorded in the CarpeM&riana^ Colormmm and^< 

St EvremofUanaf and those of Segrais in thoi>, 
StpraUiam ^a collection formed by a person sta- CotomcA. 
tToiied behind tlm tapestry in a house where Segrais 


thOiriana. 


WBS^ accustomed to visit, and of which Voltaire has 


EvremonI* 

declined, que de tous ies Ana e'est celui qui merite^'^.^^j^i. 
le plus d’fitre mis aurang des monsouges imprimeH,an.,. 
et.sUrtout des mensonges insipides,” The Ana, in- 
deed,. from the popularity which tlicy now enjoyed, 
were compiled in ifuch numhera, and with* so little 
care, that they became almost proverbial for inaecura- 
cy. About the middle of the eighteenth century, they 
werahometimes made the vehicles of political squibs, 

\ — m m *N and of heretical opinions,— 

k as in i^e Lcnipumutntu .Thus, the evil naturally he- aim. 

^"gan to cure itself, and by a re-oiction, which is very Longeentn" 
! imeral in regard to att productions of literature, the*’'** 
^jcamh Ana sunk in public esteem, as much below ;; 

thM^iiitriusic valde, Os lhey had formerly been exalt- . 
edatKiveih' ' , ' .VI,, 

AlUiougli thera "colluctions have been chiefly fMm'' ; , 

ed from ^e < or^ opinions of eminent uM on the ^ ; ' 
dohtinen^ pmM^ulMy in France, Engkted has ako 
produced Me 'C^ two e:^am|des of thia apexes of 
cotepqliiiofti which idtogether » 




An4. 




Wa/poli- 

ano. 


^AN'W-" ■ ' 


of attentio4j^' :;;il^^^ (mnuus » ' occasion to build ontbe'old fouiidation of ibr Ana. 

the VhiijmkfMti whwh is a tranacjt'ljpt of ibc literary bote k wkcb bis mndlatbor 
convemtipnof Horace Walpole. ' /'rbat; njultifarioui rid iaiued, hokuiid lying, k it dpap |io^; 


I iu ;a Iton clotb, a printed eopy.df 
lftea^.'i; Captain Bell, baving lor- 


autlM^ vras distingti^pd for tns retidijrces Vf an^ and h^i 

wiv^d judicious ^mdk, as we4a$ for Ida tbe 

^MdkpaUons. ‘ ' Sir Uobort !Vi^pole» ki^r^ly ' bocDte ackii^ tintt Van Sparr during a 

learned ?tejs^ wsetdotes concerning tbo pplHi- ' long residence in Mermany» hk Inend ttanswitt^ tluj 
~ ‘ ^ \>^bo %teO; during the period of his nrorU k‘ Jwm k |Maiid,-;%^ 

^ ^ .v. He iwi» himself personally lacquaant- Jati<m of it ran un&tidtingto which be pretends 

m If lib all, the eminent litpraiy charaetpra of hir'oi^ he was urged by ke Tisioii oj^ ^n did man with a long 
diy in En^and ; and his repeated visits tp Faik and, , white beardi arrayed in wliite^ who spoke these words: 

^Correspondence with friends in kat capital ** Birm; will you not^^kkd time to translate tliat 
sutolied htm with the mpsi intemting infoitnation I book The? exteaordinary te translated by Bell 
wiih i^rd tohVance. A great : part of ‘hni life wa»i' ^ at the kstapee of this vision, is said to havo bewi 
devoid to Cpbversatibn. While tesi^ng at Straw- kiginally 4 r -r : , ■ „ 

berry-bill, he generally rose from table >^ut five * ‘ ' 

o'clock, and taking his phice dp bis dmwbg-room 


sofa, to which his gout Jn a grpat keaste confined 
him, he passed the time .till tw^ o’clock in the mom. 
ing, in miscellanedus chit*chat, full of sibjgular anec- 
dotes, strokes , of wit, and acute observations. As 
hii^;. tppBSessed, and was dailv communicating such 
atd^of instmmion and amusement, it was suggest- 
ed to him that he Ought >to form a.'C^lcc^n SioKe 
anecdotes and observations. Tte, be dttined, but 


bith many 


. he furnished the eifitor df tlio ^ 
anecdotes in his own hand'' writingf Aftiiaf, bis deatii^ 
several speciniens of this miiM*.el]{uiy were published 
in the monthly MttgazhiA $ and being afterwards 
enlarged by anecdotes, retained in the indmory of the 


efi^toty or commhnicated by others, were publisbcd in 

4i._ ..Li- ..e <A ■»» 


T Anthony Lauterbach, “ out 
df the Holy iinodth Sf Luthdr;” and was afterwards 
digested into commbn-plaeea by Hr John Auritaher. 
It cbkby obtains bbBorvdIfiona >ud discussions on 
idolatvyi knidcukr confession, tnasst oxcomumnication, 
clerical : ;|nriOdictiOD, general councils, and all the 
poidts agitated hy the reformed cbiwch in those early 
pm^s. With such topics, there is intermixed many 
diatiHbea against Antichrist apd the Cardinals, anti 
mueh'teteui on popish miracles and relics. Occu- 
sjonaljy, bmver, it must be confeiised, that our great 
reformer m^esses a belief in superstitions fully ns 
wild and monstrous as those winch he derides, and 
wbicb Ik .was called to overthrow. Thus, he assert- 
ed that he Was repeatedly kept from sleep, by the 
Devil Clicking nuts in his chamt>er ; and ho aformed 
that ibbm was a <dnld atHessaw, which bad been 


under the title of Wdpoliam. Most substlted by the Arch-Fiend instead of one he 
, ather w<wkfl i^hicb, in.thi^ had stolen away, and which, cliild Luther earnestly 


tuther's 

•o]lo((uia 

lenislia. 




ed teler the name of Am, tA^Bacmiana, AiterbuT^^ 
(SffhXfrfAaf ipther extracts fioin the writings and cor< 
respoudence pf eminent men, than memor^ of thpir. 
c<niv(»rsati(m* ' 

There ak some works which, though they do not 
bear the title, belong more strietJy to the class of Ana 
than many of tliobe collections which arc known iin- 
dei* that r.pM]lation* Such are the M^lantje dHis* 
iom et de Liiterature, published under the name of 
Vifpml Marmlk f aiul the Locerum Communium 
Collectatm, ex Zeetimihu,^ Philippi Mekmeklums ; 
— a work which was published as for back as Ute six- 
teenth century, and has obtained condderable reptt-j 
tation on account of its theologiral learning, and the 
information it commanicates concerning the early state 
of the reformed church. But of those productions 
which belong to the i’las^., though they do ndt Iieai*, 
the name of Ana, the mo v. celebrated are the CoUo^, 
quia Meumlia of Lutboi', and Seldon’s Tdfk^Tdk, 
— both of wluch merit partit-ular notice. ITio first, 
which comprehends ^he couverbotion of Luther with 
his friends, and eoat^utors in the groat wort of tlie . 
Refiwroation, was published in 1506. Captain?^ 
Henry Bell, vvim trM it into English, in the 
time of the Commo^^Waltli, klhrois iw, that, 
instigation of the Popp, the Etnjieror of (krA^y 
had promulgated an edtet comin^mg the works 
of I.uther to be destroyed. . It ^ some time 
supposed that all the copies of the Cdhquia Mensa^ 

Ua had been bumbd, in consequence or this onici-; 
hut at length, in 1626, ^ Ger^. < 3^04 Van Spair, 


advised the FHnee of Anhalt to throw into the river 
Mohlaw. ^ 

If the collection of Selden’s apophthegms and say-SoUK nv 
ing^ entitled Table-Talk, he regaided of good au-Tahlt*. 
tho^ty, we slmll find in it a more genuine and iiiidiH- I’alk 
gulsed expression of the sentiments of that eminent 
, mon, than in his more studied productions. This 
work was published, after the ileath of Seldcn, b}- 
Bkhard Milward, his AmanuensiH ; who, in his de- 
dteatiou to Selden’s executors, affirms, that, for 
twenty yeartf, he enjoyed the opportunity of daily 
hean’ng his diicourac, during which long period he 
made it fib practice, from time to time, faithfully 
to commit to writing the excellent things that 
usually fell from him.” pr Wilkins, in his intro- 
ductory discourse to the Works of Selden, has at- 
tempted to throw discredit on the authenticity of 
this compilation ; assorting, that it contains many 
tliings derogatory from Selden's erudition, and foreign 
froro^ his manners and principle^.. , It is not improba- 
ble, imleed, that the memory of the Amanuensis may 
pave occasitmally failed him, and that ho may have 
reeled sayings whicJi inadvertently escaped his mas- 
tor h the Ijcat of conversation, and such as he pro- 
bably would hot have deliberately fruiintairied. But, 
on me whole, the work has completely an air of 
genulneuew* ; and although tlie famuiarity of lus il- 
lustrations and parallels may appear to clash with the 
idi^ formed of so gi’eat a scholar, they are charac- 
teristic of a man who had b^en con vei want with 
scenes of common life, no less than the-' speculations 





'V.irj; - 


of tha iMitl That waa iha ma^ar of 
•^M<)a3aV;ConYeiraat^i^ the E^itpr^the T^fih-^Tolk re- 
calls tip the i’ecoliet^tion of tl^ ^i^ds of. his ptroti/ 
to whom the work is deduialpfi^a ^is fortOs 
a paesumpUon of hia,r^|^<^v 



1 ' J , * - j' ‘ ‘ ’ '■' ' '';t^' ’■■ '’''J'V,' '■''’ 

bia T^tiugi '«Bd cottre&> 


, 2 S$- 


Aoa« 


r^hobi^ ci^Odarniu^ It'W^ 


tains >any ^ttftoUa ^ 

political, aid eccliwiasd^ht®^^ ^ thh Spterestl% pe- , 
Hod dunng sv'l^V^^lic^ hive4 ;and la tN ittipbrm 
events of whi«h Im share* To, ' 

judge from this wotk» ^eldeii had^ great contempt t&r >. 
the theolt^iKtaps of his day ; aid seemS to have been of } 
o{>inion thait.we State slipdld^iOT^ial^ keep a;rem oipr ", 
the Chmthi He was pa^ial the ^iSoopal fdnu of ; 
worships but waa evidendYnot vei^yiticiin doctrinal ' 
points, as appears from wnat he isS^sf^ted to hara 
said on the subject of /teres^. liijiu ^olh^, opinihiis^ 
he seems to have entertamed a iat |^o 

sacredncss of the social contract; and JU instiled the 
resistance to the Stewarts, on thegrpM tnat thoy^had 
infringed and violated this compaci b^wOihi prince and 
people. Besides religious and poH^I^ Ophtions, the' 
Table- Talk contains much of a lighter detcription ; . 
in consequence of which, Selden has been accused of 
showing more laxness, in point of "moral 'p^ciplo« 
tlian might have been expected from so g^ve aud 
spectable a charaater. Many of those seuHiheots, how- 
ever, which have been considered objection^hle, .may 
Jiave been merely advanced as plausible ^uctioas 
from principles assumed for the sake of aliment. 
But whatever difierenco of opinion may Ciist, with re- - 
garcl to the matter of the TWc- /W iethe m^Or in 
which the sentiments are thei'e expressed omst 
versally admitted to be per^icuous and agrae^Ie. 
The itvlc of Selden, in most of the works published 
under nis own care, is harsh and ohacure ; but Claren- 
don, who differed from him so widely in political opt- 
nioiiB, acknowledges that he was a clear dimurser ; 
and that he possessed the faculty of tneddng difBcult 
things easy, and presenting them cleaily to tlie un- 
derstanding” Accordingly, this talent for elucida- 
tion sliines chiefly in hia Table-Talk; which is filled 
with the stores of bin extensive reading, deliverad 
without any jiretensious to that order and method, tlie 
want of w'hicli has been attributed to Imt other produc- 
tions. 

it thus appeal's, tliat, although the compilat 
tions designated by the name of Ana belong more 
jiarticularly to France, they liave not been wholly 
unknown in this country. In their Afo^' c Burk^ 
and Honietimes ip their Novels, the Italians also have 
recorded the witticisms of their dist^guSi^d poets 
and artists. The novels of Sacchettf arc full of re- 
partees attributed to Dante, and the Faiuters (Giotto 
and Buifalmacco* Almost every ftahcn hiographi- 
eal work, of the sixteenth and seventeenth centuries, 
like BoswoH's Ufi of John^(m^ wki)t^^ great Ipdgth 
the convoraatiotild remarks of the dii^lduul whose 
life is detailed. Thu^, Manso has d^oated one of 
the hooks of his life of 'forquato Tasso tb im account 
of the wise and witty sayings of that ifliiietHods poet, 
wlio, towards the clo^O of his days, had become the 
Intimate friend of his biojgrapher. The ..conversation 
of the poet, however^ tvas^ neither gdy nor brilliant ; 
One of the characters in Goldoni^ drama of Tor- 




gridU^lcttmii suoi ; 
a con,^ll!i^]p(K) lul. 


fr-!tiijSt,tho greater pm', 


of tM fAyibisfjrpci^^ be fbuna in' 

|«y£i^;%htch' wem pubMed 
,before?;>'i^\Sfr!^ [of l#eed> , Manse' 'seems to ■ 

bevei mtk ky#o"df the'i^ihi'tW a^iptl^ty In the boti- 
nm friend V % one, he says, 

qUeito ilnp^ m w It 

WM ^ua)^ tbdeed, atpdng^o diose timeB, 

to pillage Xenophon dr things to 

put into the mouths hf a ^practice from 

which Macbiavel coJ^d not pbatie^iu his short account 
of the illiterate wddicr Cadlte^ Casti^lFBhi^ In these 
ages of pedantry, however^ il ls that 

many sayings of tl>n old pti^t have been 

n^peii|;ea;fia thoit pwn learned men of An / 

Hums ; end sthe Italian might occasionally 

mern^t to mako their hearers merry with the jests of 
Socrates or Diogenes. The genius and character of 
the people rendered any eoUeotion pf this nature less 
agieeable than th6 ; A^ of the neighbouring nation. 

In Itdy, gravity Was numbered among the virtues, 
and, in the eulogy of an illdetrious man, Is alwayni 
mentioned as one of liis most Commendable qualitie^ 
Iberh seems, in that country, to have been no me- 
dium between the most femtaatic buffoonery, and a 
ceilain tragic soleronity. The Italians wanted that 
« mobility of hna^ation,” that facility, rapidity, 
abandonment and ^iety, which seems almost peculiar 
to tlie French, and forms the chief charm of social in- 
tercourse, as well as of those works iii which it is re- 
presented { though, no doubt, when reduced into wii-' 
ting, much of its grace ond spirit must evaporate aiid' , 
di»ap|wnr. ^ 

The existence of similar causes, and perhaps in a . 
stronger ilegree, prevenutd the popularity of Ana 
among the H{>aniards ; though they too have related 
the jests and opinioda of the Duke d'OsBuna, and of ' 
some others. / Indeed,^ whatever may be the genius or 
disposition of a people, ti'sces of this mode of compo- 
sition may in some sliape or other he discovered among 


When presented in their most perfect form, which 
is that of the Fren(b Ana, these collections are certain- 
ly efltcrtaining from their voi'ioty, and curlaus, as pre- 
senting a lively image of the distinguished characters 
whose sentimentH they record. If men reason more 
correedy bn paper, they usually display their feelings 
and convictions with more ti uth in unpremeditated con- 
vers^tidp*^ Few we so cautious or nypocntical, that 
they do not sometime^ drop tbo mmk in the society of ^ 
their friends, and expH»ss what^dioy think or f(*e.l, ;V 
when they no lonjger eatoHain apjjleheiisions that their 
senuments will be cononunicated to tlie vulgar. In 
generali however, dio Ana sliould ratlier be regarded 
as affording a notion of. the spirit and turn of thinking 
of iliose whose conversatSbn they detail, than as nu- ' 
Ibonties for paVtibular opinions. A spirit' of contra- 
diction, *--awh4 to display ingenuity, -llo astohisb by 
paradoxw^^or eviwi to support conversation, may of- 



ton Jum] men mamtain opinions m;jeo]l(iquial m 
^ f;ou^^4^i which tli^y, perhaps iieyer sfi^nously helti, or 
at loBAt would be ready to (tisclaim 'od matiire con- 
Hidmtion. It also unfortunately hlftpeos/ tbai in ' 
many of the Ana, thhoe who collected Hie 
tiohs ^whicb il»ey pr^enteii to the world, intoi^hited 
tholr/onm opinions ;; of grofttly dimi- 

nish their authot^y ohactoristical recpri^. It 
has mso b^ objected to, species of composition, : 
tbai o’^eVy subject is treated! superficially \ but it should 
be i'Ocollobted that the Ana do not profess to contain 
profound disscjrtationa ; and in fact no cwie consults 
them with the view of being deeply informed on any ; 
tofne. A better founded objection is, that many sub* 
jw^ts nre treated, not merely superficially, but iiiaccu- 
Vately* Such compositions are liable to a double risk 
of error; first, of the person who delicers opinions in 
the beat of discotirge, or relates anecdotes from Vague 
recollection ; and, secondly, of the person who records 
rhern, who must be liable to mistake, what be has only . 
beard in the coumc of conversation. From these 
causes, ami. from tlieir wide aud general circulation, 
many of the most current literary errors may be traced 


to the Anib WV^0» read, howev^, widi^dii^lmination, Aas ' 
^^ey may prove highly in illumiJtting yariotiii ' I 
pmjiis of dimrary jw tbeyicer^ly coutain 

gtpat de&i whiah is found in tl^ formal cc«n- 

'^Wolfiuf hw ,g3yah:ai^hi6^^, 'a^ '^he in 
liminfu’y.dtscoujaO tOiihbodiliiieujof thei^^ 
puldished in 

phiei.^ciaksy ct^rmtiaea if 
there is a Notice of lfam;9n%c- 

tioiis; but lUaay of .^ks ilmre ^enuv^ 
consist of mere , extracts from the wri^nga of po- . 
pular authors; imd do imi, therefore, Imlbiig to that 
daas of literary^ works deseiibed in ^e preceding 
artidc. . <m.) 

ANALYS|p, Algebraical, See Matiikma- 

ANAl^Y&lS, Chemical. See, Chemical Ana- 
lysis, ■ / ! 

ANALYSIS, Geometkical: , See Mathema- 
tical Analysis,' 

analysis, Mtir a physical. See Me^tapuy- 
siCAL Analysis. 


ANATOMY. 


1 . HE provinces of Anatomy and Physiology may now, 
wo believ(>, be looked upon as distinctly and perum- 
nently defined. Anatomy is understood to treat solely 
of the Structure of Living Bodien, and Physiology sole- 
ly of tlieir functions. 

We shall observe this arrangement strictly in the 
following article. It is one which, in our opinion, baa 
already been productive of mateiial advantages to the 
science of Vital Economy. I’be descriptive tletail of 
tJie stiiacture of Living llodies is no longer distracted 
and obscured by superficial and unconnected views of 
their functions ; nor their functions carelessly discussed, 
in the form of oci asional and uninstructive cpinmen- 
laries on the desci ijjilions of their structure. Ivach h 
mdc the subject ol separate and particular iiivestjga- 

* ANIMAL 

]. HUMAN AMATOMY. 

1 . In our supplementary remaiks on this fii'st and 
most important deportment of Animal Anatomy, we 
Dhall endeavour, by^^be smngement we intend to fol- 
Imv, to cxhiliit tliB ' oisdute of a plan better adapted, 
we conceive, lor an elementary view of the Mmeture 
uf lilt! Human Body, than that which has usually been 
ub(?erved in the schools of Vnedicuie, or in anatomical 
Works. 

But it will be necessary to premise a few observa- 
tions on the acceptation of v^rtain terms, which will oc- 
cur very fi-equently in the descriptions tliat are to fol- 
low. 

‘ # 


lion; aiid not only has At^atoiny been thus render- 
ed more accurate and precise, but a more regular 
and pliiloBophical fc^in has been given to Pliyslmogy, 
and its progressivi* improvement rendered more sure. 

Xfiving Boflies being ai*ranged into two grand (tlasseN, 
Animals and Vegetables, the science of Anatomy, of 
course, comprehends two great divisions eorrespomi- 
ingto these; viz. Animal ANAioMYand Vegfta- 
iiLE Anatomy. 

In the two following articles, we propose not only 
to trace the piogress of imjirovemcnl in each of those 
departments within these few years, but to coiTect 
several eiToni, and to supply many deficiencies, in the 
dissertations which relate to them in ^e body of the 
work. 


ANATOMY. 

2, By the period of impregnation^ or conception^ it 
uniformly meant the moment at which a child, or in- 
fant-being, begins to be formed witliin the womb of the 
mother. 

WIjilo the child is yet retained within the womb, 
it Is denominated a fa^m or mbryo ; tlie tenn />«- 
hrgpf however, being chiefly applied to it in its ew licr 
stages. .4 

The end of the ninth month after conrtptwnt which 
is the natural period of is often denominated the 

fvU titne> 

The inhabitants of Great Britain, and perhaps of 
Europe in general, are usually yh/Z-pTomu, or adults at 
tlie a^ of iweuly-five or thirty years. This is the jie- 









* rknl dflife» thei^foi^) which wi«/li to 6e understood Aildr -^i8> considerable changfes take place ih the 

aBf^etioted bj^the term externAl 'i^pearBnce of the ffoths, in proportion as 

Our desertions are to considered ais applirabie the developOn^t of the different parts :i]dmit‘cs ; bbt 
to the aduUtmei unless whe^ 'the cofttrery is express* it -would be impossible to conrey an idea of these 
ly itiecified. wlthmift thh aid of ei^fp'aviugs. Hair g«*norally 

To regulate the Interjyreta^on of the terms chore, he* to amw on the oyo^hrows, and m, the i i'gionV of the 
&c.iye Shall Uniformly hiud-^hW Bnd/tiem^e|s» about the end of the fifth 

body to be tn the erect posture,, with the armahanglng month/ , ^ " ‘ 

parallel to the trun^ und the palms of the barid^ and 4. Sdemm^% has these represewta- 

tbo toes, turned directly forwards. This is a simple tions with‘ sdmo remarks, whScIi art' worth attending 
remedy, and the only effectual one, for the trifling am- to. The youi^r the fastus, he finds, thfe larger m its 
biguity which might otherwise attend tlie use of these head, edmpaii^^n to the othOr parts of the body ; the 
t^rins. , smaller its face, in proportion the ot]|icr pai-ts of th** 

Any part of the bodjj,. or the surface of any part, head; and the smaller its limbs, relatively to the 


which is <»pable of being divided, in one or more dir trunk, Dtirihg the first, second, and ^ird nwmths, he 
rections, into two portions or halves exactly alike, is has remarked, that the upper extremities are larg;er 
said to be aifmmetrknl ,* and the line or plane sepdra- than the lower ; but' that, abouk the fotirth, they are 
ting them is called the mdim or mdian plane* fqual ; and that, towards the fifth, the lower ha\e be- 
come larger than the iqiper. . 

PART 1. 5. He has also pointed out the folloiving cm ions 

OK TFiE extxrKal kokm, sTATlfRE, AND Veight »! extei^ fCrto, between the inalennd 

OK THE nnnv female ftetus. The heail of the mate dmen^ fH»m 


OF THE BODY. 

- Juifrnml I’Wm, 


that of the female, in .being larger in propoition i(» the 
whole body, less rounded, flatter in the crown, and 


3. There are very few anatoraistK who enjoy oppor- 
tunities of ascertaining the graduid changes which take 
r 111 0 Tor- place in the external form of the ftHtus, during the 
'' earlier period! of its deveiopernent. 'Jhe admirable 
series of engravings, therefore, in which Soemmer- 
riug has represented these changes, from the firs^. to 
the fifth month after impregnation, will be consultod 
with gieat interest, (See iEonca Ernbryomm Huma- 
norum*) 

An embryo of tliree or* four weeks appears in these 
representations to the naked eye, somew'bat like a 
mustard seed just beginning to ^w ; the head being 
like the body of the seed, and tlie trunk and remmn* 
ing pfli'tR like the radicle. With the magnifying* 
glass, however, a little dark circle can be distinctly 
Neon in the regions of the eyes, and a small slit, 

. eorrespoiuling ^to the orifice of the mouth. Four 
little ])rommeiIc(JS are obsowable on the tnink, iii 
the situation of the four extremities ; and between 
tw'o lower, there is a curious prolongation like 
a tail, which has been culled the eoct^geat protube^ 
rmiee* 

In an emhyro of about seven weeks, the proportional 
HV/e of the head is so much less, that llie peculiar form 
of the Imnm body is quite apparent. Two small 
pores are perceptible in the region of the nose ; and 
the superior extremities seem divided iiito.'arn) and 
fore-arm^ , 

In an emhyro of about eight wernks;! a small pore 
may be discovered, by the inicrosco]^, In the region 
of each auricle ; a shoulder, arm, fore^ami, and hand, 
with five sm^ tubercles in the situation of the fing^s^ 
can be casily ^flistmguished with the jinked eyot and 
in the lower extremities, parts can bo aeefi corre^<imd- 
ing to the thigh; %, and foot ; but there i| no.'^I^ar- 
ance of toes. ^ ’ 

In an embryo of about > pine weeks,' there is a pro- 
ji^ction ill tlm region of the hose ; partof 4ie aurite 
is formed ; the toes have apnenred ; the pudenda begin 
to he distinguished ; and the coccy^ protuberance 
can no longer be seen. ^ 


more prominent behind. In the inale, the brenst is: MuIo and 
considerably more prominent than the umbilical re- Female 
gion, while in the female it is the reversle ;‘snd this 
a distinctiou perceptible in the youngest fmtuses. * 

trunk of tlic body, between the upper parts of the loins, 
is arched in the male, but hollow in the female ; and 
this, too, is a distinction very early observable. 'J'he 
. upper extremities in the male are a little longer, in 
; proportion to the trunk, than in the female ; the aims 
are loss cylindrical ; the fore-arms fuller ; the wrisrs 
broader; and the ends of the fingers less poiniccK 
The circumference of the body, at tlie haunches, is 
less in the male than in the feuibio ; tli^ thighs are 
more slcmler ; the feet longer ; the mtillooli and heclM 
more prominent ; ami the gr^it loe cxcoedM the others 
much more in length. * ' 

Stature* 

6.> We lieUev^/the^ipean height of the male, at theofUjeMnV. 

, perjod of matu^y, be ab^mt five feet eight inches 
Eu^ish meoauw^; aj^.tho following are the compa- 
dlmeri^ of particular parts of the 

' hdcjy t " 

To^lieighii^f tlie body .....j. 68.00 
Fixim the tip, of- one middle-fingor to the 'iip 
of thejother, the upper remit ies being 

extend^ ^eii^Iy to a angle \vith the 
drunk : m.ou 

Fretiv tba cipvm of the 

From tmv^ 

■ giitofx^e,:^; 

Fron^ 

; 3.8fr ' t 

pit of the ‘ V. ' 

i.M... 0 ^ 8 ';/'- '."'n-' ' 

^Erom ' ' ' 

FrQm’ii^'''Ao^;tt!'£romi«on^^^^ tJm sluiul- , , 

dqfev^, t|ie''#oiipr2,;.*/. 



/I A X vy 

/i: ■ ' 

"'Anatomy, iVom tlie fold of the elbow to the top of the 

Human. J0.02 

imnd, measured in the pnhnj fwro the Jow- 
er fold of the wrist to the point of the mitl- 

dle finger 7.75 

From the top of the inHi(h3 of the thigh to the 

m^Uiu of the joint of the knee 14<.06 

From tht? itwide of the joint of the knee to the 

, aoiji of llioVoot i8‘05 

The footj theosured ou tliw sole, from the pos- 
>. ; ' i^or inorgm of the heel to the point of the 

peat toe ^^*75 


Of the re. 7. The avonige height of the foinule seems to Ite 
male. ^otit five fe<3t five inches ; and the length of the diffe- 
rent regions proportionally less than in the male. 

6 . The length of an erninyo of three or four weeks 
represented by Sor'niinerring, is only about one-eighth 
of an inch ; one of eight weeks is about an ineJi ; and 
one at tin; end of the fifth month about ten inches. 
Of the According to Mr Burns, fPnndpks of Mitlimferp^ 
p. 121 .) however, the ftetus, in the fifth month, is only 
about six or seven indies in length. 

The same intelligent author states the lenph of the 
fmtus in the sixth month to be about eight or nine in- 
ches ; in the seventh about twelve inches ; and in the 
cigbtli about fifteen inches. 

According to the observations of Iloedercr ( Com* 
^ inmtn Eetj, S(h\ &lcm, GoUing. 175:4,) the length of 
< the fietus at the period of birth is, on an average, about 
2 ^ inches. 

9. The only individual pari of thefopttw, of which it 
is important to ascertain the average dimensions at the 
period of birth, is the head. Now, the longest tliame- 
tcr of the head, at this period, is that from the crown 
to the chill ; and this seems in general to measure a- 

oftltc bout five iiiches. The breadth of the head, at the 
Head of ttaiiie time, from one pmuetal protuberance to the other, 
the Pwius. ijj usually about 3 J inches. |n an exceedingly interest- 
ing paper in the P/nbuopkml Transacthns ( PkiL 
Trans, 1786), Dr Clarke has stated, that he measured 
tlie beads of sixty rnahs and sixty female children, born 
at. the full time ; and that he found the circuinforenre 
passing through the occijiital protuberance, and the 
middle of the brow, to he, on an average, 13.8 inches; 
Avhile the arch from ear to ear over the crown was 
7.32 inches. One measured fifteen mches in circum- 
ference, and one inches from oar to ear ; but none 
wore under twelve inches in the one direction, oi- 6J 
. indies in tlie other. 

10 , There are some general remarks on the progres- 
sive growth of the feetus hi' SoemmeiTing, accompany- 
ing the engravings to winch we have alr^y refei^d, 
which present some singular results. According to 

(jrowib of him, the most rapid increase of the fietiin takes }dace 
I atui. during the first weeks after conception, lie has oli- 
served, however, l^at the growth does not proceed in 
a uniform ratio ; but. tliat it is a little retarded during 
the second month ; accelerated during the third : again 
somewhat retarded at the beginning of the fourth ; 
from the middle of theibunh to thfi sixth again act'ele- 
ruted ; and from period till the tmd of the ninth 
month once more retarded. 

11 * It seems to be well established, tlmt tlK?re is a 
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difference in the average dimensions of the male and Anatomy, 
fbuiale, even in the fastal state* ' Iloederar found the 
mean length of sixteen male children bom at the full 
time to he 20}} incites ; and of eight females only 
20 / 3 . ; and Dr Clarke, in his measurement of the 
heads of sixty male, and sixty female children, born ppftuj com 
at the natural period, found that the circumference pared, 
was, on an average, 14 inches in the males, and only 
1S| inches in tfie females, and the arch from ear to ear 
over the crown 7} inches in the moles, and only 7J 
in the females. Out of one hundred and twenty chil- 
dren, there were ordy six in whom the circumference 
of the head exceeded 14^ inches, and these six were 
males. 


IVeip/it, 

12. We. have examined a register of the weights of or the 
about fifty full giown males of the overage stature, Male, 
and find their moan weight to be about 140 lbs. 

English Troy. The average weight of an equal num- 
ber of adult females, we suppose^ wouliT be found to 
bo about 30 or tOlhs. less ; but we have had no op- 
portunity of ascertaining this. 

IS. The a verage, weight of the fmtus in the earlier 
months is imccrtaiu. According to Mr Burns (Priu* 
cipks ff Midwifvnj, p. 121), however, it generally of the pv.. 
weighs about 2i»z. in tlie twelfth week ; about lib. intus. 
the sixth month, and about 4 or 5 Ibai Troy in the 
eighth month. 

14. Its mean weiglil at the natural period of birth 
has been better asrci taiiied. It semns to he about 7 
lbs. avoirdupois. The celebrated Dr Hunter [Amito* 
mkal Pescriptmi of the Gravid Uterus, p. 68;) stnip*^, 
that of several thousand' new-born and perfret chil- 
dren, which were W'eighcd at the British Hospital in 
Loridoii by Dr Macaulay, the smallest was ahou^ 4 

lbs., and tl)e largest about 1 1 lbs. 2 oz, ; hut by far At Birth, 
the greater number were from 5 to 8 lbs, avoirdupois. 

He adds, that lie never knew an instance of a iliild 
bom at the natural period that weighed 12 lbs. avoir- « 
dupois. Of sixty njale and sixty female children, born 
at the full time, which were weighed by Dr Clarke, 
ligliiest was 4 lbs. ; ami the Heaviest 10 lbs. ; and 
the average weight w-as 7 lbs. 13 dr. avoirdupois, 
average weight of twenty-six chil(hx?n, bom at the na- 
tural period, wliich were weighed by Koederer, seems 
to have been about 6J^ Ib.e, ; the heaviest being 8 lbs., 
and the lightest about 5 * lbs. ; hut we are 
toin as to the scale of the weights whirdi he employ- 
ed. 

15. Dr Clarke estimates the difference between the 

average weight of the male and female at birth at about 
9 OK. avoirdupois ; and the results of Uoederer s ob- 
servations do not appear to differ materially from this 
estimate, * 

J6. In cases of twins, it would seom that the weight Of 'iVins. 
of each twin is in general less thati the average weight 
of mgk children, though the combined weight is 
greater- : Dr Clarke found the average weight of twelve 
twins to be 1 1 lbs. avoirdupois a pair ; the heaviest 
pair weighing 13 Ihs., and the lightest 8J lbs, Mr 
Burns, however, states, that lie has known instances, 
in which each twin was rather above than under the 
usual ueiglit of a single child, 
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PART IL 

OF THE ANATOMY IN GENERAL OF THE COMMON 

SYSTEMS AND COMMON TEXTURES OF THE BODY. 

17. By the common systems of the body, we 

mean t)ic CirculaHng System^ the Absorbent System^ 
Rnd the Nervous System / and by the common tex- 
tures, Cellular Substance^ Substance, Mus-^ 

cle, Skin, Hair, Cariihge, Bone, Tendon, Serous 
Membrane, and Synovial Membrane, 

18. We have applied the term Common to these 
Systems and Textures, because they arc common to 
many parts of the body. 

A general view of their structure and distribution, 
forms a proper introduction to the anatomy of indi- 
vidual parts. 

Article First. 

OF THE ANATOMY IN GENERAL OF TUB COMMON 
SYSTEMS. 

I. OF THE CIRCULATINO SYSTEM. 

Tliis system consists of two parts; mzk the Hettrt 
and the Blood-vessels, 

1. (y ike Heart, 

A. The Heart qf the AduU Mate, 

19 . When the cavity of the right aurlc^of the 
heart is laid open, we observe, on the lower part of 
its posterior surface, an clj|ptical, but very superficial 

^ * V which slopes a little baehwards, and is 

i iie O^^cAued die oval fossa. This fossa is about half an 
Fossa. in long, and the third of an inch broad, with 
sinomk edges, and having its long diameter turned 
upwards and downwards. Its siso, however, varies 
very much in dtft'erent individuals, and frequently it 
is entirely wanting. 

Several Continental anatomists have lately affirmed, 
tliat there is, in general, a small slit, sufficient to ad- 
mit the point of a probe, immediately beliind the 
upper margin of this fossa, which inclines upwards, 
and a tittle to the left, and ofiens into the auri- 
cle. We have seen this passage only in a Few in- 
stances ; bur the authorities are so respectable, by 
whom it has been said to occur In a majority of cases, 

. that we cannot doubt the statement to be correct. 

Tlie RniiU- 20 . The Eustachian Valve has not hitherto been 
f;iiiauViUvc.(] 0 gcnt,ed with sufficient accuracy. This is a thin, 
whitish, crescentic fold, situated immediately to the 
left of the opening of the inferior vena cava into the 
^ right auricle. Its posteriiM horn is comiected with 
the left edge of the oval fossa, and its anterior? W>th 
the right surface of the aurlde, dir^y above the 
openinff of the lower cava; so that it runs (irom be* 
hind obliquely forwards, and to the right* Its free 
curved edge looks upwards, and a little backwards; 
and one surfhee of it is continuous with Uie left and 
anterior side vf the inferior cava, while the other is 
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turned towards the left and fore pari of the auricle. Anatomy, 
Were it prolonged 8trai|*ht upwards, it would run 
into the upper margin of the oval fossa ; and, even 
as it is, when wc look into the auricle from before, it 
cuts off from our view the lower half of this foss.!. 

Its breadth and thickness vary extremely. iSome- 
times it is nearly faa|;f an inch broad, at oilier times 
scarcely perceptible; in some it is os thick as a wa- 
fer at its attaclunent, but tapering towards its edge, 
and without any holes in it ; in others, it is as tliin as 
silk-paper, transparent, and quite reticulated. 

21. In the heart, as we usually find it after death, Capacity ol 
the cavities of the ventricles alwqys appear larger 
than those of the auricles. In g^eral, fdso, the ca- 
vitics of the right side appear to be more capacious 
than those of the left ; tlie difference between them, 
however, being less in some cases tlian in others. In 
some instances they scorn pretty nearly alike* 

22* A variety of experiments have been made, with 
a view to ascertain precisely the capacities of these 
cavities after death ; * but none of them can be re- 
garded as quite satisfactory. In some, it is uncertain, 
whether precautions were taken to prevent the fluid 
employea in the measurement, from escaping by some 
of the blood-vessels communicating with the cavities. 

In others, it is doubtful whether certain coagula of 
blood, which generally form in these cavities after 
death, had been caretully removed ; and in others, 
again^ allowance is not said to have been made, for 
the extension of the cavities, which the weight of the 
fluid employed would necessarily produce. 

In several experiments, in which we endeavoured 
to miard as much as possible against these sources of 
fidmey, WE found, that the right ventricle of an adult 
heart contained two and a haff ounces of waster, while 
the left had only two ounces. Still, however, wc are 
not disposed to place much reliance upon tliese, or 
any experiments of the kind. 

23 * whole external sur.' .ce of the heart is co- Coats of the 
veredwith serous membrane, which is thickest 
strongest in the auricles. 

Under this, at particular parts, is a quantity of 
adipose srdistance, whi^, shining through the serous 
membrane, givea the heart a straw colour at those 
parts. 

Under both these is situated what is called die 
muscular coat i and within this, and lining the whole 
Inner surftice of the heart, is found the inner mem* 
hrane, 

,24* Tbi^P inner membrane in the cavities of tlie The Inner 
ventrk^ is as thin as silk-pi^er, perfectly transpa- Mewbraoe. 
rent» and without the afi^itek appearance of fibres. 

Neither hlood-v^ls, 'afibibents, nor nerves, have 
yet been seen in it. Maceration in water renders it 
slightly opaque. It is easily detached from the mus* 
euwr fibres which it lines, but no intermediate cellu* 

W fbbstance can be seen beta'een them. It is too 
^nder tp admit of being peeled off in large patches. 

the ri|^t auricle, tne inner membrane linii^ 
the fle^y cords is ouite similar to that in the ventri- 
cles; but in all otner parts of ihit auricle, and over 
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Anatomy, tlu’ wliolc of the left al&o, it has a different appoar- 
Homaii. Jt is whiter, and coiiMdenild}' fiiicker and 

than serous iiienibraiie. A Her slight macc- 
iation,it is disposed to peel in lamina.* ; but no fibres 
are pcveeptil)le in it, and, so tfir as we know, no one 
has yet seen in it, eitlier vessels or nerves. It is firmly 
connected to the muscular coat liy a fine cellular 
substance. 

The Eustachian valve, and the vnive (>f the coro- 
nary vein, appear to be rorined of" doublings of the 
inner membrane of the auricle. 'J he former, how'- 
ever, generally contains a fasciculus of niuscular 
fibres at its basis, wlilch is included between the folds 
of the membrane. 

Rtrurtureof -">• structure of the tricuspid and mitral 
the Tricus- valves is not so simple. A delicate prolongation of 
pid and M«-the inner membruru; of the auricles can indeed be 
tral Vulvrs. traced over their inner surface ; but we have never 
been able to detect any similar continuation of the 
membrane of the ventricles over their miter surfuce. 
They seem to consist of a fine bat dense web of 
slender fibres continued from tie* tendinous cords. 
These cords, as their name imports, arc (‘ompohcd of 
Umlimms substance ; and, af"t.er they iiave Ijcmi in- 
serted into the valves, they spread out and are inter- 
woven in <‘\ery direction, as m,iy bo easily seen by 
holding the valves between the eye and the light. It 
is the intersections of these cords, just after their in- 
sertion, that causes those knots and ridges which are 
so common on the valves, particularly on the mitral 
valve. 


li. The Heart b^ore MiUvriiy, 

26* Tliere is a considerable differoncir, in point of 
shape, between the heart of a fiietus and that of an 
adult, resulting from the greater proportional sisse 
of the lips of the auricles in the latter. In a fietus 
of three or four months, these are so large, that they^ 
almost come into contact over the anterior part of 
the root of Jie pulmonary artery. As the foetus 
grows older, however, they gradually diminish pro- 
portionally ; so that after birth there is scarcely any 
peculiarity in this respect. 

27. The most striking and important peculiarity of 
Holt* oniietlie foetal heart is the oW Wc in the septum, be- 
h'uital ^^een the auricles. This occupies . Auctly the situa- 
lieart. heart. The com- 

munication, Iiowever, between the auricles through 
it, is not direct.. For, if wc examine the heart Of a 
fiuetus about the fourth motah, wc shall find, that 
there is a thin pellucid mcjidirane laid over the oval 
hole, like a valve, on the side next the left auricle. 
The insertion of this valve below, is into the very edge 
of the lower tliird of the oval hole itself; but above 
this, its attachment is into the surfiice of the septum 
next the left auricle ; extending farther and farther 
out from the margin of the hole as it ascends. 
When it gets on a level with the upper border of 
the hole, it begins to incline inwards a^in, and, after 
running a short way, stops; leavlpg a free curved 
edge, turned upwaids, and a little to the left. 

As this viiKe, then, is longer than tlie oval hole, 
ii Is obvious that, if it W'ere stretched tight across it. 
like the parchment of a drum, it w mild prevent all 
{Tommunlcation between the auricles. But it is twice 
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tlie upper part ol the valve and the portion of the 
septum immediately above the oval hole, ojiening 
into the left auritie by an orifice, of wliicli the float- 
ing edge of the valve forms fully two-thirds. The 
axis of this canal corresponds exactly with the axis, 
of the inferior vena cava, 

Whether there be any period prior to the fourth 
month, at which the oval hole has no valve, or at 
which it is sinallor, we have not had satisfactory 
means of ascertaining. But Uallcr (Elm* Phij^ 
siol, VIII. Pars 1. p. 375.) mentions, that his 
friend Bergen Iiud found none in a firtus of two 
months ; and Senae ( Traitr^ &c* Vol. I. p. 1^31.) be- 
lieves that there is none prior to this at least, and 
expresses himself certain, that if its rudiments exist 
at two months, they arc extremely small. After 
this period, according to him, it grows by degrees, 
and its margin approaches nearer and nearer to the 
upper border of the liole. 

It is very jirobable that this description is correct ; 
but, as we have found that the valve, even in the 
ibiirlli month, is very easily broken, unless the heart 
be disKeeti*il with great care, nothing but actual ob- 
servation w ill sntlsty us on this point. 

The hole and the valve remain pretty nearly in 
the stale we have described, until about die eom- 
mcncement of the ninth moiitli ; when a consider- 
able change begins to take place. The valve be- 
(umies thicker anti t'glXir, and its free margin nar- 
rower ; consequently the passage between tlie up' 
rides becotnfi> i.imil»er. The sides of the hole pifll 
are at same tinn* thickened. The valve at lioi he- 
eomes so much tighter, and its upper border So much 
narrower, tliat the jiurts a.ssume tlie appearance of 
the oviii fossa, with a small slit at tO}), os already 
deseribeiL How long this process is of being com- 
pleted, we have not ascertained ; but we suspect, 
from an examination of several heart.s, tliat it is not 
until two or three months after birtli at least. 

28 . The Eustachian valve in the fcetul heart isK>i.i,i( hi.ij 


subject to as much variety, in point of size, almost as in n 
in the ndult. l''u‘iu>. 


29* The auricles of tile fa^tal licart are obviously rnpdrii> - 
larger, in proportion to the ventricles, than those of l**®*^^ 
the adult ; but the relative capacities of the right and ^l^***^^* 
left cavities, at tliis early period, have not been as- 
certained. Till y have generally appeared to us to be 
pretty nearly the same ; or, if thijrc was any differ- 
ence between them, die left auricle and ventricle 
seemed ratlier the larger. Le Gallois has lately 
made some experiments on this subject (Diction, 
des Scienc. M^ic. V. p. 440.) ; but they can hardly 
be regarded os satisfactory. 


2. Of the Blood*VeeieU in general. 

A. Of the Arteries in general. 

SO. The arterial system of the human body re- 
sembles the trunks and bfUnches of two trees. One 
trunk, called the pulmonary artery, arises from the 
right ventricle of the heart; and the other, denomi- 
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AtiafrtJiiy, nated the aorta, sprinjrs from the left ventricle. 


Tittir 
Mode's of 
'rt’iiniHLi* 
tion. 


Tlif’ irinor 
I ’(; it. 


Uuii iim. They arc liotli about an inch atid a quarter in dia- 
meter ; and their sides are about a twelfth of an inch 
thick. Immediately after their origin they begin to 
ramify; and by successive ramiheationa of the 
branches, the whole body is at lost supplied. 

31. After the arteries have ramified to a certain 
degree of minuteness, they become bo thin and trans- 
parent, that it is impossible to follow them, cither 
with the naked eye, or with the microscope. In 
order, therefore, to render these very small vessels 
vi.sibie, anatomists inject into them thin coloured 
fluids, such as a weak solution of glue mixed with 
vermilion ; and all nur knowledge of the ultimate 
tamilicarions of arteries is derived from these injec- 
tions. 

32. Some arteries arc seen distinctly terminating 
ill veins ; others vanish from our sight ; but in what 
manner they end is uncertain. The fertnination in 
veins, thtToforc, is the only one capable of demon- 
stration ; every other is matter of ojihiion. 

i’licir Coats. :t:j. All arterie.s, which are not less than the 
twelfth of an inch, may easily be shewn to be com'- 
posed of three coats, an inner, middle, and outer. 

:M-. The inner coat rc.'^eiablea exactly the inner 
membrane of the ventricles of the heart. It is equal- 
ly tliin, and peHectly transparent and colourless; 
uiid its inner surface is smooth. No vessels or nerves 
have yet been seen in it. It may be peeled off Iroiti 
the middle coat w'ith the forceps ; but it is too ten- 
der to separate in largo patches. It ditfers from tlic 
inner membrane ol' the ventricles of the heart, in 
being a good deal more eli||tic. 

'fhe middle coat of an artery is the thickest ; 
bi^ about twice the thickness oi’ the outer one. 
it c^isists of slender fibres laid closely together, 
side side, without any apparent connecting me- 
dium, and placed unilormly in a circular direction, 
surrounding the artery, anil in a plane perpendicular 
to its axis. Those wiiieh arc more intcrnidly situat- 
ed, may be easily seen through the transparent in- 
ner coat, w'luMi the artery is .slit open; and if this 
coat he peeled ofi‘, the fibres of the middle one may 
be easily lai.sed with the forceps in successive .strip.s, 
all of winch st'parate in a transverse or circular di- 
rection, exaetly like tin; outer bark of a birch tree. 

In the huger arteries, the fibres are of a yellowish 
or straw colour, and finn in tlieir consistence; but, 
in the smaller vessels, they are softer and more flesh- 
eolonred. 

.S(i. 'fhe outer coat of arteries diflers extrenuly 
from the other two. It consists of slender, white, 
shining fibres, very dense and tough, closely com- 
pacted together, and interwoven in every direction. 
It is very difficult to separate them from each other, 
and impossible to make them peel in any regular 
manner. 

.^7. Many arteries are surrounded with cellular 
substance externally ; but this is merely an acciden- 
tal covering. It is "not a necessary part of the arte- 
rial tube ; and cannot, therefore, witli propriety be 
described as one of the coats of an artery. 

.SS. In arteries whicli fiffe less than the twelfth of 
an inch, it is not easy to distinguish the different 
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parts which compose them, ilut there is every rea- 
son to believe that they have the same structure as 
the larger vcsbcIs. _ ^ — 

B. Of the Vrins in ^tneral* 

.9p. The distribution of the veins throughout the 
body, like that of the arteries, resembles the ramifi- 
cation of a tree; but, in describing them, it is usual 
to invert the order observed in tracing the arteries, 
and to consider the trunks as successively formed by 
the union of the branches. 

40. When we apply the microscope to a thin or fktir Ori- 
tran.*iparcnt part of the body, which has been pro- 

j)crly injected, we can perceive many of the most 
minute veins, arising from the extremities of etjually 
minute arteries, and distinctly continuous with these. 

Any other origin of veins than this is (juite uncer- 
tain. 

41, Many of the larger veins, and veins of miildlcTIicir 
size, are provided with valves. These arc? mem.'***'"** 
branes of a semiluiwr shape, perfect ly transpui'cnt 

and colourUjss, and though scarcely tlie thicl.ne^s of 
a hair, yet very dense and strong, Thi y me at- 
tached by the whole of tlu ir curved margin to the 
inner surface of' the vein ; and tin's margin is uni- 
formly turned towards the branches of the vein, 
while their free .straight edge looks towards tin* 
trunks. 'I’hey are inserted into the sides of the 
vein in such a manner, as to be in a Certain degree 
loose within the tube; and, accordingty, when any 
fluid is forced from the trunks towards the brandies, 
the)' are pushed inwards from the sides of the vessel 
towards its axis. 'Fliey vary very much in their di- 
inciisions^cven in vessels of tin* same calibre. Some- 
times they oreur single, particularly in the .‘iinaller 
vessels; sometimes, though very rarely, three are 
found together; hut, in general, they are disposed 
in pairs, one c.xaetly oppohite to the otlier. Tliey 
are very seldom .so large, or so precisely adapted to 
each other, as to shut up the lube of the ve.ssel com- 
pletely. I’hc numl)er of them oecurring either sing- 
ly or in pairs, within any given extent, is very va- 
rious in liifl’erent veins. They are found at intervals 
of from four or five inches to a quarter of an inch, 
or even less. In general, tluy are most numerous in 
veins of small size. 

In ail veins that are not Jess than a twelfth of Tlioii 
incJi in diameter, two coats can be di.'stincLiy demon- 
slrated ; and in some, portions of a third texfure in- 
tervene between these t»vo. 

Tin; inner coat of veins is transparent like that 'Hu ir inm i 
of arteries. It is a little thicker, however, and^'*'“‘* 
greatly stronger ; and it diflers also from the inner 
coat of arteries in this, that, it can he distinctly se- 
parated into slender den.se fibres. 

43 . The outer coat of veins has tlie .same structure TliPir outer 
as the outer coat of arteries. It is thinner, however, Coat, 
proportionally, and its fibres are not so close, 

44. In almost all the trunks and larger branches Tlicir par- 
of veins, a substonce Is found intervening between 

these two coats; sometimes sunounding the vemen-^****** 
ttrely, but in general occurring in patches of diflerent 
sizes. It varies a good deal in its tliickness ; being 
us tliick in some parts as the outer coat, and only 
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Anaton>y, half as thick in others. It seems to be of a texture 
between the external and middle coat of 

an urteiy. 

11. OP THE ABSORJUiNT SySTE^f. 

4.5. The Absorbent System of the human body 
consi.sts of Absorbent Ve&sds ajid Absorbent Glands, 

1. Of the Absorbent Vessels in general, 

Tln'ir Ter. 4 (). The absorbent vessels are a system of tubes, 
laiiiations. distributed tlirouf^hout the body in the manner of the 
blood-vesseJs. 'fliey are described in the same 
manner as ilie veins. Exceedingly minute at first, 
they unite one with anollier, and at last form two 
trunks, each about a quarter of an inch in diameter, 
which open into two veins called subclavio-jugular 
veinsy one on each side of the neck ; the lelt trunk 
being denominated the thoracic duct. 

Tlif ir Oii* ^7- There is no part of the body, in which the ab- 

gms. sorbent vessels can bo traced to their beginnings w’ith 
the naked eye. Cruikshank was fortunate enough, in 
one case, to find the absorbents of tlu! aliuientary 
canal so turgid with a milky substance af'ter death, 
that, with the microscope, he could distinctly trace 
hundreds of them to their origins, which had the ap- 
pearance of circular orifices, {Anal, of Absorb, Ves^ 
sels, p. 5C.) But tliis is the only part of the body, in 
which the comtnencements of these vessels have been 
»ccn, even with the microscope. 

TliriiSlruc- 48. Little is known respecting the structure of the 
absorbent vessels; they are too delicate to admit of 
satisfactory dissection. We have examined, how- 
ever, pretty minutely, the thoracic duct ; tuid it seems 
to us to consist of one coat only, 'lliis resembles tlic 
inner coat of veins ; and the valves of the absorbents 
appear to be merely prolongations of it. 

2, (Jf the Absorbent Glands in general, 

49 . These bodies may be regarded as consisting 
of a peculiar substance enclosed in a capsule, 

50. We are inclined to regard Mascagni’s descrip- 
tion of the structure of the former, as by far the most 
accurate which we yet possess. ( Vas. Lymph, I list » 
p. 30.) 

stnichireof 51. According to this very respectable authority, 

I heir Sub- t! ' vasa inferentia, btTore entering a gland, divide in- 
st.uice. Ip branches. Some of these penetrate directly into 
the central parts of its substance, while others arc 
distributed towards the surface. The larger branch- 
es are bent, convoluted, and interwoven, iu every 
direction ; they cominimicau: freely with each other ; 
and become suddenly narrow in some parts, wdille 
they swell out into little cells ut others ; so that when 
the gland is injected with quicksilver, its wliolc outer 
surface seems as if covered with little rounded emi- 
nences. Tlie smaller branches subdivide, and form 
u net-work on the surface, and then either dip down 
between the cells of the larger ones, or open into 
thorn. Vai’ious small vessels, on the otlier hand, are 
s-een, either arising from these cells, or ascending 
from between them, and after winding about, uniting 
together iirio larger branche'", whicl) at last constitute 
the Viisa effereniia. 

Someiimes the absorbent vessels of i gland pre- 


serve a pretty uniform diameter throughout ; 80 that Anatomy, 
there is little or no appearance of cells in any part of 

52. The capsule of absorbent glands is a thin, Tlicir Cap- 
pellucid, and colourless membrane, very vascular, sale* 

and resolvable by maceration into fine whitish fibres. 

Ill, OF THE NERVOUS ST,STK^^, 

53. The Nervous Sy.stem may be divided into two 
parts ; the Cetitral Masst and the Ney ves. 

1. Of the Central Mass, 

54. The central mass ol‘ the Nervous System is 
composed of the Brain and the Sphial Cord. We shall 
offer a few remarks on each of these separately. 

A. C)f the Brain. 
a. The Brain if the Adult Mule, 

55. The brain weighs, in general, about 2J lbs, 
or 3 lbs. avoirdupois. Both its weight, however, and 
its volume, vary a little in different individuals ; but 
without any fixed i-elation to the weight or stature of 
the individual. 

5(>. It is almost symmetrical ; its median plane 
corresponding to tJie median plane of the whole 
body ; so that it is divisible into two halves, right and 
lelY, very nearly alike. 

57 . It is usually regarded as consisting of tw'O 
parts ; an upper part, denominated the Biain Proper ^ 
and a lower one, called the Cerebellum, 

58. The brain proper w'eighs in general from 35 

to 45 oz. and tlie eerebdilim from 5 to 8 oz. avoir- 
dupois. ^ • 

59 . The brain is composed almost entirely of 

culiar substance, which we shall call nervous nd^tcr, 
embraced by delicate membranes* * 

ct. The Nervous Mailer of the Brain. 

60 . There arc two kinds of this matter ; the one 
usually denominated medullary, and the other cincri- 
tious. We prefer, however, to distinguisli them by 
the terms white and brown. 

61 . 'I’hc white nervous matter is of different shades, Tlie M'hlir 

in different parts of the brain. In most parts, itsco- Nervous 
lour resembles a mixture of orange-white, and wine- ^^“**^’*'* 
yellow (see NomntJainre if Colours); and 

tills kind we shall call orange-white. In otliers, it 
approaches more nCfirly to tlie wine-yellow ; and this 
species may be denominated yellowish-wliite. 

G2. The consistence of* the white nervous matter iia Consiis* 
varies a little in different parts. In general, it is tenet, 
less elastic than jell}, but somewhat more glutinous 
or viscid. 

63. When we make a section of it in any direction, Appearance 
with a sharp scalpel, it appears perf'eclly smooth, and 

of a unifonii colour. A few reddish points and striae ^*''^*1®*** 
may be observed here and there ; but there is no ap- 
pearance whatever of cells, or globules, or fibres. 

64. It has been subjected to very minute microsco- Microsco- 
pical examination by Proeliaska. {Oper. Min. Pars piral Ap- 
I. p. 342.) When he took a small portion of it, either pearance. 
from the brain proper or tffe rerebcllum, and spread 

it on a thin plate of glass, so that it became pellucid, 
and then examined it with a powerful microscopci he 
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Atiatoniy, found that It resembled a sort of pulp, consisting; of 
innumerable globules, or particles of a roundish form. 
A little water added to this pulp, divided it into a 
numlwr of flocculi ; but he observed that each floc- 
culus was still composed of a number of globules. 
He very rarely found one globule by itself, or oven 
two, floating in water, apart from the rest. Macera- 
tion in water, even for three months, was insufficient 
to separate them from each other. He concluded, 
th(M*efore, that they were united by means of a very 
delicate and pellucid cellular substance. The glo- 
bules, he observed, were not all of the sa»no size ; but 
varied a little in dimension, even in the same part of 
the brain. In general, however, he found them, berth 
in tlie brain proper and in the cerebellum, to be 
more lliaii eight times smaller than a globule of the 
blood, 'fhe most powerful microscopes did not en- 
able him to discover auytliing satisfactory respecting 
their structure. 

(>5. 'fhesc observations have, within these few 
years, been prosecuted, on a much more extensive 
scale, by Joscpli and Charles Wenztd. (De Pc- 
iiitior. Struct. Cereh. p. 2-1..) They have uniformly 
found that tlu; wliitc nervous matter seemed as if en- 
tirely composed of extremely small globules, or cor- 
pusi'ulcs of a roundish form, putting on the appearance 
of little colls, tilled with proper nicdullary substance. 

Mo estimate is given of the dimensions of the glo- 
bules ; but tliey describe them as being exceedingly 
minute, and a.s being all pretty nearly of the same 
size. 'J'liey seemed to adhere very closely to each 
oilier, without any apparent connecting medium. 
The globular appearance continued distinctly per- 
• ^«7cptible, in portions of the substance, which had been 
Iv^g exposed to the action of rectified spirit of wine and 
acid ; nor was it even destroyed by steep- 
ing the matter in alcohol, and then drying it. 
lis Blood- (jfl. White nervous mutter possesses considerable 
krrtt'is. vascularity. The arterial branches, however, which 
supply it, are seldom much larger in diameter than 
a coinnion pin ; and the veins are for the most part 
equally small. Jt is the division of blood-vessels 
w hicli produces the appearance of red points and 
red stria: in this matter, when incisions are made 
through it. 

Rffi’ct? of 6'7. When a portion of wliitc nervous matter has 
ulaliohbceu immersed in boiling oil for a few minutes, or 
'** steeped for a few tlays in alcohol, or diluted muriatic 
or nitric acids, or a mixture of alcohol and acids, or a 
solution of corrosive sublimate, its consistence is 
greatly increased; and if we tear it into fragments, 
we find that the surfaces of tlie fragments exhibit a 
librous appearance. White llireads, os slender as a 
hair, may be raised from these surfaces with the point 
of a pin • anil the wliolc substance seems to be form- 
ed of such fibrils placed close to each other. The 
delicacy of these threads, and the closeness with 
which they are compacted together, render it quite 
impossible to ascertain tlieir actual length, or even 
to form a conjecture as to the extent to which they 
may be subdivided. 

Whether the white nervous matter in all parts of 
the brain be susceptible of this change on coagulation, 
ts Chemi. ^0®® satisfactorily established. 

al Pro- flS. In tlic chemical analyses which have hitherto 

(.rtipc. 
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been made of the nervous matter, the white species Anatomy, 
docs not seem to have been disringuishtd from 
brown. This circumstance deserves to be attended 
to, in reading the fullest analysis of the nervous mat- 
ter which has yet been made, viz. tliat by Vau- 
quelin, {Annul, de Chim. Tom. LX XXI.) 

6’9. The brown nervous matter varies a little in its The Brown 
hue also. Its most common colour is wood-brown ; Nervous 
but sometimes it is like a mixture of wood-brown 
lead-grey ; and this last colour we may call greyish- 
brown, 

70. It is softer than white nervous matter, and in 
many parts is more vascular. It exhibits the same 
appearances, how'cvcr, when divided with the scalpel; 
and seems to bt* composed of similar globules wdicu 
examined with tiie microscope. In certain parts, too, 
of the brain, we have found, that when coagulated 
by boiling oil, or ueids, &c. it appears fibrous on la- 
ceration ; but whether or not tlu* brown matter ge- 
nerally be susceptible of this change, w'O have not 
asecitaincd. 

71. These two kinds of nervous matter, the white niHtrihnfion 
and the brown, are intermingled within the brain in "^ '1*^ 
various w'ays. In some parts, a covering of the one 
surrounds a mass of' the otlier, as a eapsulc encloses a Matter, 
nucleus ; in others, lliev are alternated in laminae or 

strata ; and in others, they traverse each other in the 
form of cords or fibres of various sizes. Yet, not- 
withstanding this diversity in their* arrangement in 
different parts, their disposition in each particular 
part is observed to be remarkably uniform, 

72. The only attempt, worthy of notice, w hich ha.*? 
yet been made to represent the proportions and ar- 
rangement of those tw o kinds of matter in tlu brain, 
in a series of coloured engravings, is that by Vicq 
d’Azyr, iu his folio wmrk, entitled Traitc d' Anaio- 
niie et dc Phy&iologic^ published at Paris in 

The chief merit of this work, however, consists, not 
in the engravings themselves, which are seldom en- 
titled to the praise of accuracy, either in point of 
form or colouring, but in the minute expluimtions 
and details wliich accompany tlu‘iu. 

73. There are peculiarities in the structure of the 
pituitnrv gland and pinciil gland, which deserve to 
be farther iuvestigaUul. 

The pituitary gland is a good deal firmer than the The Piln?. 
other parts of the brain, and seems to be intersected tAiy Gland, 
by a texture ditt’erent from common nervous matter. 

Wlrtm it is pressed lu'tween the lingers, the nervous 
matter appt?ars as if it were Airccd out of a sponge. 

In general, tAVo distinct masses may be perceived in 
it; one occitjrying the fore part, approaching ralher 
to purple in its colour ; and anothei* behind, softer 
in its consistence, and of a lighter hue. 

74. The pineal gland also contains two substances The Wncal 
very diflerent from each other. One is a matter Gland, 
somewhat like broAvn nervous matter, but soAer than 

that matter generally is ; and the great hulk of the 
gland is made up of this substance. 1'he other ts 
like grains of sand, consisting of hard, semitranspa- 
rent, yellowish particles, varying a little in .vize, but 
seldom larger than the head of a pin. Sometimes 
tliese particles are grouped together into a heap or 
acervulus on the upper surface of the gland, dose 
to its base; at other time'’, tliey form a sort of chain 
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An.«i<ii)iy, or ulonjj ilH iiiiir^lu : and at otlior times again 
lliiniaii. .jj.,, iiT('on]arl 3 ' sailtnred ttirongli its siibslanee. 

Thriv IS the greatest variety in tlntir number. In 
twf) or tliree instances, after tfie strictest scareh, we 
have not been alile to find more than a single par- 
ticle within tlie whole gland. We havi' made a few 
e.Iiemieal exjieriinenis on lliese particles, and are ra- 
tlier inclined to think that tli(!y have the same com- 
position as bone. 

ft. V'/ie Mi'whranr'i of ike Brain, 

To. The niemhranes of tlu' brain arc two in mim- 
her, the Pin Mnler and the Arachnoid Membrane. 

* The Pin Mater. 

7 b‘. All the arlorial vesvcls which enter into the 
composition of this membrane, seem destined ulti- 
mately to supply tlie nervous matter of the brain ; 
and lliis matter appears to derive arterial vessels 
from no other source. The same remark applies to 
tin* veins of the pia mater ; so that wc may regtird 
this membrane as a vascular covering formed of 
blood- vesstjls, which are just about to jienctratc the 
nervous matter ol‘ tlie brain ; and of biood-vt'ssels 
which have just emerged from it. 

77 . After a minute injection, it is diflicult to per- 
ceive anything in the pia mater but hlood-vcssch; 
and these are interwoven in every direction. Wc 
have not yet been able to discover^ny absorbents or 
nerves in it. There is an appearance of very fine 
dense white threads in it, at particular parts, where 
it J]a[)pens to be hut loosely connected to the arach- 
noid membrane ; but it is uncertain whether these 
are not blood-vessels. We cannot perceive any 
cellular tissue in it, such as Bichat has described, 
Ana/, De-scrip, III. p. 

** The Arachnoid Membrane, 

7 S. This dilVers very much from the former, both 
m structure and Jistrilmtion. 

It is as thin as a cobweb, dense, < oloiirlcss, and al- 
most perfectly transparent. Its outi'r surface is quite 
smootli ; its inner, more or less tlire:id\' or flocculent, 
according to its comiectioii with the pia mater. 

Nothing is known respecting its structure. We 
hav iK'ver seen blood-vessels in it, either in its 
hcidlhy or diseased slates, with or w ithoutjirevious 
injcctioii. It has hitherto proved equally impracti- 
cable to demonstrate in it eitlicr s(l>.-,orbcnts or nerves. 
Bichat chi'seb it wdtli tlu; sermr. lucnibranes ( Ana/, 
Ihscrip, lU. i>. 32.); but it >,o little analogous to 
these in point of structure, tSiat we prefer to regard 
it as a peculiar membraiu, 

b. The Brain of the Ad alt Female. 

Tf). It has been often aHirmcd that the brain of 
the rcniale ditl'crs from that of the male, slightly, both 
in form and dimensions. Wc cannot say, however, 
thiu we are satisfied of the trutli of this ohsen^atioii. 

The ])oiiit najuires to be furllier investigated. 

c. 't'hc firain before and ajier Maturiff, 

80. On this subject, hardly anytlnog satisfactoi^ 
was known, until within these few years. 

8 J. We have already had occasion W refer to a 
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work hy the Wenzels, entitled De Penitiori Slruc^ Anatomy, 
turn Crcltcri Hominis et Brutomm^ which was pub- ^ 

lished, in folio, at Tubingen, in 1812. We strongly 
recommend this treatise to the attention of our read- 
ers. It appears to us the best and most original 
work on the structure of tlie brain, which has appear- 
ed for more than a century. The authors seem 
to have employed tliemselvcs, unremittingly, in in- 
vestigations relating to the anatomy of this organ, 
for upwards of twelve years, and in circumstances 
singularly favourable for observation. There is little 
of importance relative to the state of the brain 
at difierent periods of life, at present known, for 
which we arc not indebted to their labour and inge- 
nuity. 

82. From a variety of facts, which our limits will 
not permit us to give in detail, we select the following 
respecting the dimensioni and weight of tlie brain, 
which seem to he tlie results of an immense number 
of observations. 

83. First, witli respect to dimensions, they find Its Dimeu- 
that both the brain proper and the cerebellum in- 

crease rather more in length and in breadtli, during 
the six months immediately preceding birth, tliau dur- 
ing the first sev(‘ri years after birth ; that these di- 
mensions arrive at their maximuTii at tlie age of seven ; 
and that they suffer no change during the whole of‘ 
after-life. 

84. Secondly, with regard to weight, they uscer- its 
tabled, that tlie weight of the whole brain, most com- 
monly arrives at its maximum, at the age of three 
years, and remains without diminution, during the 
whole of after-life ; the niaxiimim being in general 
from 20,000 to 22,000 grains, and seldom exceediiy* 

24,000. The weight of the brain proper, at the ^0 
of three years, they found, does not exceed, ip<^e- 
neral, 21,000 grains; nor that of tlie ccrebeJlunf 2000 
grains. The younger tlie ftetus, they observe'd, the 
greater was the ratio of the wtdght of the brain pro- 
per to that of the cerebellum. This ratio, it appear- 
ed, was usually about seven to one, at tlie age of 
three years, and remained so ever after, 

B, Of the Fpinal Cord. 
a. The Spinal Cord tfthe Adult Male. 

85. We icgard the spitial cord as beginning at the 
lower margin of the annuku protuberance of the 
cerebellum. The arrangement which iiicludes a por- 
tion of its upper e.vtreniity, along with the brain, un- 
der tlie name of medulla oblongata, seems to us nei- 
ther so precise nor sn natural. 

86. From a few actual measurements of it, we are Us 
inclined to think, that its length, in general, is about 
thirty inches. Chaussier says, its weight is from 
about a nineteenth to a twenty-fifth of that of the 
whole brain. ( Exposit. SommairCi p. 119 *) 

87- Like the brain, it consists of nervous mattery en- 
closed in membranes. 

A. The Nervous Matter. 

88. This differs very little, apparently, from that of 
the brain. The cord contains both kinds of it. 

89 . The w hite matter is cluefly of the orange-white 
fpecies, and i& firmer than the same kind of substance 
in any part of the brain, except the annular protu- 
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Anatomy, berance. The brown matter chiefly of tlit* greyish 
Hm nmi. gpecics. 

90. Tlie ncrvous matter does not extend tlio wliolo 
length of the cord ; it ceases within nine inches of its 
extremity, and tlie membranes alone form the rest. 
Divldetl in- 91. It may be divided into tliree portions. The 
Voriioiis. portion may be called die to^) of tlie cord or cra- 
nial portion, and is about an inch in lengtii. This is 
what is denominated by many the medulla oblongata. 
The seftnd is about five inches in length, and may 
be denominated the cervical portion ; and the third, 
which is about fifteen inches long, wc shall call the 
dorsal portion. 

92. The arrangement of tlie two kinds of nervoua 
matter in the cord, has not hitherto been described 
or represented with sufficient accJUracy. 'I’he whole 
of the cervical and dorsal portions, and the lower 

f )art of the top of the cord, consist of a central co- 
umn of greyish-brown matter, surrounded by a stra- 
tum of orange-white. The upper half of the top, con- 
tains a iriucii larger proportion of white nervous mat- 
ter, than any other part of the cord. 

KrnrU'rcil 93. We have found that considerable portions of 
Kibrous |jy the nervous matter of tlie cord, arc rendered fibrous 
longitudinal direction by coagulation. 

The Membranes. 

94- The Membranes of the spinal cord are three in 
number ; the Pia Mairr, the Serrated Membrane or 
Ligamenium DenUttuiUy and the Arachnoid Membrane. 

It will lie necessary only, on the present occasion, 
to say a few words witli respect to the second of 
these. 

Tii(‘ St'iraU 9*'>< 'fhe serrated membrane is whitish and semi- 
'iut... "-.^nsparent in its appearance, and thinner than the 
jiiiue, p\ jnuter, yet fully stronger. Its inner border, which 

is s^^jght, is intimately connected with tlie pia mater ; 
while its outer one presents a series of angular pro- 
jections or teeth, each of which is attached firmly to 
the dura mater of the spinal canal. 

96‘. In its internal structure, it most resembles the 
substimce called tendon. 

97. It begins at the lop of the cervical portion of 
the cord, and ends, in general, just w here the swelling 
eomniences on tlie lower part of the dorsal portion. 
After it has terminated, a very slight ridge may be 
Keen running down from it, ou the surface of the jiia 
mater, and exactly in llio same direction, for about 
an inch and a half. We have never suen it, however, 
reach the extremity of the cord. 

b. The Svinal Cord of the Adult Female. 

98. Wc are not acquainted with any material cir- 
cumstances in which the spinal cord of the female 
differs from that of the male ; but, according to Chaas- 
sier [Ea^osit, Sm. p. its nervous matter is 

softer. 

c. The Sjnnal Card before and after Maturity, 

99. The ner\'0us matter of the cord has been said 
to be proportionally shorter in the cliild than in the 
adult { but tliis has not been established. 

100. Chaussier conclq^cs, from a great many obser- 
vations, that this matter is firmer at birth than at any 
oUier period of life, and that it gradually be^somes 
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softer as the individual advances in years, Wc sus- Anatomy, 
pect some fallacy in this reniarli. Ihunun. ^ 

101. Wi* arc inclined to tliinic, that the c<‘ntral co- 
lumn of brown nervous matter in the cord, is larger 
proportionally, aiul daiker in its colour, at birth, than 
at' any after period oflilb. We have often observed, 
in old persons, that it liad entirely disappeared ; its 
place being occupied by while mutter ; tnsd find 
that Cliaussier states this to bcacon^(lmt (•eeunenee 
in tile decline of life. (Exposil. Som. p. l fti.) 

2 . (f the yjerccs. 

102. Tlie nerves are cords of 11 jirculiur slriielnrt, 
connected either directly, or indirectly, with the cen- 
tral muss. 

I0.‘h 'fherc is the utmost variety in the mode’ ofTlieirMode 
their distribution. Many of them may be seen s[)read- **•' l>i9tuhu- 
ing theiiiBelves out by regular ramilication. Other:, 
divide into branches, and then soon after unite into 
trunks again. Oiluns may be traced into a net-work 
or p/caruA-, formed of various nerves interwoven in every picxu?. 
direction, but in which (‘acli individual nerve is in a 
manner lost ; and which sends off new branches to be 
expended by new ramification, or to unite witb new 
plexuses. There is but one nerve in the body which 
neither exliibits ramificafioii, nor is connected ujth 
any other nerve by plexus throughout the whole of 
its course, 'fhis is the optic nerve. 

304. At the union of two or more nervous hrurvehes Ganglion, 
with each other, certain knots or tumours fretjuenr- 
ly present themselves, which have been called gang- 
lia ; and tlie stune name has been extended to simi- 
lar sw'cllings, which vtuy often occur on single ju'ncs. 

These ganglia are of various shapes and si.^es: none 
of them exceeding three quarters of an ineJi, or an 
inch. 

105. Many nerves are attached directly to the tp, 
central mass ; and in such cases, ilu* extremity of vuled mio 
tJie nerve wliicb IHippons to be connected to the 
brain or spinal cord, i.s ijivariably considered as its 
origin. VVe propose to denominate all those nerves ‘ 
which have .sneh im origin, priman/ wcrrr.s. Those 
which take their origin in plexuses, or ganglia, or in 
other nerves of wlii( h they constitute branches, we 
may call svamdunj nerves. 

JOb*. The pritnary nenes communicate, more or 
less intimately, with all the .s, eon d ary ncr\cs, hy 
means either of ramilication, or plexus, or ganglion. 

Hence, all the nerves ia tlie body are said to be con- 
nected, cither directly or indirectly, with the central 
mass of the neivous system. 

107. Nerves are composed of filaments of nervous Stvnctnre 
mattiT eeci{5..cd in sheaths of a peculiar sub.stance, of Ncive.^. 
hence culled neunkma. 'fhe structure and arrange- 
ment of these were first well described by the laic 
Professor lleil. f Exen iiat. Anatom. Faseic. Prim.) 

108. The filaments of nervoius matter are of dif- 
ferent sizes in dilferent nervi s, and sometimes even in 
the same nerve. They seldom, however, exceed the 
tliickness of a hair ; and in most instances, are smal- 
ler than the finest fibre of silk or cotton, so tliat it 
requires a mlcro'^cope to see tliein tlistinctly. They 
are placed side by side ; and in their course, divide, 
mul subdivide, and reunite, and run into each other, 
forming the most intimate comiecticm. The greater 
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Anatomy, number of the nerves in the body, consist of several 
Hunmn. gi-parute fasciculi of these filuments ; some of only one 
*~*^^ ”*"'* fasciculus. 

' toy. The ncurilcma, or substance which surrounds 
each hlanient. and ties the filaments into fasciculi, 
&c’. is, in roost instances, so like cellular substance, 
that W'e roay regard it as a species of that texture. 
Structure 110. Scarpa’s description and representations of 
of Ganglia* jijg structure of the ganglia, are by far the most ac- 
curate which vre yet possess. (Anatom, Anyiotat. Lib. 
Prim.) There isfa good deal, however, connected witli 
this subject which requires to be farther investigated. 

111. In these bodies, tlic fasciculi of nervous fila- 
ments attaclied to them, suffer a temporarv subdivi- 
sion and separation from each other, and are then 
combined anew, 'fhe intermixture of fasciculi whidi 
takes place within them, is in general so intimate, 
that it looks as if every fasciculus of every nerve, 
which emerges from a ganglion, contained more or 
fewer filaments from every fiiciculus of every nerve 
which entered iu 

112. Each fasciculus, in its progress through a 
ganglion, seems to be provided with its proper ncuri- 
lema. But, bc'sides this, the spaces left between the 
intersections of the fasciculi, are filled up with a pe- 
culiar soft substance, of a greyish, sometimes a yel- 
lowish, colour, 'iliis substance does not seem to us 
to have the slightest resemblance to the brown ner- 
vous matter of the brain and spinal cord ; although 
it has been very confidently pronounced to be me 
same by some anatomists. Scarpa regards it as a pe- 
culiar cellular substance, filled widi a mucilaginous 
or oily matter. 

Enumerai US. There are eighty-four primary nerves in all ; 
tiott aod forming forty-two pairs. The nerves of each pair 
ClaR>ifica- one from each half of the central mass, at cor- 

JNervei responding points. 

* 114. Some of tliese arise fr^ the brain, others 

from the spinal cord j they may, therefore, be divid- 
ed into cerebral and gpinai. 

115. There are eight pairs of cerebral nerves. 
Tliese are the following : 

The Olfactory nerves. 

The Optic nerves. 

The Common Oculo-muscular nerves. * 

The Internal Oculo-muscular nerves, f 
The External Oculo-muscular nerves^ 

The Trigeminal nerves, § 

The Facial nerves. || 

The Auditory nerves, f 

116. ’Diere are thirty-four pairs of spinal nerves; 
and, tliese are : 

The Glosso-pliaryngeal nerves. 

The Pneumo-gaslric nerves.** 

The Hypo-glossai nerves, 
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The Accessory nerves, Aostony, 

The Sub-occipital nerves. ^ ^ 

The Cervical nerves, - Seven pairs. 

The Dorsal nerves, - Twelve pairs. 

The Lumbar nerves, - Five pairs. 

The Sacral nerves, - - Five pairs. 

\ 17. We have purposely avoided applying any nu* 
mcrical appellations to the primary nerves, wbicli 
arise from the brain, and the top of the spi^l cord ; 
in order that there might be the less risk!%f their 
being mistaken by those who have long been accus- 
tom^ to the old, but very inaccurate, numerical 
nomenclature. 

Article SacoNn. 

OF THE ANATOMY IN OENERAL OF THE COMMON 
TEXTURES* 

L THE ANATOMY IN GENERAL OF CELLULAR SUB* 

STANCE. 

118. From the term cellular^ which has long been 
applied to this texture, one would naturally be led to 
suppose, that it was a substance formed into cells, 
admitting of easy demonstration. But this is far 
from being the cose. In a mass of it, examined with 
the microscope, we can perceive nothing but exceed- 
ingly delicate fibres, interwoven in every direction. 

It is only when it is distended, or when we endeavour 
to tear its parts asunder, that it exhibits a cellular 
appearance. 

119 . If we lay bold of a mass of it between the 
fingers, and pull it gently, it immediately separates 
itself into innumerable transparent lamime, finer than 

the finest cobweb, which intersect each other in evej^ ‘ ' ’ ' ' * ^ 
direction, and leave spaces or cells between themimf 
various shapes. The same effect may be proj^wed, 
by inserting the point of a blow-pipe into the midst 
of the substance, and blowing into it ; or by an in- 
jection of water, or any thin fluid. In proportion as 
we pull or distend die substance, the smaller laminoe 
successively give way, and several cells are thus unit- 
ed into one ; until at hist the whole are tom. The 
instant the distention is discontinued, tlie parts col- 
lapse, and (he cellular appearance vanishes. 

120. It remains, therefore, to be determined, 
whether this substance consists, in its natural, undis- 
tended state, of numberless fine laminie, of a definite 
size and form, closely applied to each other; or 
whether the cells which it exhibits, when distended, 
bu not merely the effect of the accidental separation 
of layers of the substance, always accompanied with 
pyeater or less laceration of narts, and of course vary- 
ing with the direction and degree of the distending 
force. 


* Synonym. Lot, Motores communes oculorum. 
t Synonyms. The fourth pair, according to the 
old enumeration. Lot, Nervi pathetic!, 
t Synonym. Lai, Abductores oculorum. 

$ Synonyms. The fifth pair, according to the old 
enumeration. Fr, Les nerfi trifaciaux. 

({ Synonym. The portio dura of the eevcnth pahi 
according to the old enumeration. 


f Synonym, The portio mollis of the seventh 
pair. 

♦* Synonyms. The^ighth pair of cerebral nerves, 
according to the old enumeration. Lot, Par vagum ; 
tiervi vagi. FV. Les nerfs vocaux. 
f f Synonym. i>. Les npifs Hngnaux. 

Synonyms. Fr, Les nctfii BpinauR ; lei nerfs 
spine- cranio-trapeziens. 
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Aaatomy, 121. Bich&t has devoted a long chapter of his 
Anatomie Operate to the description of this texture. 
(Tom. 1. p. 11.) It contains a great deal of matter, 
however, which is quite foreign to the subject ; and, 
in other respects, is often vague and incorrect. 

The most original reniarks on this substance are 
to be found, in a paper by the celebrated Dr William 
Hunter, in the second volume of the Medical Ob- 
iervations and Inquiries* 

II. THE ANATOxMY IN GENERAL OF ADIPOSE SUB- 
STANCE. 

122* This texture is obviously composed of two 
distinct substances ; an oily matter, and a vascular 
texture formed into cells, in which tliis matter is con- 
tained. 

12:i. I'he oily matter possesses all tlie characters 
of the fixed oils. It seems to us most probable, that 
it exists in the living body in a fluid state. W'c arc 
led to entertain this opinion chiefly from some ex- 
periments, in which we raised portions of the adipose 
texture taken from the dead body, to the tempera- 
ture of the living. But we have niilher observed, in 
surgical operations, that, when a thick portion of 
adipose substiuK'e happens to be divided, minute 
globules of oil may be seen swimming, in great abun- 
daiic^N in the stream of blood that flows from the 
wound. 

124. The vascular texture which contains the oily 
matter, appears to be composed of a substance fully 
more delicate than cellular substance, and to consist 
of little spherical cells placed closely together side 
by side. These cannot be distinctly seen without a 

« Ijiagni fy ing-glass. They vary a little in their size, 
bui are all exceedingly minute. According to Dr 
MoVp, none of them exceed the eight-hundredth 
part otSan inch, nor are less than the six-hundredth. 
(Descrip.nf the liurste Mticosu\) 

The celts of adipose substance Jmve no resemblance 
whatever (o the tells formerly described in cellular 
subHtance. 

III. THE ANATOMY IN GENERAL OF MUSCLE. 

125. Muscle seems to be composed o^ delicate 
fibres of a peculiar nature, surrounded and united 
together by a substance like cellular substance ; and 
supplied wit'i blood-vessels, absorbents, and nerves. 

12(). Procliuska’b description of the fibres is 
still not only the most accurate, but tlie clearest 
which we possess. (See Oper, Min* Pars 1. p. 1(>0.) 

137. According to this author, muscle in all parts 
of the body may be resolved by careful dissection 
into fibres of great delicacy, but pretty uniform in 
form mid general appearance, as well as in dimen- 
sions. 'fheir diameter does not seem to exceed the 
forty-thousandth part of an inch i and altliough they 
are very variable in their length, some of them, it 
would seem from Prochaska's observations, extend- 
ing nearly tlirce feet, they preserve the same diame- 
ter throughout. They seem all more or less flatten- 
ed or angular, and have no appearance of hollowness, 
but are solid diaphanous filaments, l^ochaska 
seems to have no doubt that these fibres, or JUa car- 
nea, as he calls them, are incapable of farther division. 
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On tills supposition we may call them the primary Anatomy, 
rtmculaT fibres. - 

128. The primary fibres arc placed parallel 
close to each other, and in every specio.s of muscle, it 
would seem, are united, in tlie first place, into fasciculi 
of a certain size. These, in a transverse section, al- 
ways appear polyedrous j and in the representation 
which Prochaska has given of them, ns seen through 
a microscope magnifying the diameter two hundred 
tiroes, tJic largest of them does not exceed an eighth 
of an inch, and the smallest is not b<^w a sixteenth. 

In point of length they are various ; but Prochaska 
affirms, that he lias traced them extending, unbroken, 
and unconnected with any other fasciculi, from one 
end to the other of the sariorius muscle, which is one 
of the longest in the body. 

12p. These fasciculi, which we may call ptWry, 
are generally found united together into longer fasci- 
culi ; which may be denominated secondary, and these 
of\en into ternary, and so on, 

130. A chemical analysis of human muscle is still 
a desideratum. 

IV. THE ANATOMY IN GENERAL OF SKIN. 

131. Except the mouths of the sebaceous follicles, 
we do not believe that any pores are visible on the 
external surface of the skin, either with the naked 
eye or witli the microscope. We can perceive no 
appearance of them even at the points from which 
the hairs spring ; the hairs seem to fill up completely 
the canals through which they pass. 

132. The inner surface of the skin, in almost all 
parts of the body, exlnbits a number of depressions, 
varying ki size from a twelfUi to a tenth of an inch 
or more, producing a sort of areolar appearance. 

133. The skin consists of two substances, placed 
one above the other, in tlie form of layers or laminoe. 

The inner lamina is rolled true skin, the outer, cuti- 
cle, epidermis, or scarf-skin. 

134. We have found that the best end easiest 
mode of separating these two from each other, for 
particular examination, is to preserve u piece of skin, 
either on the recent subject or detached from it, 
carefully from moisture, but not so us to render it 
dry and hard. At the end of a week, or ten days, 
or more, according to the temperature of the air, such 
a degree of decomposition has in general taken place 
between the cuticle and true skin, as enables us to 
separate the former, witli tlic slightest oblique pres- 
sure with the point of tlie finger. 

135* Tlie intimate structure of the true skin is quite 
peculiar. It seems cliiefly made up of a species of very 
small dense fibres, somewhat resembling the fibres which 
compose the outer coat of an artery, which are closely 
interwoven with each other, and more firmly compact- 
ed togetlier tlie nearerthey are to the outer surface. 

IsS. ITie outer surface of the true skin is more 
vascular than the internal parts; and this surface seems 
to owe its colour entirely to the blood circulating ia 
its vessels. 

137. The absorbent vessels of the true skin are so 
large and so numerous, tliat after they have been 
injected with mercury, the outer surface exhibits 
an exceedingly minute net-work of tubes* We 
l1 
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. Anatomyi have never Been, however, the smallest particle of 
lluman. quicksilver t^scape from the outer surface, even 
in tlie most minute injections* 

Tl»r Cu- 138. The cuticle is transparent, and of a slightly 
tide. yellowish-grey colour* The colour of the outer sur- 
face of the true skin is, therefore, seen tlirough it ; 
and we have no douht tliat the colour of the sur- 
face of the body, in the inhabitants of this couutry, 
and of Europe in general, depends entirely on the 
colour of the outer surface of the true .skin, blended 
with the sliglitjinge of grey from the cuticle* 

139* In almost all persons in liealth, there arc 
certain parts of tlie soles of the feet, in wliich the 
epidermis is di\ isihle into layers ; but this seems to 
be purely the rtlect ol‘ cfunpression ; which accumu- 
lates into a. thick stratum those portions of the cu- 
ticle u'liich are constant]}' separating from its sur- 
face, and whieJi, in other parts of the body, arc im- 
mediately removed. This laminated appearance is 
never seen in the soles of persons v ho have been 
long confined to bed, or in those who, from accident 
or disease, have not been able to pul the foot to the 
ground, 'flic cuticle, in other parts <it the body, does 
not exhibit the slightest appearance either of lami- 
na; or fibres. 

140. 1’liis part of the skin is entirely destitute of 
blood-vessels, absorbents, and nerves. It is truly 
a noft*vaxcular part, like die enamel of the teeth. 

141. It Is well known that wJ)cn a piece of cuticle 
is plunged into pure nitric acid, it instantly acf{uires 
a yellow colour. In the course of twenty minutes 
or so, we have found, that it becomes thicker, solVer, 
and more opaque ; in twenty-four hours it is redu- 
ced to a yellowish pulp ; and in about a month or six 
weeks it is almost entirely dissolved. Pure muriatic 
acid acts upon it somewdiat in dm same way ; but 
less powerfully, and less apeedily. Pure sulphuric 
acid immediately gives it a deep brown colour ; in the 
course of twenty hours, renders it djicker and more 
elastic; and, after the lapse of several weeks, re- 
duces it to the state of a very thin deep brown pulp, 

14^2. Wo have satisfied ourselves, by a variety of 
dissections, that there is in the Negro, Cailrc, and 
Black Mem- Malay, a black membrane interposed between the 
brant. epidermis and the true skin, upon which the dark 
colour of these people entirely depends This mem- 
brane sometimes peels off widi the cuticle, and 
sometimes adheres to the true skin. It is more 
tender dian the cuticle, and thinner ; but, like it, ds 
entirely without vessels, and w'idiout any appearance 
of holes, or plates, or fibre.s. We conclude, that in 
all black men there is a similar membrane, to which 
their dark colour is owning. 

143. After the strictest examination, however, we 
have not been able to discover any light- coloured 
membrane or pigment, such as has been described 
Hole Muco- under the name of rete wmcoamth, between tlie cu- 
tide and true skin, in tJm inhabitants of this coun- 
try, nor in those of other European nations resem- 
bling them in colour. We have sought for it in every 
way , but w ilhout success. W e are disposed, tliereforc, 
10 deny its existence. The cause of the light colour 
of the skin in fair people hab been alrtjady explained* 
(Sect. 

1 4‘4. Whether there be any brownish membrane 


in tawny people, like the black membrane in tlie ne- Anatomy, 
gro, we have had no opportunity of ascertaining. 

V. THE ANATOMY IK GENERAL OF HAIR. 

145. We call the root of a hair, not only that part 
of it wdiich is contained in the bulb, but the portion 
wliidi is lodged in the skin. Tlie middle part and 
the point are the parts which project beyond the sur- 
face of the skin. 

1 iC>, All the hairs in the body seem to be cylin- 
drical, and taper regularly from the root to the 
point. 

147. Of whatever colour they be, the root is al- 
ways whitish, and transparent, particularly that part 
of it which is lodged in the bulb. This part, too, is 
always much softer than the rest ; the very extremity 
bein^’ almost iluid. 

148. As far ly we can judge from microscopical ob- 
.servution.J, the luiirs seem to be quite solid. Wc 
have never sotu any a)>pearaiice of cells, or canals, 
or laminae, or lilnes, any part of them. In the 
V hlskcrs of the seiiK how eier, the part of the root 
of tlo' hair which is lodged in the bulb, contains a 
conical cavit) . and wc suspect it is the same in hu- 
man hair. 

11-9. Dr Hi i‘w4erhas ascertained that hairs de- 
polarise light, and possess the most perfect neutral 
axes ; th.* axes bciog parallel and perpendicular to 
the axis ol'the hair. ( )V//7, Tram, 1815.) 

150. The chemic'td properties of hair have been 
very minutely invcHtIgated by Vuutjuelin. (Sec An* 
vales de ChimiCf Vol, i.4VULaud Nicholsons Journal^ 

Vol. XV.) 

I.) I. Judging by analogy, from the structure of ^ 
the hdbs of those large hairs x\liich form the whlfs* 
kers of sueli animals as tlie seal, we should inline 
that the btdbs of the luniiau hairs consisted-jf two 
coals or tunics; an inner one of a lender consistence, 
very vascular, and embracing immediately tlic root 
of Uie bail* ; and an outer, firmer, and less vahcular 
one, closely surrounding the former. 

152, The bulbs of the hairs are always situate 
under the true skin; but so close to its inner .surface, 
that no part of the liair is perceptible between it and 
the bulb. Immediately after leaving the bulb, tlie 
hair is received into a canal in the true skin, winch 
is constantly observed to be more or less oblique- 
A small hole in the cuticle corresponds to this canal ; 
and the hair passing through it also, reaches the 
outer surface of the skin. In its passage through 
the true skin, we believe that it adheres to the sides 
of die canal, just as epidermis would do. 

VI. THE ANATOMY IN GENERAL OF CARTILAGE. 

153* On careful examination of this substance 
with the microscope, it appears to us to be uniform 
and homogeneous in its structure, like jelly, and with- 
out fibres, or lamina*, or cells. 

154. In its purest form, no blood-vessels are seen 
in it, nor can they be injected even witli the finest 
colouring matter. In those pieces of cartilage, how- 
ever, which are attached to the edges or extremities 
of growing bones, blood-vessels of considerable size 
may often be seen ramifying, even without the aid of 
injection. 


1 
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AmtoQiy, 155. Th« chemical properties of cartD^ have 
sufficiently investigated. In its purest 
form, we believe that it is entirely soluble in boiling 
water, and acids seem to act on thin dried slices of 
it nearly as they do on cuticle. 

Vll* THE ANATOMY IN GENBHAL OF BONE. 

15G. The structure of this substance is exceeding- 
ly simple. Divide it, and examine its surfaces with 
a common magnifying-glass, or cut off slender films 
of it, and inspect them in a powerful microscope, 
and it will appear to be a uniform substance without 
fibres, plates, or cells, (>enetrated everywhere by de- 
licate blood-vessels. 

157. The sulphuric, nitric, muriatic, and acetic 
ncid.s, when properly diluted, sollen bone, and ren- 
der it pliable, witiiuut its being possible to discover, 
by the most minute inspection, that a single particle 
of its substance has been removed. 

158. Calcination produces just the reverse effects. 
If a bit of bone he placed in a charcoal fire, and the 
heat be gradually raised to w'hitencss, it will first 
burn with a flame, and then become quite red. If 
it be now removed carefully, and slowly cooled, it 
will be found to have been rcnclercd as white as 
chalk, and exceedingly brittle. Still not a particle 
of the substance will appear to have been destroyed. 

15<). With respect to the chemical properties of 
tliLs .sultstance, we have only to rentark, that wc are 
convinced from experiment, that the Jat which has 
been considei as an ingredient in bone, and which 
is extrai ted iVoiu it by boiling in water, is no part 
„ of the osseous substance, hut an adventitious achnix- 
ture eiiher from adipose substance without, or from 
marrow w'ithin. 

iCO. We have often endeavoured to discover sul- 
phate of lime in the acid solution both of calcined 
and uncalcined bone ; but always without success. 

VIII, Tlir. ANATOMY IN GENEHAL OF TENDON. 

1(>1. Bichat has described this common texture 
under the name of Sijsllmc Fihrcux» (Anat. Gvnh, 
HI.) The term is ohjeetionuble, however, becau.se 
it is equally applicable to nerve, muscle, or even cel- 
lular substance, as to the lex lure to wliich he has 
applied it. 

1()‘2. Its distribution is very various, and very ex- 
tensive. It forms not only those appendages to 
muscular fasciculi, called tendons, from which it 
lias received its name, but also li^ameais, periosieuntf 
ajjoneuroses, fascia $ membranes, ^'C, 

163. It appears to be chiefly composed of very 
delicate, white, silvery-looking fibres, collected into 
fasciculi, which are united with each other in va- 
rious ways. Sometimes they are tied together lon- 
gitudinally ; at other times, interwoven almost with 
the same regularity as the threads in a piece of 
cloth ; and at other times intermingled in every di- 
rection. 

Tlie sulphuric, nitric, and muriatic acids, 
act upon it very nearly a(b they do upon cuticle. The 
instant it is plunged into eitlier of them, it shrinks 
up, and becomes semitransparent and elastic, just 


as it does in boiling water, but in a much greater Anatomy, 
degree. The eflects of tlie pure fixed alkalies upon ^ ^ 

it are singular. At first, they operate upon it some- 
what like the acids just mentioned ; but, instead of 
dissolving it after a little while, os these do, they 
seem to produce very little further change upon it 
for a consideraole length of time. If, in this state, ^ 

we remove it from the alkali, and pull its parts ^ 

gently asunder, its delicate fibres will unfold them- 
selves very readily, exhibitiog at same time very 
bright prismatic colours. ^ 

IX. THE ANATOMY IN GENERAL OF SEROUS MEM- 

BRANE. 

lfi5. A successful injection of size or turpentine, 
coloured with vermilion, brings into view so many 
capillary blood-vessels in this mciiihrane, that one 
would be almost inclined to suppose, that it was en- 
tirely composed of arterie.s and veins. By proper ma- 
nagement, however, absorbents may be injected in 
it with quicksilver to an equal degree of minuteness. 

There can be no doubt, therefore, that it is chiefly 
composed of tlieso two systems of vessels. \Vhether 
it contain any thing else but vessels, remains to be 
ascertained. Nci*ves liavc not yet been traced into 
it, although they may be often seen ramifying abun- 
dantly on the parts with which its external surface 
is connected. 

X. THE ANATOMY IN GENERAL OP SYNOVIA I 

MEMURANE. 

l6C. Bichat has enumerated a variety of circum- 
stances, in which he conceives, that the serous and 
synovial membrane differ Ironi each other. {Anat, 

IV.) It seems to n.s very doubtful, however, 
whether all these points be well founded; at all 
events, we do not think that any of them can with 
propriety be adopted as the basis of an analonucal 
distinction. 

J67. Synovial membrane resembles serous mem- 
brane, in so far as it is a thin substance, having one 
smooth free surface, turned towards certain cavities 
of tlie body, and another connected by delicate cel- 4 

Jular substance to the sides of these cavities, or to 
the parts contained in them. It resembles this sub- 
stance also in being transparent. 

1()8. But it differs from serous membrane in the 
following circumstances: — In the first place, it is 
a substance possessing very little vascularity in its 
healthy state ; none of its blood-vessels are almost 
ever seen filled with blood afler death, nor can they 
be made to receive the finest injection. In the 
second place, its absorbents are quite incapable of 
demonstration. Thirdly, very delicate fibres, like 
those of cellular substance, or like the finest fila- 
ments of tendon, are distinctly perceptible in it 
slight maceration. Fourthly, it is considerably in- 
ferior ifi strength to serous membrane. 
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PART III. 

THE ANATOMY OF THE SKELETON. 
Abticle L 

GENERAL OBSERVATIONS ON THR SKELETON. 

1 . In the AduH Male, 

169. The skeleton of the body may be regarded 

the solid frame-work which supports and contains 

the sodcr parts. 

170. It is made up of 254 separate pieces of 
osseous substancey most of which contain a quantity 
of a matter called worroto, and are surrounded with 
a membrane denominated pcriosleum. These sepa* 
rate pieces, with their appendages, have the appella* 
tion of bones usually applied to them ; and they are 
conaected to each other in various ways. 

1 . Of Bones in their separate Slate. 

A. Their Osseous Substance. 

1 71 . In almost all bones, the osseous part pre- 
sents itself under tw'O forms. Externally it assumes 
the form of an uninterrupted shell or covering, which 
is called the compact party and a very delicate tex- 
ture of fine plates or fibres intersecting each otlier, 
and leaving small spaces between them, projects in- 
ternally from this, which is called the cellular or reti~ 
culalcd part. The proportion of these two, varies in 
different bones. 

B. Of the Marrooj, 

172. The chemical properties of tlie oily matter 
of the marrow, have not yet been sufficiently investi- 
gated. 

C. The Periosteum* 

173. This covering distinctly possesses tlie struc- 
ture of tendinous substance. 

174. We cannot regard it as correct, that it is 
prolonged from one bone to another over joints. In 
genertd it covers the whole outer surface of the com- 
pact substance, except at those points where one 
b 0 i.e is united to another. 

2 . The Connections (f Bones, 

175. The connections between bones arc of two 
kinds ; some admit of motion, others do not. 

A. Connections ndmitling Motion, 

176. It niay be remarked of those bones which 
are united in such a manner as to enjoy motion on 
each other, that their touching surfaces never con- 
sist of bare osseous substance, nor even of o.sscou 8 
subsUnce covered with periosteum. They are either 
provided with separate (Jfusts or prolongations of 
cartilage, the sur&ces of which play directly on each 
other, constituting what is denominated a joint or 
articulaiion ; or they arc united to one common in- 
termediate substance, which a flexible, or admits «f 
compression. 
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a. Articulations or Joints^ 
a. The Cartilages, 

177. Tlie surfaces of the portions of cartilage, 
which are in contact with each other in this mode 
of connection, are always as smooth as the finest po- 
lished ivory. 

171 ^. It was affirmed long ngo by Dr Nesbit 
(Human Osteology )y and Dr Hunter (Phil. Trans. 

174.^), and has been much insisted on of late years 
by Bich&t (Anal. GenSr.), that these surfaces are 
covered witii a very delicate prolongation of syno- 
vial membrane. We arc very much inclined to think, 
however, from a number of experiments, that these 
anatomists have been mistaken. 

jS. The Ligaments. 

179. All articulated bones are partly held together 
by means of ligaments. These are composed of ten- 
dinous substance, and may be divided into fascicular 
and capsular. The fascicular ligaments are disposed 
in cords, at intervals, around the joint ; the capsular 
form a continuous web, iucluding tlie united surfaces 
in a kind of shut sac. 

y. The Synovial Membrane. 

180 . In all the intervals between fascicular liga- 
ments, portions of synovial membrane may he £‘s- 
tinctly seen filling up these intervals. They are 
attached to the ligaments on the one hand, and to 
tlie articulated bones on the other, just at the edge 
of the cartilaginous surfaces. 

181 . It dues not seem to us, however, to have. « 
been yet satisfactorily ascertained, whether iliis syno- 
vial membrane be continued over the inner suriocc 

of the fascicular ligaments ; or how it is disposTed in 
joints, of which the ligaments are of the ca}>suiur 
kind. 


b. Without Articulaiion. 

182 . Tlie small bones of the spine called vertebrae, 
are united to each other chiefly in this way. The 
portions of them denominated iJieir bodies, are di- 
risctly connected to pieces of a flexible and compres- 
sible substance, somewhat between curtilage and ten- 
don in its nature, one piece being common to two 
vertebrae. 


B. Connections not admitting Motion, 

183 « Tliesc may be divided into two kinds, suture 
and synchondrosis. 

a. Suture. 

184 * In this species, the bones are united Iiy direct 
contact of their osseous substance. The contiguous 
parts, however, are in general more or less indented 
or serrated, the projecting parts of the one being 
fixed into holes or grooves in the other. The peri- 
osteum passes across the line of junction, and does 
not dip down between the united surfaces. 

b* Synchondrosis, 

185. In this modci a piece of cartilage, or some 
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Aaaionyi nimilar substance, is interposed betiireen the surfaces 
of the bones which are joined together ; and their 
connection is further strengthened by ligaments, as 
In the junction of the ossa innominata witli the sa* 
crum. 

3. Dimensions and Weight of the Skeleton, 

1 36. The height of the skeleton of a person five 
feet eight inches, we believe, will be found in gene^ 
ral to be about five feet seven inches. 

187. Soemnierring [Dc Corp, Hum, Tab. 1.) has 
made some trials of the weight of the skeleton.; and, 
according to him, it varies from 150 to SCO ounces. 
But we are uncertain as to the weights he employed, 
and ignorant of tlie manner in which his estimates 
were made. 

II. In the Adult Female. 

188. The same general remarks which have just 
been made with respect to the skeleton of the adult 
male, apply equally to that of the adult female ; only' 
the skeleton of the latter is a little lower, and not so 
heavy. According to Soemnierring, it weighs in 
general only from 100 to 150 ounces. 

III. Before and after Maturity, 

The Oise. Parts corresponding to the skeleton may be 

ktaucci ' distinctly jicrceivi'd in an embryo of seven or eight 
weeks. At this early period, however, osseous sub- 
stance has not yet appeared. In the place of tlic 
future bones, we iind eitlicr a pellucid substance like 
jelly, moulded into their general form, and surround- 
ed witli periosteum, or else a simple membrane re- 
sembling the periosteum in structure. Some bones 
are wholly gelatinous, others wholly membranous, 
and otiicrs partly in the one state and partly in tlie 
otlicr. 

190. About tlie end of the second month alter con- 
ception, the process of ossification begins. Jt does 
not commence, however, in all parts of the skeleton 
at once, but takes place at different periods in dificr- 
ent bones, or even in different parts of the same 
bone. Ilu commencement in some is delayed until a 
considerable time after birtli. 

lf)l. When we attend to the progress of ossifica- 
tion in those parts of the fietal skeleton which are at 
first gelatinous, we observe, that if any of those 
parts are converted into osseous substance so early 
as the second or third month after conception, they 
seem to undergo very little previous change of con- 
sistence. If they are not ossified, however, till the 
fourth or fifth month, they gradually lose their re- 
semblance to jelly, becoming firmer, more elastic, 
and more opaque ; and if the ossification is still fur- 
ther delayed, their opacity, firmness, and elasticity, 
rapidly increase, they ac<|uire a pearly colour, and 
are converted into a substance in every respect the 
same as cartilage. 

192. When fJie ossification commences in this ge- 
latinous or cartilaginous basis, the first part which is 
ossified is always observed to be situated towards the 
centre of the jelly or cartilage ; and from this point 
the process gradually extends in every direction. 
In early ossifications, the parts are so minute, that it 
is diffiicolt lo perceive the appearances in the gelati- 
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nous basis which immediately precede the formation Anatoniy, 
off the osseous substance. But in those whicli com- 
mence at a later period, the parts of tlie cartilage 
which are just about to be converted into bone, uni- 
formly exhibit a considerable degree of vascularity ; 
and a number of little red specks are observed in 
them, in each of wliich a capillary blood-vessel seems 
to terminate, and in which the first bony particles 
that are formed generally appear. 

193. When ossification cominencos in a membran- 
ous part of the fmtal skeleton, the osseous substance 
first appears in the form of a fine net-work of slen- 
der fibres, confined to a small spot in the middle of 
the membrane* But by the formation of additional 
osseous particles, this net-work is converted into a 
plate of bone of extreme thinness and delicacy, and 
having a layer of the membrane covering each sur- 
face, which may be regarded as its periosteum. 
Innumerable bony fibres are then observed to shoot 
out, ill a radiated direction, from the margins of this 
little plate, and these are soon connected by short 
transverse threads of osseous substance, in such a 
manner, as to give the bone for a time a slightly reti- 
cular appearance. The spaces between the fibres 
seem entirely filled up by blood-vessels. 

194. In this manner, the ossification extends 
througl) the whole membrane, splitting it, as it pro- 
ceeds, into two layers, which become the periosteum 
of the opposite surfaces of the new bone, but re- 
main united into one single membrane around the 
whole of its margin. At the same time, however, 
that the bene is thus enlarging in breadth, it is also 
increasing in solidity, from the deposition of new os- 
seous panicles between those already formed. At 
last, it assumes the fonn of a continuous plate of 
compact substance, tJie different parts of which are 
proportioned in their thickness to the corresponding 
parts of the future iione ; and if the adult bone con- 
tains any reticulated substance, the cells are general- 
ly developed in the middle of this compact plate. 

195. No sooner are the canccUi developed in any The Mai* 

part of a young bone, than they are lined with a very row. 
vascular medullary membrane. This membrane, how- 
ever, contains only a slightly viscid, reddish, and 
transparent fluid. It does not appear to begin to re- 
ceive any admixture of oil till ufler birth. At first, ( 

the proportion of oily matter is small, and it in- 
creases m general so gradually, that the fluid doi‘s 

not acquire the consistence or composition of true 
medullary oil, until the period of maturity. 

196. In old persons, tire medullai^ membrane seems 
to become less vascular, and the oil acquires a yel- 
lower colour* 

197. The periosteum in the firctus is much thicker, The Perios. 
and more tender than in the adult. It is more vas- team, 
cular too, and particularly at those parts of a bone 

where active ossification is going on. In old perLons, 
it is thinner and less vascular. 

198. As soon as the soft rudiments of the future Hie Joints^ 
bones are visible in the foetus, divisions may be ob-ajid ofiier 
served in them corresponding to the articulations and 
synchondroses, but none to the sutures. 

199. The ligaments and synovial membranes in the 
young person seem to differ in siae only from those of 
the adult. 
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Anatomy, 200* For a considerable time after the margins of 
^ ^ bones, that arc intended to be united by suture, first 

coroe into contact, they adhere so slightly to each 
other, that the bones seem chiefly held together by 
the periosteum which passes from the one to the 
other. By degrees, however, as the bones are more 
fully developed, they are locked more firmly into each 
other. 

201. llie apparatus of the articulations seems to 
undergo very little change in the decline of life. But 
it is not unusual, in very advanced age, to find the 
cartilages partially converted into osseous substance. 
On the approach of old age too, we may almost al- 
ways observe that the suttires begin to be obliterated. 
Particles of osseous substance are formed between 
the margins of the bones, the line of the suture is 
gradually filled up, and at last the bones arc fairly 
continued into eacli other. 


is included the the optic nerte, the muscles Anatomy, 

^ the epe-baUf the eyeUids, the eyt'^brom, the lachry- ^ Human, 
mal glands and the lachrymal passages^ We have^ 
only a few observations to offer on the eye-ball* 


(y the Eye-ball, 


205. Tlie average dimensions of the eye-ball have Bs Dimcn- 
not yet been satisfactorily ascertained. 

206. By chemical analysis, Berzelius obtained Clirmic^l 

from the fluid of the vitreous humour tltc following ^"“ft*** 
i-,. ® the Vitreous 

ingredients: 


Water, .... 

98.40 

Albumen, - - - - 

O.H) 

Muriates and lactates, - 

1.42 

Soda, with animal matter soluble 

on- 

ly in water, - . - 

0.02 


Article II. 

THE ANATOMY OP PARTICULAR PARTS OF THE 
SKELETON. 

202. On this subject we have nothing which we 
think it necessary to add, at present, to what has 
been said in the body of the work. See Anatomy, 
from j 11. to f 72* 

PART IV. 

OE THE ANATOMY OP MUSCLES ATTACHED BY BOTH 
EKTBEMITIES TO THE SKELETON. 

205. In the article Anatomy, Part I. Chap. II. 
Sect. II. in the body of the work, the names and at- 
tachments of those muscles, which are connected to 
the skeleton by both their extremities, are given in 
the form of a table. No description accompanies 
this tabular view, of the form or structure of the 
muscles ; but considering the length to wliich such a 
description would necessarily extend, we are rather 
ioclined to think that tlie subject has been treated in 
that article with a sufficient degree of minuteness 
for a work like the present. 

PART V. 

1. THE ANATOMY OF THE EYf, EAR, NOSE, 
MOUTH, PHARYNX, FASCIA5, AND INTEGUMENTS, 
Ac. or THE HEAD. — 2. OF THE C<\VIT1ES OF THE 
THORAX AND ABDOMEN ; OT' THE VJSCKUA CON- 
TAINED IN, AND CONNECTFD WITH, THESE CAVI- 
TIES ; AND OP THE FASCI E, INTECiUMENTS, &C, 
OF THE THUNK. — 3. OF THE FASC1A5, INTEOU- 

mentkS, Ac. of the evtkemities. 

We have a few observations to offer on some of 
the subjects comprehended in the first and second 
sections of this title. 

BOOK I. 

«F THE ANATOMY OF THE EYE, EAR, NOSE, MOUTH, 
AMD PHARYNX. 

CHAP, I, 

OF THE EYE, 

204. Undei the general denomination of the eye 


100.00 

The particulars of the analysis, liowever, are not 
detailed. (See Med. Chir> Transact* 111.) 

207. We are not yet in possession of any measure- Mesisuro 
ments of the lens that are more accurate or particu- 

lar than those of Petit. According to him the 
breadth of the lens is 4- lines, and the thickness 
2 lines ; the radius of the anterior surface is from 
6 to 8 lines, and of tlie posterior from to lines. 

(Mem* Roy, Acad, Scien, Par. 1750.) 

208. W'e have ascertained, by many experiments, Morpaaniuii 
that the Morgagnian liquor, wliich has been so often ^1'*^** 
described ns surrounding the substance of the lens, 
immediately witliin the capsule, does not exist in tiie^ 

eye immediately after death. It seems to be the* 
product either of transudation or decomposition. 

209. By chemical analysis, Berzelius obtfiint*d Anal} sis t?t 
the following ingredients from the substance of the 

lens : 

W^ater 

A peculiar matter, - - 55.9 

Muriates, lactates, and animal matter, 
all soluble in alcohol, - OQA 

Animal matter soluble only in water, 
with some pliospate, - • 01.5 

Residuum of cellular m^ nibrane, 2.4 


100.0 

210* With respect to the peculiar matter here 
mentioned, Berzelius remarks, that when coagu- 
lated by boiling, the coaguluin possesses all the 
chemical properties of the colouring matter of the 
blood, (Med, Chir, Transact, III.) 

211. The result of lus analysis of tlie aqueous hu- Anal^Mi of 
mour is the following ; Aqueous 

Humour* 


Water, .... 

9BA0 

Albumen, , . - - 

a trace 

Muriates and lactates, 

1.15 

Soda, with mineral matter, soluble 


only in water, - 

0.76 


IOOjOO 
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Anatomy, 

Homan. 


Central 
Holo ofKC' 
tina. 


Composi- 
tion of 
BUrk Pig- 


Colour of 
tiio Iris. 

Supposed 
Cov4’iines 
of' the Cor- 


212. We Kavfe been led of late, from some pbysio- 
, logical considerations, to entertain doubts whether 
the little dark spot in the retina, which has usually 
, been dcBcriI)ed under the name of the central hole, 
be really a hole or not. Is it certain that it is not a 
spot M'liich is more transparent than the other parts ; 
so tliat the dark surface of the choroid coat is better 
seen through it, giving it the appearance of a hole ? 

21.3. The black pigment lining the inner surface 
of the choroid coat atul iris, is, according to Berze- 
lius, a powder, insoluble in water and acids but 
slightly .soluble in alkalies. When dried and ignit- 
ed, it burns as easily as a vegetable ^ubsti!Lncc, and 
the ashes contain much iron. 

214. The colour of the iris dors not seem to de- 
pend in llic least on this pigment ; but entirely on 
the .‘-tructure of its anterior surface. 

21.'). A delicate membrane waa many years a^;o 
described by Demoura and Descemtt, cs bmV.g 
the whole inner surlacc of tlie cornea, and prolong- 
ed over the anterior surface of the iris; ami tl»e 
merit of having discovered this membramMva.s the 
subject of very keen controversy between these two 
individuals. (Portal's Hint, de V An'tt. d:c. Tom. V. 
p. 220.) The same description has been repeated 
by Biehut, in his Anai. Dcscrip, Vol. II. 

2l0. Wc have many times soiiglit for this mom- 
brane, but in vain ; and are much diaposetl to tlunk, 
tlmt the anatomists mentioned have been deceived 
l)y certain appearances which occasionally present 
themselves on the inner surface of the cornea, when 
it lias been macerated, and begins to dccmuposc. 

217* lu almost all anatomical writings, the cow - 
, jmiciiva is still do.scribed as conthiued over the an- 
terior surface of the cornea. It is iin]>ossible, how- 
ever, to demonstrate this in the recent eye ; and the 
sub.stance w hich may be peeled off from the anterior 
surface of the cornea after sliglit maceration, is obvi- 
ou.sly a stratum of the cornea itself. This distri- 
bution, therefore, of the conjunctiva, which has 
been c opied by one author from another, is a mere 
hypothesis ; and one which, in our opinion, is not 
much more probable, than that the cornea is covered 
w ith a crust of bone. 


which sometimes exhibits an appearance of consider- Anatomy, 
able vascularity, and adheres everywhere to the bone. , ^ 

Within this are found, in the vestibule, two membran- 
ous sacs, which do not seem to have any communi- 
cation with each other; but from the larger one, 
which is more oblong than the other, three membran- 
ous canals extend into the three seinicirculur ca- 
nals of the bone. 

222. The membranous sacs, and tlu‘ membranous 
canals, appear to contain a thin watery fluid ; and 
between tlicm and the vascular lining of tlie labyrinth 
already mentioned, a small ijuantity of a similar fluid 
seems to be interposed. 

22.^. The portion of the auditory nerve destined 
for the vestibule, seems to be entirely lost on these 
sacs and can:^^<!. 

221*. V^c are not fully satisfied with the dcscrip- 
tiou.s usually given of the arjueducts of the labyrinth. 

They have l>een too generally examined in the young 
subject. Arc they always open in the adult; and* 
when open, arc they distinctly lined with any perios* 
teal covering ? 

CHAP. HI. 

OP THE NOSE. 

225. The membrane lining those parts which con- 
tribute directly to form the cavities of the nose, pos- 
sesses the same structure everywhere. Its fi'cc sur- 
face is vascular, red, and villous ; the surface attach- 
ed to the hones or eartilages, smooth, and silvery, 
like tendon. It is obviously composed of tw^o distin^ 
textures ; but they arc so closely united, that it is 
impossible to 8ei>arate them from each oth(!r. 

226. The membranes lining those cells and sinuses 
which communicate witli the cavities of the nose, is 
a good deal different. It is thinner, more tender, 
paler, semitransparent, and promising little vascula- 
rity. Its free surface is less villous, and tlie surface 
attached to the bones docs not exhibit any teodinous 
appearance. 

227. Bichat’s description of this membrane f Anat, 

Descrip, II.) is by tar the best which has yet ap- 
peared. 


CHAP. II, 


CHAP. IV. 


01‘ THE EAR. 

21 8. The structure of several of the soft parts of the 
ear seems to us to require further investigation. We 
have most doubts, how'cver, as to the accuracy of 
the descriptions hitherto given of the contents of the 
labyrinth. 

219. Soemmerring has, within these few years, pub- 
lished a very elegant and very interesting work in 
(lerman, on the structure of the human ear; in 
which all the parts of this complicated organ are re- 
presented in engravings. 

220. His description of the labyrinth corresponds 
rotty nearly with that which had before been given 
y Scarpa, We believe it, however, to be more ac- 
curate; and his representations are certainly more 
natural. 

221. The whole inner surface of tlie labyrinth is 
said to be lined wdth a very delicate membrane, 


OF THE MOUTH. 

228. When the jaws are closely shut, the moutli 
may be regarded a» consisting of two regions ; an car- 
tmial and an internal, separated from each other by 
the teeth and gums, 

229. The external region is formed by the checks 
and lips without, and by the teeth and gums within. 
Tlie internal region is bounded before, and ialcrally 
by the teeth and gums ; below by tlie tongue ; above 
by the hard palate ; and behind by the soft palate. 
Between the soft palate, how ever, and the posterior 
part of the tongue, there is an opening, variable in itif 
dimensions, according to the will of the individual, 
which leads into the pharynx or fauces. Tliis is called 
the pharyngeeol orifice of Uie moutli, or the isthmui 
of the fauces. 

230. The cheeks and Ups are formed of the fol- 
lowing parts. 1. An inn^ membrano of a peculiar 
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Anatomy* structure. 2. Little bodies called labial and buccal 
Human, glands, situated immediately without the inner nicin- 
brane ; the former opposite the front teeth of botli 
jaws ; the latter opposite the grinding teeth of the 
upper jaw. 8. Various muscles. 4. Bodies called 
parotid glands, one on each side. 5. (Xdlular and 
adipose substance. 6. Skin. 7. Hairs. 8. Branches 
of various blood-vessels, absorbents, and nerves, sup- 
plying these parts. 

2S1. The gums consist of a peculiar membrane at- 
tached directly to the alveolar arch of both jaws, and 
to the collars of the teeth. 

232. The tongue is composed of the following 
parts. 1. A peculiar meuibrane continuous with the 
gums. 2. Under this, towards tlie root of the organ, 
lingual glands exactly like the labial glands. 3. Va- 
rious muscles. 4. 'JVo suhiuaxillury, and tw'o sub- 
lingual glands ; one of each on each side. 5. Cellu- 
lar and adipose substance, (i. Blood-vessels, absorb- 
ents, and nerves, supplying all these parts. 

233. The hard palate is ibrnied by the inferior sur- 
face of the palatine processes of 1 tie palate and up- 
per jaw bones, lined by a membrane continuous with 
the gum, and similar to it in structure. 

234. 'J'lie soft palate is formed of a peculiar mem- 
brane, whicli lines botii its anterior or oral, and its 
posterior or pharynga^al surface; of little glands, wliich 
may be called palatine, similar to the lahiai glands of 
various muscles; and of two bodies called tonsils, 

, one ou each side. 

• CHAP. V. 

OF THE PHARYNX. 

t35. Into this cavity at tlie top, and on tlic fore 
part, the right and loft cavities of the nose open ; the 
two orifices being denominated the phuryngteal ori- 
fices of the nose. Immediately below, is the soft 
palate; and to this succeeds the pharyngxal ori- 
fice of the mouth. Below tins orifice, again, is si- 
tuated the opening of the glottis, with the epiglottis 
on its upper and fore part ; and under this, there is a 
slight convexity, which terminates the pharynx be- 
fore. 

I 236. On each side of the pharynx, at the very lop, 

arc found the orifices of the Eustsrhian tubes, lead- 
ing from the tympana of the ears. 

237. There are no orifices on the posterior surface 
of the pharynx. Hiis surface is smooth andoslight- 
iy convex. A considerable portion of it may be seen 
through the pharynga^al orifice of the mouth, when 
the* moutli is held wide open, opposite to a mirror. 

238. The roof of the pharynx is formed by a mem- 
brane similar to that \riiich lines the hard palate ; 
which is attached directly to the lower surface of 
the basilar process of the occipital bone. 

239. The posterior and lateral parts are lined with 
a membrane like that covering Ujc inner tirifice of 
the cheeks ; and exterior to this is a coat of muscular 
fibres, belonging to tliree muscles called constrictor 
of the fharynx^ two called styh-fharyn^teal^ and two 
denominated palato-phari/ngcpaL This muscular coat 
IS connected by means ox cellular sulwtance behind, 
to the bodies of the upper cervical vertebrae ; the 
long and short recti musclca of the head, and the 


.ANIMAL. 

longi colli ; and laterally, to the carotid arteries^ in- Anatomy, 
ternal jugular veins, pneumo-gastric nerves, &c. Hum an. 

240. The convexity under the glottis, on the fore part^^V^' 
of the pharynx, is covered with a membrjuie similar 

to tliat lining the other parts, but ratlier paler. '1‘his 
is attached by means of cellular substance to the 
crico-arytenoid muscles of the larynx, and to the 
posterior margin of the thyroid cartilage on each side; 
and it is continuous above witli the inner membrane 
of tlie glottis. 

BOOK II. 

OP SOME OF THE Vl-SCERA CONTAINED IN THE CA- 
VITIES OF THE THORAX AND ABDOMEN, Oil CON- 
NECTED WITH THESE CAVITIES. 

CHAP. I. 

OF THE LUNGS AND THEIR APPENDAGES. 

Section I. 

0/ the Lungs. 

241. These organs may be regarded as consisting 
of two parts ; a peculiar mbstance^ and a serous mein- 
brane called pleura, covering the whole outer surface 
of this substance. 

242. The substance of the lungs is com])Osed of axiic Air- 
mass of cells called air-ccUSf through wliicb cenainCelto. 
tubes called bronchial iubesy together ^ ith blood-ves- 
sels, absorbents, and nerves, are foimd rainiiyiug in 
every direction, 

243. Nothing certain is known respecting the form 
or dimensions of the tur-cells. When examined with 
a magnifying-glass, in their collapsed state, they ap^ 
pear very itrcgular in tlieir shape. 

244. It is still uncertain, too, whether tliey com- 
municate directly with each other by lateral open- 
ings, or otherwise. Towards the .surface of the lungs, 
they are obviously collected into a number of sepa- 
rate clusters, which are surrounded by ccmmion cel- 
lular substance, and have no cpnimunicatiun with 
each other. For, if air be thrown into the hroncliial 
tube supplying one of these, it will not inflate the 
other. Whether the arrangement be similar through- 
out the whole substancf.', we do not know. 

2t5. The bronchial tubes ramify throughout theTlieBron- 
substance of the lungs exactly like an artery. There Tabes, 
is no doubt tliat they all terminate at last in the air- 
cells; but they are too minute to be traced by dissec- 
tion so far. We are rather inclined to think, from 
on examination of corroded preparations of the in- 
jected bronchial tubes, that each air-cell is supplied 
with a distinct branch of tliese vessels. 

246. arteries and the veins of the lungs admit The Blood- 
of being inieeted to a great degree of minuteness 
but no method has yet been discovered by which we 
can see the precise manner in which they end or be- 
gin, and the distribution of tJieir terminutions and 
origins, with respect to the air-cells. We learn no- 
thing satisfactory by injecting a thin fluid, such os 
water, into either of these systems of vessels, and find- 
ing that it flows out by the bronchi ; or by throwing 
it into the bronchi, and observing that it returns by 
the blood-vessels. Transudation admits of fluids pas- 
6 
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Anatomy, ainff In the dead body through channels, in whieli 
tlicy arc never found to flow in the Jiving, 

Section II. 

Of the Appendages of the J.ungs, 

5247. These arc the larynx, tlie trucheu or wind- 
pipe, and the thyroid gland. 

The La- 248. 'Phe larynx contains two compartments, an 
rynx. upper and a Imver, which communicate with eiicli 
other by a narrow passage. The upper Cfun))art- 
ment is usually called gloliis ; and the aperture 
by which it communicates with the lower one, the 
r/nia of the glntlis. The edges of* this ftiit mt 
pretty sharp ; find the term r>ocai cords has fVefiuent- 
iy been applied to them. It sooms to us hotter, hou- 
over, to reliiujulsh this appellation ; since it implies 
an hypothesis with respect to tJie functions of the ri- 
ma of the glottis, which, if not incorrect, is at least 
very doubtful. 

Thi‘, Tni- We liave not been able to discover any slruc- 

cJica. ture resembling longitudinid muscular tibres in tlie 
trachea or bronchi. The whitish lines which are seen 
running along the hack part of the windpipe when it 
is slit open tmiards its kwer end, and which extend 
into the bronchi, depend on a peculiarity in the struc- 
ture of the inner kiembrane. "I’liesc are the lines, 
lio\vev(‘r, wliich, wi* susjiect, Iiave been mistaken for 
imiscular fibres. 

Tlie TItj. «.^0. It is a remark tt^ldch we believe was first made 
loiilGlaiuk by Bichat, (Anat, Dese, 11.) that the thyroid gland, 
although it he supplied with large arterial trunks, is 
not a very vascular organ. It alwo) s iHintains less 
blood iifier death, tium many other organs, wbieli do 
not seem, proportionally, to have sueh large bk)od- 
vessels. We have bad occasion to verify this observa- 
tion ^ery oIUmi. 

CHAP. II. 

OF THE AEIMENTAUY CAN AT,. 

2‘)1. An exceedingly interesting paper on I he .np- 
pcarances of the st<imach inmicdiately after death, 
by I)** Yelloly, will be found in the jMedno-Chi’ 
rurgical Transactions, Vol. IV. The tacts he has asi- 
certained, seem to us to constitute I»y far the most 
important addition to our knowledge in this depart- 
ment of anatomy, which has been made for many 
years. We liad directed our attention to tliis subject, 
for some time prevloiis to the apjiearanei* of Dr Yello- 
Jy’s valuable essay; and we Iiave lost no opportunity 
sinr<*, of prosirnfing the impiiry. We are happy to 
iinil, that our ob^iTvatious correspond almost entire- 
ly with those of Dr Yelloly. 

'' .iM'ulaiify. y.W. This very judicious and intelligent physician 
lias found, that api>earanec‘s of vascular fulness in 
the inner surface of the stomach, whether florid or 
d.irk-coloured, in distinct vessels, or in extravasations 
of various sizes, occur in every variety of degree and 
(’haracter, imdf;r every circumstance of previous in- 
disposition, and in situations where the most liealtliy 
aspect of an organ miglit be fairly expected. TJiey 
are found in every part of the stomach, but principally 
in the po.sterior part of tht great end, .and in the lesser 
curvature ; and they cover spares of various extent, 
but are generally uell defined, and terminate abruptly. 

VOI,. 1. I'AKT FI. 


258. These appearances preserve their distinctness Anatomy, 
for a short time only, being best marked on the first Human, 
day, and soon after ; i)ut at irregular periods, beconi- 
ing more obscure, the parts which were vascular, ac- 
ejuiring n dark red or purple tinge, which loses it- 
self gradually. This effect more readily takes place, 
when the villous coat is in contact with a fluid, par- 
ticidarly water, 'fhey exist in the hoily ol' tlu^ \il- 
lous coat, and, in general, appear t^o hv greatest, 
iihi‘re that membrane is the least tinn and resisting. 

('areful dissection discoveis a lino mt-work of veins, 
between llie \illoiis and the mu.scnliir coat, from 
which the minute vascularity of the former e\idently 
proceeds, 'file arteries are always em])h, or very 
nearly so. 

25 The vasciiluritv now mentioned, often pos- 
.sesses a starred appi'iiranec, from the eircumstiince 
of its spreading in minute ves.'.els, continuuily rami- 
tying into smaller ones, .so very near the extremity of 
the villous surface. A slight degree of friction with 
the point of a scalpel, will open the minute i xtremi- 
ties of the vessels ; but Dr Yelloly has never ob' 
served, that, even by squeezing the larger bratFclies, 
in a retrogi*ade way, eflusion into tlie cavity t»f the 
stomach could be iiroduced, so as to stain a white 
substance, which might be applied to the villous sur- 
face. 

255. Dr Y'elloly has remarked, that tbe cojils of of 

the stomach vary very much in thickness in their dif- Hic Coats, 
ferent parts ; the whole substanee being sometimes 
so thin at the great end, as readily to admit of making- 
out through it, dark figures on a light .surface. Thi> 
difference he conceives is jiroiluccd by variafion.s, 
bnthin its villous and muscular coats; for he Ibiiiul, 
that of two equal ovjil portions of the same .stomach, 
one of which was takt n at tiie gi*eat end, and the 
other near the pylorus, in the ]e.s.s(‘r curvature, the 
former, weighing six grains, had its villous coat, con- 
sisting of 2| giains, and tin* peritoneal and nuiKcular 
together, of grains ; while the latter, weighing 
lyA grahiK, had its villous coat, eonsi.stiiig ol' 7 grains, 
and its peritoneal and muscular together, of 12-J 
grains. The thickness of the pei itoneal coat appear- 
ed to be pretty uniibnn ; but that of the muscular 
and villous seemed to vary, not only in ditten'ut 
stomachs, and in dilTerent parts of the same stomach, 
but in relative proportion in such different parts. 

2.'»(). Mr Jolin Hunter .^ecnis to have been of opi- 
nion, that the grejiter thinness of the .stomacJi iiere 
described, was the consequence of an erosion of the 
villou-s coat, by tlic gastric juice. V\‘e think, Jiow - 
ever, that Dr Yelloly’s observations clearh shew, iliat 
it is not owing to this cau.se. At same time, we can- 
not altogether agree with this ingenious author, in 
considering it as certain, that tlie difl'erenee is one 
which exists during life. W'o have often laid occa- 
sion to observe, in examining the contents of the ab- 
domen, at various periods after death, that those por- 
tions of the .small or large intestines, which happen- 
ed to contain air or thin fluids, or botJi, were con- 
siderably thinner in their coats, tlian portions directly 
continuous with them, which were empty and ap- 
parently contracted at the time of deiith. The thin- 
ness of the stomach at particular parts, may be owing 
to the same circumstance ; and it is not a little in 

M m 
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Aitain.i.y, liivoiir of tins conjecture, that, tlir parts ofUiis organ 
vriih'li ai'e gencraJly olwcrvett i<» be thinner than the 
fost, are euch as inusl be exposfili fro»n the usual 
position of the subject alh r death, to the contact of 
any air or fluitls, \\Iiich tiie stoniarlj xiiuy chance to 
contain ul the time death takes place. 

CHA1\ 111. 

OF Tiir: Liven. 

2.57- In the descriptions whirh are usually given 
of die htternul strnciure of this orgnn, u good deal 
is staled as tact, n liieli we approliend is yet matter of 
conjecture. 

ojS. liesidcs th(‘ absoi bents, which it possesses in 
common with other organs, four systems of vessels 
are distriliuteil through it ; viz. the ramifications of 
the liepatiir arft:rv, tiie hepatic veins, the portal vein, 
and the biliary vessels. 

259. Injection enables ns to trace each of these 
systems to a groat degree of minuteness within the 
substance of the liver; but, tlvj exact termination or 
commencement of any of them is not known. 

2(i(). in funning our opinions, in the meanwhile, 
on tin's suljject, it will be proper to keep in recollec- 
tion, the direction in wdiicli tlie Auids have been as- 
certained to flow within the.se different vessels, in the 
living body. By two of these systems, viz, the he- 
patic artery and the port.al vein, blood is constantly 
entering the liver ; and by the other two, viz, the 
hepatic veins and the biliary vessels, fluids are por- 
jH'lually lca^ing this organ. It is exceedingly iin- 
probuhle, therefore, that the branches of die tw'o 
former should coinmuniciite with each otJier, or those 
of the two latter. 

2()l. Whether the hepatic artery and portal vein 
ronumiiiicate with tlic hepatic veins alone, or wn'th 
both the hepatic veins and the biliary duets, cannot, 
if seems to us, be decided by simply injecting a thin 
fluid like water into either of the trunks, in the dead 
body, and observing by what clmnnel it escapes. For, 
in tiio first place, transudation is a source of fallacy 
in all experiments of this kind ; and, secondly, allow- 
ing that no transudation took place, a direct commu- 
nication between any two of thesi' opposite systems 
of vessels, might open an indiiw-t channel for the 
fluid, through the branches of the other two. 

2b'2. The jiortal vein has been said to resemble an 
artery somewhat in its structure ; hut we have never 
been able to discover ain similarity between them. 

It has always apjieared to us to have the same com- 
position aa die oUier veins of the body. 

CHAP. IV. 

ViF THE GRAVID UTERUS. 

Tlie departmtmt of this subject, which seems 
to us most deserving of further invesligalion, is the 
strucluve of die Piucentu. 

204. According to Dr HunteFs description of this 
suhsiancc (see Anatomical Description of the Human 
Jhintn’s Uterus. Edit, by Dr Baillie. Loud 1794.), 

riesciiptifni*^ Consists of two porti(;,ig; a or mibUkalt and 
nf tiu! i*la- R mnh’ninl or uterine part, 
ccftU 200. Tht fa'tal jiart is composed entirely ofraiui- 
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fications of tbo umbilicid arteries, and umbilical vein. Aiwiottiv, 
These, dividing to ulinost infinite niiiuiteness, extend Hwinaii. 
to all parts of the placenta, 'flic branches of tlie 
umbilical arteries finally terminate in the umbilical 
vein, ami they have no other tcrmiimlion; the branch- 
es of the utubilicid vein all arise from the umbilical 
arteries, and they have no other commenceinent. 

26 '(i. 'flic maternal part, consists of a whitish- 
coloured substance, which is spread over the outer 
surface of the placenta, in the form of a membrane, 
and sends off inniumTablt! irregular processes, which 
pervade its substance, as deep as its inner worthre. 

These are everywhere so blended and entangled with 
the ramifications of the unil)i!ic;d system, dial it is 
impossible to discover the nature of their union. 

They are intt?rwoven in sucli a manner, however, ns 
to leave innunieiuble small vacuities or ndls between 
tliem, wliich have fWse communications with each 
other, through tlie w hole mass. The maternal part 
is full of both large and small arteries, and veins, 
none ofwliicli are derived from the vessels of the fletal 
part, but all from the arteries and veins of the uterus. 

The arteries are all much convoluted and ser^ientine : 
the larger, when injected, are almost of the size of 
crow-quills ; and, after little or no raiiiification, they 
all terminute ahrnptiy in the cells already described. 

'I'liis is their only termination, 'flu* veins have fre- 
quent anastomoses, pass in a very t>lunting direction, 
and generally apjieur flattened ; some of them are at 
least as big as a goose-tpiill, but many of them very 
small; and all of them arise abnqitly from the cells 
of the placenta. 'J’his is tlieir only coiiimenCLTneiit. 

2()7. This description of Dr Hunter's, has been ac- 
quiesced in pretty generally by the anatomists of this 
country, and w'e believe also by those on the Conti- 
nent, It is to be observed, li(»\vever, that it is partly NTot sati- 
.susceptible of demonstration, and partly hypothetical ; facioij. 
and we conlKs dint w'e do not think that the conjec- 
tural part is altogether .satisfactory, 

2(iiS’. In the fir^t place, the existence of cells in the 
placenta, we hold to be matter merely of eonjeclure. 
if melted wax, it is said, or any similar fluid, be in- 
jected into die uterine arteries, it will first fill the 
cells, and then return by the uterine veins ; or if it be 
thrown in by the uterine veins, it w ill fill the cells and 
then puss on into the uterine arteries ; or if an injecting 
pi^iebe simply thrust into the middle of the placenta, 
and melted w'ax injected, the whole cells will be fil- 
led, and the uterine veins also. But it does not follow 
from these experiments, that the cells which appear, 
are cells naturally existing in the mass. They may 
I)e die effect of artificial distention of its parts from 
extravasation of the injected fluids ; and wt think it 
favourable to this hypothesis, that, considering the 
size whicti tliese cells generally have in an injected 
placenta, there is no appearance of them, eithi'r in a 
collapsed statCi or tilled with blood, in one which is 
uninjected. 

26y. Secondly, we regard it merely ns an hypo- 
thesis, that the blood-vessels of die fmtad part of 
die placenta do not communicate with those of 
the maternal part. The commencements or ter- 
minations of either system, cannot be seen; they 
must he deduced, either from injections in the dead 
body, or from observations on the state of the circu- 
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Anjiinmy, lation m the umbilical cord, during labour, in the living. 
Now, although it may be found impossible to force 
even a thin ffiiid from the umbilical arteries into any 
of the uterine veins, or from the uterme arteries Into 
any of the uinbilicft! veins, we cannot positively con- 
dude, from this experiment, that these vessels do not 
i-oimnunicatc with each other. The same experi- 
ment often fails wlitn tried on vessels wliicli are 
kno\vn to be connected with each other. For exam- 
ple, there can be no doubt that the arteries and veins 
of the stomach comraunicafee ; yet, it is in general 
impossible, even with ^0 hnest fluids, to inject the 
one sc‘t of vessels from the other. 

270 . Upon the whole, therefore, we think a now 
series of observations on the anatomy of the pla- 
centa, veiy detiirtibie. In the meanwhile, nothing 
seems to us to have beeo osc^erbuned respecting its 
structure, at all ineor^s^ste^t with the hypothesis, that 
part of the capillary brandies of the ilterine arteries 
eoinmimicate directly vvHli corre«j3onding brouehes 
of the umbilical vein, and part of the c.{ipillary 
hranehes of the umbilical arteries, with correspond- 
ing branches of the uterine veins. 

PART VI. 

1. OP THK SITVATIO'J AND CONNECTIONS OP THE 
HKART, AND Till! STIIL'CJ UUE AND OlSTUimrTtON 
or THE TUUNKS AND PlltNCIPAL HUANCIIES OF 
THE TU.OOD-VESSKLS. — 2. OF THE STIU'CTUIIE AND 
DJSTHIBI'TION OF THK THUNKS AND rillNCIl’A 1. 
HUANCIIES OF THE AliSOHUENTS, AND OF THK 
GL'VNDS CONNECTKI) WITH THEM. — 3 . OF TllK 

’ ..situation and connections of the brain 
AND seiNAK CORD, AND THE STRUCTURE AND 
DISTUIBUTION OF NERVES COMMON TO MANY 
PARTS. 

271 . We insert this general title here, merely for 
the sake of pointing out the place, in which we con- 
ceive ihe subjects enumerated in it should be trciit- 
ed of, in a systematic view of Human Anatomy. The 
progress of the science docs not suggest to us any 
thing of suHicient importance relative to tiiese sub- 
jects, to demand notice in the present supplementary 
pages. 

See, for the first division of the title, Euci/cL liriU. 
Anatomy, Part 1. Chap. IV. Sect. x. nod xi; for the 
second. Part 1. Chap. 111. Sect, xiv^ and for the 
third, Port I* Chap. V. 

PART VII. 


Anuiftinv, 

CHAP. I. 

OF THE MODE OF INSrECTINU THK BODY AFTER 
NATURAL DEATH. 

273. Tn this case, there is one general rule whirl) 
the operator ought always to proscribe to himsdi . 
which is, that the parts to he examined sliould l)i< 
exposed, by means of as Jew external incisions 
possible, consistently with tlie speedy and complett* 
inspection of these parts. 

274. The incisions, of course, will frefjuentJy 
vary, according to the supposed nature of the dis- 
eased structure which is to be examined. Rut a 
few general directions may be given for condueiitig 
the process, in those cases in which inspection is most 
freqticntly required. 

1 . Imj)cctiun of ihc CmniHw, 

273. Make u vertical inei!!>ion ironi cm to cai'i 
over the crown of the head, through the hcul]) ; and 
dishcct the anterior flap fwwurtis as Jar ua tlie gla- 
bella, and the posterior one backwards, to a little 
below the occi})ital protuberance. Tlien remove file 
skull-cap, by sawing through tlie outer table of' tlic 
bones, and breaking through the inner table with a 
chisel and mullet. This is a more expeditious mode 
than sawing through the whole ; and it also ensur(*^ 
the safety of the dura mater. 

2. Inspection t^thc Thnrijnx* 

27(1. Make an inchion through the middle of tbe 
lower lip down to the jaw-bone, and conlirjuc if 
thnfugh the integuments on Uie fore part of llie 
neck, half way down, or altogether down to the top 
of the sternum. Saw through the symphysis of the 
lower jaw. Then demch the tongue completely from 
its connections with the inside of the jaw on cither 
side, and so expose tlie pharynx. 

3. Inspection of the Larynx and Trachea. 

277* Make an incision through the skin from the 
middle of the chin, straight down to the top of the 
sternum. Dissect olf, with the fla|>s laterally, thti 
parts attached to the larynx and trachea. Then cut 
coniplettiy througli the root of tJie tongue, by an in- 
cision from before backwards, beginning a quarter of 
an inch above the os hyoides. Next revert the la- 
rynx and traclica, eiUier by dissecting tliem from tliu 
(Bsophagus, or taking the oesophagus along with diem. 

The glottis is thus exposed, and the rinm. Rotli la- 
rynx and trachea may then be slit open in the mid- 
dle beliind. 


OF THE MODE OF INSPECTING THl BODY' AFTER 
DEATH ; AND OF TUR PROCESS OF EMBALMING. 

BOOK I. 

OF THE MODE OF XKbPECTING THE BODY AFTER 
DEATH. 

272. This process is diflerontly conducted, acenrd- 
mg Rs the deaah of die individual luis been natural, 
or is suspected to bavo been violent. 


4. Jnfipection of the Chest. 

278. Make an incision through the integuments, 
from the top of the storniim to the pit of the sto- 
mach. Dissect back with each flap all the soft 
parts down to the ribs. Uarry the flaps backwards 
an inch, or an inch and a halt; boyond the joining of 
the cartilages with the osseous substonoo of the ribs. 
Then cut dirough these cai tilagos close to this join- 
ing, beginning with the second rib, and ending with 
the seventh. Pull forwards die lower part of the 
fternum a little ; introdi :q a scalpel behind it, and 
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AMaftmiy, (letacii t))C diaphragm and mediastinum IVuni it ; tlicn 
IIiiMiaii. jj through, or break it, immediately below the 
conneetion of the first rib, and the cavities of the 
tliest will be sufRciently exposed. 

5. Jiispcctian of the Abdomen , 

27.9. Make one straight incision from llie jiit of 
the stomach to the pubes, througli the whole parictes 
of the abdomen at once ; and then relieve the ilaps a 
little at top, l)y reverting them, and cutting oft* the 
uttuciiments of the oblique, recti, and tninsversales 
muhcles, to the stenuim and cartilages of the ribs. 
Tins incision will, in most instances, snfHcc for an 
exauiinalioii of all the viseera in the abdomen ; and 
it is peeuliaily well adapted for cases of dropsy of 
this envity, as it retains the fluids until they can be 
completely ami convenieiUly removed. 

2N(). W here a freer opening into this cavity is 
thoiig/il neees.sary, the incision from the pit of th<‘ 
stomach may be made to terminate at tlu' navel, and 
then one may be continued on each side from that, 
to the spmous process of tlic ili un 

281. If a still freer opening he required, the pa- 
rictes may be divided by 11 crucial incision ; one 
part of wliieli extends from the pnecordia to the 
pubes, and the otJier across this at right angles op- 
posite the navel, from one loin to the otlier. 

282. Cases sometimes occur, in which neither of 
these incisions admit of a suflieieiilly aecuniU* In- 
.spection of the contents of the pelvis ; and, in such 
instances, it is necessary to remove by the saw tiie 
pubal bones on each side. 

CHAP. n. 

OF THF MODK OF INSI*i:CTINO TllR BODY, WHKN 
VIOLENT DEATH HAS BEEN StSPECTED. 

288. In these circumstiinccs, there ought to be no 
restriction, either as to the time employed in the in- 
spection, or the number or extent of the external in- 
cisions. 

281-. The cases of this nature usually requiring a 
peculiar mode of procedure, are those in which de.*ith 
has been suspected to have been induced, either by 
poison administered by the mouth or rectum ; or by 
abortion purposely brought on. 

285. When poison is suspected to have been in- 
troduced into the stomach or rectum, the whole of 
the alimentary canal must be removed from tlur a*so- 
pliagus to the anus, in ovtkr that its coiitents may 
be carefully examined. 1 or this purpose, a double 
ligature should, in the tirst place, be applied to the 
vr_*ry commencenumt of the jejunum, and the intes- 
tine divided between the two threads ; a similar liga- 
ture should then be applied to the ilium, close to its 
termination in the colon, and the tube divided in the 
same manner. The root of the mesenicry being 
now cut througli, the whole jejumim and ilium arc 
removed together. A double ligature is next to be 
applied to the rectum, as low down ns possible, and the 
recium, being divided between the cords, it is to be 
removed, along with the whole of the colon. The 
<C8ophagus, slomaeh, ana duodenum, are then to bo 
extracted together ; taking care, fist of all, to tie a 
ligature round the ton of the a^sophagus* 
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28fj. In cases where abortion is suspected to have Anatomy, 
taken place, wc bold it to be a rule which should ^bi t.m. 
never be deviated from, that the uterus and all its 
appendages should be examined in situ, h'or that 
purpose, therefore, tlie anterior parietes of the pelvis 
should be freely removed. 

liOOK II. 

OF THE PBOCESS OF EMBALMING. 

287. The object of this process is to prevent al- 
together, or to retard the decomposition of the body 
after death. 

288. 'fhe Ibllowing method of performing it, (which 
is that recommended by Dr Bailiie, Tramaciions 
of a Sorieti/f &e. Vol. HI.) with only a few altera- 
tions, iqqiears to us the simplest and easiest. 

289. in the first place, an antiseptic fluid is to 
be prepared of essential oil of turpentine, with a 
small pro])ortion of Venice turjuMitiiic dissolved in 
it ; and this is to be well chiugcd with vermilion. 

'I’he pipe of a syringe, such us is commonly employ- 
ed in anatomical injections, is then to be introduced 
into the anterior fenn^ral artery, with its point turned 
tow'iirds the lieurl ; and as much of the antiseptic 
fluid is to bo injected into the vessels of the body, 
as it is thought they will bear without rupture. A 
ligature being applied to this vessel, ihe pipe is then 
to be withdrawn, and re-introduceil at the same open- 
ing, with its point downwards, .so that tlu' ])art of 
the limb below the groin muy be* completely injected. 

This done, the pipe is to be removed, the artery 
lied, and the skin sewed up; and the body is to be 
allowed to rest for an hour or two. 

290. The cavities of the chest and ubdtimcn are 
then to be laid open in the usual inunru.T. 

291. An aperture being made into the pericardi- 
um, this bag is to be filled all round the bean, with 
an antiseptic powder, composed of two parts cam- 
phor, one of resin, one of nitre, and a sprinkling of 
oil of rosemary or lavender. 

292. Next, an opening is lo be made into the tra- 
clica, just below the cricoid cartilage, and the lungs 
are to be injected wuili camphorated spirit of wine. 

298. A ligature is then to be applied to the (eso- 
phagus at the tardia, and anotlier to the rectum, as 
fur dow n as possible ; and the alimentary cjmal is to 
be emptied at proper points, between these ligatures, 
and as much of the air and feculent matter it may 
happen to contain, as po.ssiblc. No water should be 
employed for the purpose of ablution. Camphorat- 
ed spirits of w ine are then to be injected upwards 
and dowmwards, .so as moderately to distend the 
whole stomach and intestines. 

294. The bladder is next to be slit open, at its up- 
per extremity, and filled with the antiseptic powder. 

295. The surface of all the viscera of the thorax and 
abdomen is then to be washed with cuinphorated 
.spirit of wine, and all the intestines between them 
filled with the antiseptic powder; after which, these 
cavities are to be sewed up. 

296. The mouth, nose, and pharynx, are next to 
be washed out witli the cariiphorated spirit of wme» 
and stuft'ed us much as possible with the powder. 

297t A sufficient quantity of the same antiseptic 
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Anatomy, powder, is then to be introduced into the passages of 
Compina- external ear, rectum, and vagina in the female. 
i 'Pile lunnourH oi' the eyes being let out, the powder 
is also to be employed to fill up the space between 
tlu! fjycs and eye-Jids. 

2.08. All these operations being completed, the 
surface ol’ tlie body is to be rubbed over with some 
aromatic oil, such as oil of rosemary or of lavender. 

2.0.0. Lastly, the body is to be inclosed in such a 
ch<*st as shall completely exclude the external air. 
A chest of lead is best adapted for this purpose. 
Before introducing the body, a (piantity of phister of 
Paris should be spread on the bottom of the chest, 
for the purpose of absorbing moisture. 


11. COMPARATIVE ANATOMY. 

This department of Anatomy has, of late years, 
been cultivated with so much zeal, both in this coun- 
try and on the (’ontinent, that we arc persuaded no- 
thing more is necessary to render it a very favourite 
bratich of general study, than a more ekinentai'y ar- 
rangement of the facts which it comprehends, and a 
more philosophical classification of the living beings 
to which these facts relate. 

Were all the known plants in the world hubiniltcd 
to the examination of a certain number of iiulivi- 
iluals, accustomed lo nice and patient investigation, 
but altogether ignorant of the botanical arrange- 
ments hitherto proposed ; and were tlu'se individuals 
reijuircd to classify the objects placed before them, 
.solely according to their general external reseni- 
blunce, in visible and tangible properties; we ima- 
gine there can be no doubt, that -precisely the same 
classification would at last be uilopted by tlicni all. 
\Vc apprehend, indeed, that the result of tlie experi- 
ment would be similar, were ciigravingKS of the plants 
merely, substituted for the plants thcnisidves, provid- 
ed the represiMitations were sufficiently accurate in 
point of form and colouring. It is lo such an ar- 
rangement us this, we conceive, that the appellation 
of natural is alone applicable. 

No sucli classilicatiou, liowover, has yet been 
made, of the objects of the vegetable kingdom. The 
various natural methods which have hitherto been 
proposed, are all, in truth, more or less artificial; 
that is, founded on partial, instead of general, simili- 
tudes. This may appear, at first sight, a little ex- 
traordinary ; but the causes of the ilefoct may, mc 
believe, be assigned with tolerable certainly. 

A scries of coloured representations of all the 
plants hitlu rto discovered, even if they could have 
been executed in the earlier periods of the art of 
engraving, would have eonstituted a work, by much^ 
too unwieldy and expensive, for the greater part of 
those already ardent in botanical pursuits, or who 
felt eager to engage in the cultivation of a science, 
which pi'otnises so much innocent pleasure. It be- 
came necessary, therefore, to attempt to discriminate 
plants from each ofJter, by verbid description ; so 
that botanists, in every 'rank of life, and in every 
quarter of the world, might be enabled, by the pos- 
session of a few small volumes only, to discover tlie 
name and properties of any “ herb, tree, or flower, ’ 
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out of the multitudes which are scattered over the Anatomy, 
surface of the earth. It was in a manner, however, 
essenUal to the success <d’ this undertaking, that the 
descriptive detail should be circumscribed within 
narrow limits ; and, accordingly, it has been the con- 
stant aim of all the botanists who liavc successively 
engaged in it, to discover some circunisUmccs of 
partial resemblance among plants, which might not 
only form the basis of a methodical arrangement, 
but admit of sufficiently concise and pei>picuoUsS 
description. 

On these principles the Sexual System of Linujciis 
was constructed; and there can be little doubt, that 
it owes its almost universal adoption to its being 
founded on discriminating characters, admitting ol‘ 
so inudi shorter and more intelligible description, 
than those of any other method wliieli has yet been 
proposed. To this system, indeed, we imagine it is 
geiieruJly ackno>v'ledgcd, the science of botany is 
chiefly indebted, tor the rapid progress it has made 
in modern times. \\y an appeal to any of llu).se bo- 
tanical works wliich arc composed according to the 
Linna^in arrangement, there is no one who, after a 
little practice, may not be able to iliscover what 
name any particular plant he may hu\e gathered has 
received, or whether an) appellation at all has yet 
been bestow'ed upon it. These dictionaries, it is 
true, cannot communicalc to him much information 
respecting the external form or colour, or eonsii,t- 
ence of the plant, which he has it not in his povver 
to tuscertuin, in much more satisfactury mumier, by 
a direct examination of the object itself; and regiirdr 
ing the properties of the plant, they do not, in gene- 
ral, lurofess to instruct him at all. But as tlie mo- 
tives W'hicli prompt by far the greater junnhi r of 
persons to tlie study of botaii}, are, the l«)ve of dis- 
covering tJie names of plants from the shortest pos- 
sible verbal description of them, (a pleasure nearly 
allied to that which results from the solution of rid- 
dles,) — or a love of displaying to others t In- knowledge 
of names thus acquirid; — or a great ( iimlalioii to 
achieve the glory of detecting a plant w ithout a name 
at all; — the works wc have mentioned may be truly 
said to serve sufficiently well the geiutal purposes 
of the botanist. In doing so, too, it is equally umle- 
niable, that they contribute materially to extend oiir 
knowledge of plants. By rendering that easy, which 
w'ould otherwise have been difficult of acquisition, and 
by converting into a pleasure, what w ould else havt? 
been a toil, they add to the number of tliose nmiatiie 
enthusiasts, wdu) are continually employed in explor- 
ing the unknown regions of the vegetable world. 

To the higlier and more difficult ii ..stigations 
of the vegetable economist, however, neither the 
Lmna:;un Systini, nor any clfussiiieation founded on 
similar principles, is at all upidicabh'. I'or hii' pur- 
post'S, a perfectly Natural Method is oseniially ne- 
cessary ; and how much soever the Ixituriist may feci 
inclined to smile at the light cstimulion in which W’c 
hold the dilficulties of the undertaking, we confess, 
we cgnnot suppress our lustonishmcnt, that, with the 
aid of arts, so common and so pi rlect, as drawing 
and engraving now are, such u Method should not 
have been invented long before this time. 

The application of those remaiks to the subject of 
the present article, will be obvious, when wc state 
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Antttftntj’r (Jiiit not only Jhis no Natural AfrawyemeiTt of the 

Campnii^ JowtT animals been bithnrto attempted, but no Arti- 
ficijil CJassificatitm ot- them, oven, has yot been |»ro- 
posed, which has mot witti general adopt itm. 

I'lte imporfoctions and inaccuracies of the Artih* 
cial Classiftcation of die l(*wer animals, b) Linnaeus, 
Jiuve long been seen and tu'knowledged ; and it i« 
now only matter of* Bui^iriso, that tlte same mind 
which constructed the Sexual System, in one divi- 
sion of tlie living world, should have proposed an 
arrangement so defective* and incorrect in the other. 
This Clusaiiicatiou, accordingly, has been supplanted 
in the writings of all tlu* rnort; eminent naturalists of* 
late years, by that of lllunuMibach, or Cuvier, or 
Macartney. (>f these tJiree, it lias always appeared 
to us, that tlie SvKtem of Macartney is by tar the 
most perfect, and* the niost likely to be generally 
ado])ted, were its merits more extensively known. 
It will be found undi*r the article Classijicaiiont in 
Rees's A'iffto Ci/clopa'tlia* Zoologists, however, at 
present, are far from adhering universally, cither to 
tills Method of our countryman, or to that of either 
of the two great Continental unaloraists, wliom we 
have just named. Some give the preference to, one, 
some to anotluT, and tliere arc not a few naturalists, 
we believe, who, in this unsettled stale of the 
science, choose rather still to follow the Method of 
Limueus, with all its faults, than to adopt tlie lan- 
guage of any System lesf generally know’n. 

Whichever of these Classifications, however, or 
whatever similar Classification shall liercaficr obtain 
the preference from the majority of naturalists ; we 
apprclicnd that it can hardly be expected that zoo- 
logy will derive such advantages from it, as have ac- 
crued to botany, from the facilities and precision of 
the Sexual System of Linnsns. It is an objection 
to all such zoological Classifications as w'e have al- 
luded to, that they are founded too much on the 
internal structure of animals. Most of the dis- 
criminating characters hence derived, are, no doubt, 
sufficiently sure and precise; but some of them, 
it must be confessed, are very vague ; and others 
.ire in no small degree uncerrain. At all events, 
we imagine, die number of individuals is very 
few, out of the multitude of those with whom 
zoology is a favourite pursuit, who are either skilled 
enough in anatomy to look for these distinguishing 
circumstances, or, if they arc, and feel an inclination 
to attempt the dissection, en joy cither the leijiure or 
the dexterity necessary for ^accomplishing it. I'his de- 
partment of natural history is, we fear, destined to 
make slow progress indeed, if the zoologist, befbre he 
candetcrr.i nc whether an animal be a Reptile or on 
Insect, must satisfy himself by acmupletc exposure of 
its interior frame, whether it have a brain and skeleton 
or no ; or if, before ascertaining whetlier it be a Bird 
or a Fish, it be absolutely necessary for liim to settle 
the nice question, whether its blood be warm or 
c uld, or w'heiher its heart have one ventricle or two^ 
We will venture to affirm, that the general class to 
which any individual animal belongs, was never yet 
ascertained by any one naturalist, merely by an ex- 
amiiiaiion of the charactm laid down for that class, 
in any one zoological arrangement that lias ever 
been prnposed. 

Corripuralivc Anyiomy and Physiology, then, it 
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wmdd appear, labour at present under the same diis- A««tomy. 
advimtages, as diat department of Vital Economy, 
which treats of the structure and functions of V'^ege- 
tabk's. They have no Natural Classification to relei* 
to ; no arrangement founded on that principle, which 
never fails to bring together objects truly allied by 
nature, in all the circumstances of tlmir eeonumy, 
viz. a general resemblance in external properties, 
visibfo and tangible. 

We foei confident, that, if sneh a method were 
constructed, it would not only grintly facilitate the 
study of Comparative Anatomy, but be the means of 
pronmting a much nuu'e general mvestigaUou of the 
habits of many of tlie lower animals. On this ac- 
count, tJierefbrc, we regiet the more to learn, that, 
in the splendid w'ork, which Cuvier has’ been cm- 
))loyed lor so many years in preparing for publication 
at i’aris, the armiigement which this. great naturalist 
proposes to follow, although difl'erent from that with 
which anatomists have long been familiar in his Lfgona 
iVAnatimue Compark^ is still founded on equally ar- 
tificiar |>rineiples, In tlie article Animal^ in tlie l>k- 
iionmire den ISdcnan Medicales^ lie gives the following 
sketch of it; 

Dans uu traite que nous nous proposons de pub- 
lier incessament sur le regiic animal, el od nous le 
distribuont d apres rensemble de son organisation, 
notre premic^rG division sera en quatre grancks classes, 
ou phalanges ; savoir : les animaux veii^bresy les omi - 
waux mnUusque&y les animnm articvlhy et les oni- 
manx koihls $ cette division nouvelle, dont nous do- 
nerons alors les motifs avec tout le developcment 
qu'ils comportent, nous parait repondro uu plan de la 
nature beaucoup mieux qu'aucune de celles qui ont 
propos6cs jusqu’d present,*' 

This outline of the New Classification, hy the cele- 
brated author himself, is not only sufficient, in our 
minds, to shew how much it is at variance with the 
principles of a Natural Method, but enables us also to 
anticipate certain objections, which cannot iuil to be 
urgeil to it, considering it even as an Artificial System, 

We may content our.seives, at present, with remark- 
ing, that there are very few of the animaux vertSbreSy 
to which the appellation of ** articuksf' is not per- 
fectly applicable ; and many ‘‘ animmex articulh,* 
that might with as much propriety be denominated 
** el cites as those to which that epithet is mtended to 
be restricted. 

In the liopc, therefore, that some naturalist, nvail- 
iiTtg himself of the aid of engraving (for without this 
aid we are afraid the work can hardly be accomplish- 
ed) will soon supply to zoology a perfoctly Natural 
Method, we shall only further observe, that we 
should then be disposed to arrange the subjects which 
fall to be treated of in Comparative Anatonipy ox* 
actlr according to tlie same order as we have al- 
ready proposed for Human Amtmny* 

The immense body of facta wfaicb tliis department 
of science now comprehtinds, renders it quite im- 
possible to exhibit them in detail, and at some time 
to observe those limits which it is absolutely neces- 
sary to prescribe, even to articles of the utmost 
importance, in a general Dictionary like the pre- 
sent, A mere outline uf the subieet is all that 
can be looked for. Accordingly, in the body of the 
work (Anatovny, Part il. Cliap. iv. to xii,), such an 
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Anatomy, cloni'^ntary and popular view of Contparalix>e Anato- 
Tivc^*^ wy been given, as we have no doubt will a{]^enr 
to our readers altogether sufficient for the purj)oses 
of the general student. The accession of facts 
which tiic science tias received witlhn theso few 
years would till a volume ; and, os they relate chiefly 
to particulars, Urey are luisusceptible of abridgment. 
l"or this reason, nothing remains for us to do, in the 
present columns, but to refer tliose who are desirous 
of prosecuting the subject tuore minutely, to those 
works, general or particular, in which the more re- 
cent progress of the science has been recorded. 

The most useful elementary work on Comparative 
Anatomy which we yet possess, is the short sustetn 
of Professor Plumcnbach. Tliis was translated into 
Hnglisl) in 1 807, in one volume octavo, with nume- 
rous additional notes, and an introductory view of 
the classification of animals, by one of the ablest and 
fiiosl intulllgent of llritish anatomists, Mr Lawrence 
of London. 

A series of admirable treatises on the Anatomy of 
the animals included in the Linmean Classes of Mam- 
malia, llirds, Fish, Insects, and lieptiles, will be found 
under these articles respectively, in Uces*ii A^efU) Cy 
clopwdia. The four first, we believe, were written by 
Dr Macartney, aud the last by Mr Lawrence. They 
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contain many original observations ; and are, at the Anatortiy, 
san^fi time, reinarhabJe, not only for the extent and 
accuracy of the information which they display, but 
for the clearness of all their details. 

The. more important dissehations, on particular 
subjects relative to Comparative Anatomy, wliich have 
been composed of late years by the Continental Ana- 
tomists, are recorded in tlie Mhmr^s dc l^hisiitiUy 
the Annules duM^smmt and the Journal de Physique ; 
those by British authors, chiefly in tlic Transactioji i 
of tlic Royal and Linnaan liocietics of London. 

Among these last, the, contributions of ISir Lverard 
Home are deserving of particular notice. The sub- 
jects of his investigation have been various and im- 
portant ; and, what is of t)ic utmost consequence, he 
lias accompanied almost all his descriptions with 
very accurate engravings. The prosecution of sci- 
entific pursuits like tlunie, necessarily both laborious 
and expensive, in tlie midst of the toils iiud anxieties 
of extensive medical practice, evinces a degree of 
zeal equally nire and meritorious. 

Mr Carlisle has lately read to the Royal Society 
of London, a very interesting memoir on the extra-r 
vascular parts of uniniuls. The subject is u cu- 
riou.s one, and it lias been treated in a very able 
miumer by this ingenious auUior. (r.) 
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VEGETABLE ANATOMY. 


I«itro»l«cfo- In the preceding Article, the science which treats 
ly Qf living bodies has been denominated Vital Eco- 

NOMY, under which is comprehended the economy 
of Animals and Vkoutawlks. Earh of these de- 
partments has farther been stated to embrace two 
distinct objects of invo.stigution. Anatomy and Phy- 
sioLOOV. The former alone will occupy our atten- 
tion in the present Arliele ; the design of which is to 
exhibit a general view of the structure of plants. To 
the botanist, it belongs to describe their external 
forms in such manner as may serve to discriminate 
species, and assign to each its place in a methodical 
system of arrangement : It is the province of the ana- 
tomist to deraon-strate, by dissection, their internal 
* struclun'f and the construction of tlieir several or- 
gans, so as to ]wepare the way for a rational expla- 
nation of their functions. 

By reference to the several articles Botany, 
Plant, Physiolocy, and Vegetable Piiysio- 
Locjy, in the body of the work, the? reader will 
meet with many ob-servations and descriptions which 
relate to the structure of plants. They occur, 
liowerer, in a form so detached and scattered, are 
intermixed with so inueh extraneous matter, and, 
in their combined result, exhibit so imperfect an ac- 
count of the subject, that w e have found it neces- 
sary, in order to afford a ju-iter view of the sci<‘nce 
in Its present state, tp recast the whole, and give 
it In a different, and wc trust an imjiroved and more 
systematic form. To the above mentioned arti(‘]e.s 
we may occaKionally refer; but, in the present, it wdll 
be our aim to collect and arrange all the more import- 
ant facts that relate to the structure of plants ; and 
these we shall submit to the reader nearly in the fol- 
lowing order. 

We shall divide the subject into two’ I’arts; in 
ibc first of which we shall treat of the Elementary 
Organs, of wdiich the Vegetable apjicars to bo 
prhicipully composed. These organs have been 
denominated the vnsenUn- sifsiem and cellular tissue 
of plants, and under tlu-se titles wo shall doscribe, 
first, the nature and kinds ofvossris, luul then the na- 
ture and kinds of cells by wdiicli the tissue is formed. 
The combination of these elementary organs gives vise 
to certain textures^ wbicli arc eonimon to alnnist every 
part of the plant, and app^.'*u in tin; well know n forms 
of skin, of bark, of’w'ood, and of pith. On these we 
shall bestow the appellation of common texUncSt and 
exhibit a general view of their structure and disposi- 
tion in the several parts of the vegetable body. A 
brief description of some minuter structures, as pores, 
hairs, and glands, which are also common to many 
parts of the plant, will conclude this division of flic 
subject. 

In the second Pait, we shall enter on the consider- 
ation of the individual members and njore complex 
organs- of the plant. We sliall begin w itli a descrip- 
tion of the general structure of Seeds^ ind .Tfrci*WTird8 
treat move part icidarly of those bodies under the two 
grt at divisions of woiWcotuhdouQUSj and divot ylc* 
douous seeds, tracing also the changes of form and 


of structure which they exhibit in their evolution and Inrmiliicro- 
progress to the state of the mature plant. The struc- fy 
turc of the Mature plant itself will next claim our at- 
tention ; and wo shall accordingly exhibit the anato- 
my of its several members, as of the Trunk, the 
Branch, and the Root, in their more remarkable varie- 
ties and forms. After this, the structure of the or- 
gans that spring from these several members, as Buds 
and Bulbs, Leaxm, Flotvers, and Fruits, will be si’pa- 
rately and distinctly examined ; and having thus fol- 
lowed the j)rogrcssivc changes of form and of struc- 
ture exhibited in the several stages of vegetable ex- 
istence, w’e shall terminate our descriptions by ana- 
tomical representations of the organs in w hieli the 
seed w'as produced, and the series of* appetirancc's 
successively displayed in its formation. 

Through the whole of the descriptive detail, wc 
shall adhere closely as we can to the language of 
demonstration ; suppr»rting and illusi rating our repre- 
sentations of anatomical structure by continual refe- 
rence to figures, selected in great part fiuin nntlau’s 
of repute, and in some instances from dissi ctions 
made by ourselves. Wc shall avoid, as nmch as pos- 
sible, the introduction of matter of mere rt'iisoning, 
or even of facts of a physiological nului i* {proposing 
to make them the subject of a future article), except 
in so far as they may be necessary Jo illustrate ana- 
tomical description, and w lierc the better evidence of 
actual demonstration is jtot to be obtained. We are 
aware, tluit of many reputed aniitomieal facts verjf 
different representations have been given, all ( qually 
professing to rest on microscopical observation. In 
such circumstances, we cun do no more than report 
concisely the statements of different observers ; but. 
shall dw'ell chiefly on those descriptions and n pre- 
scntation.H w hich seem be.st entitled to credit, and aj)- 
pear most conformable to the analogies ol’ other or- 
ganized structures. 

When we consider the immense number of species 
that compose the vegi'table kingdom, and call to 
mind that iji form, in size, and in .''tructure, each spe- 
cies differs from every otlicr through eve ry period of 
its existence, it muat aj>|>oav altogether impracticable 
to describe ami delineate any considerable number, 
Eortunafely, liowever, these diversities arise not from 
differences in the eleuu'ntary organs, hut chiefly from 
their varied irroimrtiuu, disj)o^ition, and texture. In 
numerous species, tlie disposition of the internal or- 
gans' is very similar, where tlie external form and tex- 
ture widely differ. In other instances, the arrange- 
ment and composition of the internal parts vary not 
less timn tliat of tlie externa! figure. Of these va- 
rieties, we .shall exliibit different examples ; but a 
more extended and profound view of vegetable orga- 
nization would, we arc persuaded, diminish these ap- 
liarent anomalies, and break down tlie limits within 
which some late writers have attempted to confine 
the forms of vegetable stri^'ture. 

In describing individual parts oj* organs, w'C might 
have brought many concurring examples, and exhi- 
bited many similar representations, to confirm the 
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Introiluc^o- views of structure under consideration ; but, in ge- 
we hiive dwelt only on one or two examples, 
and these we have selected from plants which are ei- 
ther important in themselves, or whose structure has 
been most satisfactorily displayed, or which seemed 
to afford tlie best illustration of the peculiarities we 
were en^getl in describing. From one example 
clearly given, the reader will readily apprehend tlie 
nature of analogous structures, and escape the per- 
plexity and fatigue which unncct'ssary repetitions 
might occasion. 

Instead, also, of describing the Vcgetalile at one or 
two stationary points of its existence, in some of 
wliich its size is so inimite as to be scarcely capable 
ol' demonstration, we have followed it through tlie 
several stages of its growth. In this way, we really 
study it as a living body, continually exerting its ve- 
getative powers, and daily exhibiting the most strik- 
ing variations in external form, and frequently in in- 
ternal structure. We hope thus to have conferred 
an interest on tliu descriptive part, which may, in 
some measure, relieve the unavoidable dryness of 
anatomical details; to have exhibited, in some in- 
stances, clearer views of vegetable organization; and 
to have given a continuity to the subject w'hich iso- 
lated disse(!tIonfi, at a few stuteil iieriods, could not 
alone have beshnved. If such displays of the grow- 
ing structure be thought to partake rather of a phy- 
siological character, it may be observed, that we ex- 
hibit only the anatomical appcaninceK, without enter- 
ing at all into the nature or operation of tlie agents 
or means by which they arc produced. 

It remains only to add a few remarks on the no- 
inenelaiiire employed in tlie present article. 

Wo had wished, as far as we could, to adopt that 
of fivow and Malpighi, the earliest, and still the best 
writers on this branch of science. But these emi- 
nent authors do not often employ the same terms in 
their descriptions; sometimes their language is vague; 


sometimes it rests on false analogies and hypotbeti- latroducto- 
cal conjectures; and not unfrequently they call 
same tnings by very different names, and use a va- 
riety of tliem. We have, therefore, continued only 
sucu of their terms as seemed precise and definite, 
and which have been sanctioned by subsequent use ; 
but liave omitted or rejected others which did not 
possess these reconiiTumdations, 

In the description of external parts, we have ad- 
hered chiefly to the Linmean nomenclature; but 
some of the terms employed by Linnmus, in relation 
to anatomical structure, arc exceedingly vague and 
inappropriate ; others ’are manifestly erroneous, and, 
however well suited to the purposes of botany, are 
not at all to be tolerated in anything that asj)ires to 
correct anatomical description. 

In the anatomy of seeds, we have 'adopted many 
of the terms employed by Gtcrtncr, in his excellent 
work on the Fruits and Smls of PiautSf most of which 
had previously been used by Malpighi and Grew. 

Thus, in every instance, we have exercised our 
own judgment in the selection of terms, and, where 
it seemed necessary, have subjoined the synonyms 
of different writers, niough w'e presume not to say 
that we Jiave uniformly chosen the best, we trust 
they will always clearly express the idea wt design- 
ed to convey ; and that, in general, they have been 
used in one and the same sense, and in no other. 

Except in one or tw'o trivial instances, wo have not 
ventured lo introiluce new terms, but have studi- 
ously sought to avoid it, retaining even an inappro- 
priate expression, sanctioned by use, if it did nor, 
at the .same time, lead to ambiguity, or convey an 
idea^evklently false ; and we have, in geuenil, resist- 
ed that torrent of new and barbarous terms, founded 
often On fancied relineun^nts and pretended disco- 
veries, with which several (’ontinental writers have 
of late attempted to deluge tliis branch of science. 


PART I. 

OF THE ANATOMY IN CENEHAL OF THE ELEMENTAEV OJtGANS AND COMMON 
TEXTURES OF VEGETABLES. 


CHAP. I. 

OP TIIK KLEMJiXTAHY ORGANS. 

f’lt liinmary 1. Before we proceed to describe the structure of 
Okserva* the individual parts of vegetables, it may bo useful 
to exhibit a general view of the elementary organs 
of which they seem to be etmiposed. Such a view 
will prepare the reader for understanding more clear- 
ly the descriptive language hereafter to be employ- 
ed, and will even much abridge tlic extent to which 
that description must otherwise be evried. 

2. Every one is fainiliar with tlie natural division 
of plants into herbs and trees, and is aware that how 
different soever tliey may appear in form and tex- 
ture, they all possess, in common, certain parts or 
members which we name the root, the trunk, and 
the brandies, from which proceed the leaves, tlie 
flowers, the fruits^ajuMbeds. infinitely varied as 
tlyse in figure, size, and texture, 

/ tlie^ an on^iimte from a few constituent or elenien- 
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Uiry organs, whose situation, proportions, and com 
binatiuii, give rise to all the diversity that we see. 

Upon the anatomical analysis of all tlie parts of a 
plant,’" says Grew', “ I have certainly found, that, iu 
all plants, there are two, and only two, orgiinical 
parts essentially distinct, viz. the pithy part, and the 
ligneous part.” (.dnatom;t/ of Plants^ p. ip.) And 
as every part haUi tw o, so the whole vegetable, taken 
togetlier,” he adds, ** is a composition of two only, 
and no more. All properly woody parts, strings, 
and fibres, arc one body ; all simple barks, piths, 
parenchymas, and pulps, and, as to their substantial 
nature, peels and skins, are all likewise but one 
body; the several parts of a vegetable differing 
from each otlier only by the various [iroportions and 
mixtures, and variated pores and structure of these 
two bodies."' (Ibid, p. 47*) lu the anatomical de- 
scriptions of Malpighi, the compound structure is re- 
solved, in like man^r, into two constituent parts, 
called by him tlie lignevus and utricular portions. 

N n 
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.E!«in(»iita»y To fhe««c- parta may be aswigned the genera) 

(^g ans. ^,C yascufar St/ftfem and Ceitutar Thmc of 
pl/intu, the deweription of wfiioh shall fom* the first 
subjects of coTisideration. 

SliCTION I, 

OJ the Vancniar Si/sf/w* 

Anrici.r f. 

Gtmerul Chmacltn of the Vexarh. 

Dt'finiiion. ;j. By tlic vascular sysf« in in;iy he underwood, in 
a general sense, all those jiarts of a plant udiicli do 
not exhibil tlic lonn cilhi’r of mernbrune t»r ofcell^. 
It constitntt's almost the (‘titire bulk of the more so- 
lid parts of trees; and, by (irew and Malpighi, was 
denoniinat('d the ligneous body, in contradistinction 
to the cellular tissue which acconijumios it, and 
which forms by liir the large st portion of many her- 
baceous plants. To eonnnou observation, a piece of 
dry wood ap\)ears to be a mass of solid tibres, that 
is, a series of particles arranged in a filiform figure, 
and destitute of any conlimunis canal, 'finis 'I our- 
nefort and othtT'i, considered the ligneous parts of 
^ u plant to he a mass of minute solid filaments, 

|)laced parallel to each other, like the threads in a 
skein of silk, between the interstices of which the 
j»ap ascended; but the anatomical researches of (irew 
conducted him to a different conclusion. ** If it he 
asked/' says he, *< what all that part of a plant, whether 
Iierb or tree, whicli is properly called the woody 
part, what all that is ? I suppose that it is nothing 
, else but a cluster of innumerable and most extra- 
ordinary small vessels or concave fibres/’ {Amt. of 
Plnnh)\). 20.) Malpighi held similar opinions con- 
cerning the vascularity of plants, which flirthm- 
attested by the microscopical observations of Hooke 
and Leuwenhoci'k. Dvi Hamel, thougli he admits 
that, under mneerution, the part^ of plants seem ca- 
pable of indelimte subdivision, yet, from many cir- 
cumstances, avows his conviction of their vasculari- 
ty ; ami lledwig maintains that the oldest and most 
compact plant is but a congeries of vessels and cells, 
which have nothing of the character of a fibrous so- 
lid, except in the thin membranous coats by wdiich 
they are formed. {De Fihm Vr^eiah. OrtUf p. I7«) 
Names of 4, circumstances have contributed more to 
tlie Vess' is. retard our knowledge of the structure 

of plants, than the vague and erroneous nmnenclotnrc 
that lias been enijiloyed to designate their constitu- 
ent 01 guns, mure particuiei iy in relation to the vas- 
cul.'ir system, 'flms tiu- severul terms fdamcnls, 
fibres, strings, thremb, and nerves, which, in their 
ordinary acceptation, are understood to express a 
solid subsianci', Ii.’vc been eonstantly made use of in 
describing the t ubes or vessels of plants. The same 
nrgauH, however, even by the same wTjlers, arc fre- 
ijuently called tubular bodies, ligneous tubes, con- 
cave fibres, ducts, canals, arteries, veins, and vessels. 
In our future dcscripiioiiH, we shall employ the term 
in a generie sense, to express all the diversity 
of names just enumerated, and the different kinds or 
Kpecies of vessels we shall hereafter attempt to dis- 
i riinin itc by appropriate appellations 

.1. Vi sst ls, as we have said, exist in almost every 
part o{‘ ;i plant. In the higher orders of animals tlie 
fluidt cf’ntuincd in the vessels are conveyed to u cen- 
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tral reservoir railed dhe heart, from which they are 
again sent out "to all parts of the body. Near to this 
restirvoir, the vessels are few in number and large in^^^ 
size ; and tliL-y gradually lessen in size and increase 
in nuinher as they recede from it. In jplants, there 
is no such reservoir, but the fluids which enter by 
inmimcrable mouths at the root, are at once distri- 
buted equally through all parts of the vegetable that 
are fitted to receive them. Hence in plants, there 
is little variation in the diameter of tlic vessels ; and 
their general figure is therefore cylindrical. 

(i. krmri the extreme minuteness of the vessels, it Th^ir Sizr. 
is scarcely possible to compute their number with 
accuracy, Jly driving off their fluids without de- 
stroying their figure, as is done in the jirepuration of 
cliarcouJ, Hooke numbered in a line, |\^th part of an 
ineb long, not finvti than 150 vessels; therefore, in 
a lino an inch long, there must be 2700, and in u 
surface of a xquure inch, 7)2.90,000 vessels, “ w'hich 
w'ouidKeom incredible,’' says lie, “ were not every one 
left to believe iiis own eyes.’’ Tbesc facts he veri- 
fied by other observ.itions on decayed wood, in 
which the ve>; t Is were empty, and also on jietrifue- 
tions of hgneoiU! bodies, in which the places of the 
vessels w^ere very conspicuous. In very close and 
dense wood, us (hat of (iiiiacum, the vessels were 
still more jniinite than in the examples just quot- 
ed. {Mkrografi/iin, p. 101, 108.) In a piece of Oak 
of the size of about part of a square inch, Leu- 
wenhoeek reckoned 20,000 vessels ; so that in un Oak- 
tree of no more than one foot in circimilcrence, or 
about four inches in diameter, there will he found, 
according to his computation, 200,000,000 of such 
vessels. {Seled Worka^ Iramlulcd by Hooky Vo), I, 
p. ^} ) The- largest vessel observed liy Hedwig (/)d 
Pegctab. Oritty p. 2(k) in the stem of the (iourd, ap- 
peared through his microscope about /^th of an inch 
in diameter; and as las instrument mugnlficd 290 
times, the true diameter must he reckoned the 
S480th part of an inch, which w'ould give for the 
square inch 12,110,400 vessels, in certain plants, 
howtevt^^, the vessels are larjfc enough to be discern- 
ed by the naked eye, and m some cases acquire a 
large size. 

7* The vessels of plants do not, like those of ani- Form Fast i- 
roals, exist single, but arc collected into tiiseiculi orcidi. 
bundles, which, liow'cver, have often the appearance 
of single vessels. In the stems of herbs, and in roots, 

(Jrew discovered each small fasciculus to be compos- 
ed of from 80 to 100, or sometimes many hundred 
vessels. [Anniowy of PhmlSf p. 20.) 'I’hc di- 
rection of these fasciculi in tJm trunk is generally 
perpendicular, but in other parts their course is often 
oblique, and in tlieir smaller ramifications they pro- 
duce all sorts of figures. In herbs, the fasciculi are 
more or less numerous, and placed often nt consider- 
able distances from each other, exhibiting the ap- 
pearance of small columns dispersed through the cel- 
lular tissue : in other instances, they are much more 
numerous, but destitute of any symmetrical arrange- 
ment ; while, in trees, they are disposed regularly 
around the axis, presenting in their transverse section, 
the well known appearance of concentric circles in 
the wood. 

8. In some parts, where tlurtWiduli stand at.ii^ 
distance from each other, some vessels often quit bno ' 
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EW;»»ntary parcel to unite with another, xeturn afterwards 
that wlucli they had previously leftr In tin's man* 
ner, they are said to ramify, and frequently, by their 
aw>* y* ramification, a reticulated appctirance is produced, 
as occurs especially in the ba^k and leaves. In tlie 
H’ood of the trunk, where they stand collaterally in a 
perpcjulicuiar direclion, they very seldom, if ever, 
run into one another, but keep, says Grew, like so 
many several vessels, all along distinct; as, by cutting, 
and so following any one fasciculus, may he observ- 
ed. {Analomi/ of FlantSf p. W.) In branches and 
roots, tl\ough the direction oflho fasciculi be chang- 
ed, they seem only to break into smaller parcels, and 
run side by side, never inosculating with each other, 
nor being ramified, so as to be successively propagat- 
ed one from another, as in the vessels of animals. 
Neither, adds he, are they wound together like 
threads in a rope, but arc only contiguous or simply 
tangent, like the several cords in the braces of a 
drum. (Anaiomt/ of Planl.% p. 6(1.) Even in the 
leaf, wlu'rc the vcss(*Is seem to ramify out of greater 
into less, as in the arteries of animals, yet, if the skin 
and jnilp of the leaf be removed, and the vessels laid 
bare, it w ill appear tliat they are all of the same size 
everywhere in the leaf, and all continued tlirough it, 
as distinct tubes, like the several threads in a skein 
of silk, 'file distribution of the vessels is not effect- 
ed, therefore, by their ramifying out of greater into 
less, but by the division of a greater fasciculus into 
several smaller fasciculi, till at last they come to be 
single. (Am/om/y of PiunUy p. iriJ.) 

Do not An- 9 . It may be doubted whether, when the vessels 
a^iomosc. difeeiU fasciculi come into contact, they ever 
actiuilly unite, and are lost in each other, funning 
that kind of connection which is called inosculation 
or anastomosis. Grew strenuously' contends against 
any sucli connection of the vcsselh in any part oftlio 
plant. ‘‘ On a superficial view, indeed, the vessels of 
the leaf, say s he, seem lo be inosculated, not only 
side to side, but the ends of some into the sides of 
others: but neither is this ever really done, tlie les- 
ser fasciculi heinp only so far diducted as to stand 
at right angles with the greater; but they are never 
inosc-ulatod, excejit end to end, or mouth to mouth, 
aiU r they are come at last to their final distribution,” 
{Analom^ of Plant p. 1/j5 ) Malpighi, however, 
from the liict of the alternate separation and conjunc- 
tion of the vessels, and from analogy with what oc- 
curs in the animal system, speaks always of the nii- 
fiblomosis of the vessels, but he nowhere gives us 
anything like proof of the fact: and Du Hamel, from 
actual dissection of several laselcuH, regards them in 
their union, as resembling more tlie nerves than the 
blood-vessels ol’ animals. When, indeed, wc consider 
tlie extraordinary niinutonesB of the vessels, and the 
circumstance of their possessing nearly the same size 
in every part, there is no room for that continual ra- 
mification out of one into ■ another, and consequent 
diininution of diameter, that occur in the vessels of 
animals ; and the immensity of their number, togetlier 
with the endless separations and reunions whicli their 
fasciculi make, seem calculated to fulfil the purposes 
of less general distribution ip the plant, which suc- 
cessive division an^, 4 wff)etual anastomosis effect in 
the animal 


_ \ 
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10 , Another general circumstance in the 
plants, is, that we do not discover in tliem any rtrnc- 
lure which has the true nature and use of valveg,.^^^ ' 
similar to what is met with in the veins and absorb- yivcfc 
cot vessels of animals. Dr Hooke could never ob- 
serve in their ciuuil anything tlmt had the appear- 
ance of valves. p, j tfi.) Did such 

a structure exist, the absorption of nutrient mutter 
from the lobes of the seed, and its conveyance, in a 
backward course, to the embryo, could not, says 
drew, have place ; neither could the root, as it of- 
ten does, grow upward and downward both at once. 

(Amilomj/ of Plants,) • If the piece of a root of elm- 
tree be cut in autumn, the juices, says Du Hamel, 
are found to escape indifferently at either end, as the 
one or the other is alternately held downward ; a cir- 
cumstance, heohservc‘S, inconsistent with the opinion 
of Muriottc, wlio maintained the existence of valves. 

[Phiys, des ArbyeSf Tom. 1. p. .^ 6 '.) It is well known, 

>dso, that many pUmts may bo math' to grow in an 
inverted position, so as to put forth leaves and flowers 
from their roots ; and large trees have been nourish- 
ed by juices received through the extremities of tlieir 
engrailed branches, offei* all connection between the 
earth and the roots had been cut off. In general, in- 
deed, tlie extreme minuteness of the vessels seems 
abuostto preclude the possible existence of valves in 
tlieir canal : but in some instances, where the vessels 
in aged trees have become enlarged, membranous 
productions have been found to occupy their cavities, ^ 

which some have alleged to perform the office of 
valves. T'hey occur, however, only at an advanced 
period of growth, and form no necessary part of the 
structure oi’ the vessel, and, instead of promoting, 
contribute only to obstruct the course of the lluids. 

It was the opinion of Malpiglii that the frequent 
junctions which the iiisciculi of vessels make with 
each other in their rmuilicationsjmight be considered 
to bestow on them a sort of valvular function ; but, 
in most instances, these fasciculi run parallel with- 
out forming ramifications, and no such valvular 
function can tJien be considered to have place. 

'I’hus far with regard to tlie general nature of the 
vessels of plants : let us next discrimiiuUi' tlieir seve- 
ral species or kinds. 

Article II. 

Of the Common Cf'ssrhx, 

U, To ascertain the nature and situation of the 
vessels of jilnnts, viu-ious means have been employed. 

The plant has been dissected both in its dry and re- 
cent state; the natural qualities and movements of its 
fluids have been observed, and its vessels have been 
filled with coloured liquor, by causing it lo vegetate 
in them. By the combined use of these several 
means, many important particulars have been ascer- 
tained; but it must be acknowledged, that ilic ques- 
tion is still beset with doubts and difficulties, and 
that, with relation to it, grc?at diversify of opinion 
continues to prevail. A concise statement of the 
facts ascertained, witli respect to the movements of 
the vegetable fluids, may perhaps serve best to define 
the sitaation and kinds of the vessels that convey 
them. 

13. It has been proved that, early in spring 



S84 anatomy, VEGETABLE. 


fctwjieniary bcfoR^ the IcAVOS appear, a watery fluid rifte# nbun- 
<^i;an w. in the woody part of the trunk of trees, and 

■ - continues visibly to ascend to the very extremity of 
tiio'siil ” branches, until the leaves are developed, when, to 
appearance, it ceases to flow, and can uo longer bo 
collected by perforating or tapping the tree. Tin's 
fluid has been shewn to ascend through the wood, 
and to rise, in general, most abundantly through its 
youngest or outmost circle : hut in trees, whose ves- 
sels hiive not been obstructed from ago or otlier 
causes, it rises through every circle to tlie ver)' pith, 
and, as far as can be judged, in all the vessels that 
compose those circles. At this early period of ve- 
getatioi\ no fluid is found in the bark ; nor between 
It mid the wood : nor in the pith ; but the vessels of 
tile bark are perfectly dry. These facts are dedu- 
cible from observations on the natural flow of tbc 
fluuls by (irew, Du Hanic}, Walker, and others; and 
are KU])ported by various experiments of M. De la 
Ihiisse, Ihmnet, Ileichcl, and others, made by causing 
plants and parts of plants to grow in coloured litjuors, 
in wliich the vessels of the wood alone became tilled, 
but no tinge of colour was conanuniculed to those of 
the bark. To these vtjssels tbc several namea of 
iymphaeducts, sap-veaeels, ligneous tubes, iiiHJcmling 
and adducent vessels, have been applied : — we shall 
in future denominate them sap’-vcsacls, 

Kinibof I'h The vessels, which tnus form the niuss of 
.Svip-Veisels. wood, have by some writers been distributed into dif- 
ferent kinds, and supposed to exercise very ditferent 
functions. At certain periods of vegetation tliey 
appear empty; and hence Malpighi sunposed two 
species of vessels to ^xist in the wood, one des- 
tined to carry sap, and tlie other to convey air ; and 
to tliese latter, from their supposed oflice, he gave 
the name of irachewt and from their structure called 
spiral vessels, (Anatom* Plantar, Idea Grew 
also believed these empty tubes to be air-vessels, but 
admitted that, at certain seasons, they carried sap* 
At an early period, however, Hay maintained tlmt the 
vessels, thus Supposed to convey air, were truly sap- 
vessels ; and Du Hamel, in common with Grew, ad- 
mitted that they carried sap in spring. Hill con- 
sidered them altogether os sap-vessels, and Reichel, 
liedwig, and others, by experiments with coloured 
fluids, proved that such was their true oflice. On 
the oilier hand, no experiments, -uys Ludwig, have 
yet shewn that there exist in vegetables, vessels des- 
tined to convey onlv air : and in this opinion, sub* 
sequent writers, with the (exception of M. Kieser, 
liave very generally acquiesced. We may therefore 
reject altogether the existence of air-ve8.selsor trachete 
in vegetames; and consider all the vessels of the wood, 
by whatever name they may be called, as desUned to 
carry sap. It will, however, be convenient to treat of 
their general nature and form under the distinct ap- 
pellations of mp’‘ve$$ch and spiral vessels, by which 
they are commonly known. 

Opiuiun of 1 By Grew and Malpighi tlie common sap-ves- 
fir«w ; eels were regarded as entire tubes, Iiaving no aper- 
tures but in their direction of the length. The former 
represents a single vessel as having the appearunco 
cxhibiieQl in tig. ] . Plato XV,, the apc’-ture or canal 
2^ which is not visible, unless highly magniiiied, an in 
Maipig* fig. ij, According to Malpighi, these vessels send oft* 


numerous capillary filanionls to the cellular tissue, Elemeniary 
so that the cells arc surrounded by a plexus of vessels, . 
as is particularly seen in the pith of Elder and some 
others : and these raniiflcations, he adds, spring pro- 
bably from the perpendicular vessels botli in the bark 
and wood. (Anatom, Plantar, p, 20 , Lugd. Bat. 

An, 1()88.) These lateral ramifications were observed 
also by Leuwenhoeck in a piece of fir-wood, newly of Lenwen- 
felled. Of this wood, he procured a longitudinal 
section so extremely tliin, that he could sec distinctly 
tliu particles of fluid moving in tlie vessels, as repre- 
sented in the upper portion of fig. 3, Plato XV.; while 
lower down, on many parts of these vessels, small 
points or dots were visible, which lie at length dis- 
covered to be round apertures : and as he did not 
see these apertures in any other parts than tliuso in 
which he separated the horisontal cellular tissue 
from tlie perpendicular vessels, he concluded tlmt, at 
these* points, these two organs were connected. He 
farther separated two of the vessels from the remain* 
der, and tlirough the microscope they appeared as in 
fig. 4 : hut the engraver,'^ he adds, ** said that he 
could not possibly draw all the jagged parts that ho 
saw, and we both of us perceived, in tlie broken 
membrane or coat of tJie tube, many excessively mi- 
nute vessels, wiiicb, by reason of their smallness, he 
was unable to express in the draw ing.” (Select Works 
o/ Lemvenhoeck, hi/ hloole, Vol. I. p, 12.) These opi- 
nions concerning a direct communication between tho 
vessels and cells of plants, receive countemnicc from 
the experiments of De La Haisse and Heichel with 
coloured liquors ; both of whom observed, tn some in- 
stances, a tint of colour to be communicated from tlie 
vessels to the adjacent cells. 

15, It may however be said, that this commnnica- 
Hon between tiie vessels and cells, is maintained not 


by mmificHtions from the vessels, but through aper- 
tures or pores in tlieir sides : and, accordingly, many 
njppearances have been remarked as existing on tho 
sides of the vessels, of which diftbrent authors have 
given very diflerent representations, and which some 
have regarded as pores, 'Ihus, on the vessels of tho 
Fir, Mtdpighi observed certain dotted appearances, 
which he (bscribes as roundish tubercles, and which 
were so numerous that they appeared to cover the 
vessels. On tlie vessels of the Elm, the Beech, and 
the Willow, Leuwenhoeck saw similar particles which 
resembled small globules, {Select Works, VohU, 
p. 1,) Dr Hill, one of those conceited writers who of Hill; 
profiis to study only nature herself, and affect an 
entire disregard of the labours of tlieir predecessors, 
describes tlie vessels of the alburnum, or newly 
funned wood of the Willow, os connected with each 


otlier by a flocculent interstitial matter. When, by 
lung maceration, this matter is detached, tlio vessels 
then exhibit a dotted appearance; and, if examined by 
a higWy magnifying power, these dots, according to 
him, are so many oval sfl^ellings, and eudi has, as it 
were, a mouth." Through these mouths, which lie 
represents as innumerable, and existing on all parts 
of tho vessels, he conceives the fluids to be discharg- 
ed into the cellular tissue (On the Construction of 
Timber, p. 18.) • but ha has flitted to show that tha 
cells of the tissue possess any*^Mq(gpaIlding mouths 
to receive them. In fig, 5* PJateSWA.iln a 
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Elementary gentation of these vessels connected by flocculent 
, ^ matter, with their extremities collapsed from the. es* 

' cape of their juices, and their sides sprinkled with the 

little mouths which he mentions. These mouths, if 
they exist at all, are probably not pores in the sides 
of the vessels, but the little apertures seen by Leu* 
wenhoeck, and produced by the separation of the 
cellular tissue, while the parts are still young and 
tender. The same author, speaking of tlie vessels of 
the mature wood of tlic Pear, states them to be close 
canals, as in fig. 6., with no lateral aficrtures in them* 
t^i’Mirbel; 16. A still later writer, following closely in tlie 
track of Hill, and who sets out with ob.serving, that 
** the microscopical organization of plants is but 
little known, and that it is in vain to look for the 
* true principles of the science in the works of Mal- 

pighi and Grew,” declares, that nut fewer than five 
Sj)ecic8 of vessels are to be found in the woody part 
of plants ! These he denomiriale.s imrous tubes, clofl: 
tubes, trochese, mixed tubes, and vessels cn rhnpelH, 
from their supposed resemblance to a string of heads. 
Of these several species, we have given ropieseiita- 
tions in figures 7, 8, fj, 10, 11, and Plate XV, 
The first species, or porous tubes, according to this 
writer, exist in every part of the plant, where the si»p 
moves with freedom. Their sides are covered with 
small eminences or projections, in the centre of 
which is to be found a small pore. (Exposition do 
in 'Eht'ork de POrganuatioH Vi'getnht p. 107.) Im- 
proving a little on Hill, he represents these pores not 
us promiscuously placed, but as ranged in transverse 
lines (fig. 7.) ; and through them ho conceives the fluids 
of the inailt to percolate ; not however into the cells on- 
ly, but out of one layer of tubes into another, in a la- 
Veral direction. In this manner, he conducts tlie fluids 
from the centre to the circumference of the wood, 
and at length, by a route not so easily followed, con- 
trives to get them into the vessels of the bark, the 
if?ides of wliich he declares to be perfectly entire, and 
alike destitute of pores and clefts. (JbuL p. 

Of such physiological notions it may truly be said., 
that they are every wny worthy of the fantastical ana- 
tomy on n Inch they appear to be founded, 
of Uemliiu- 1*7. Several (iernian writers have attempted to ve- 
rify the obsen’utions ol‘ M. Mirbel in regard to the 
existence of these pores. They all dilfer from one 
another, and, as might have been expected, are all at 
variance with M. Mirbel. Bernhordi, following Mal- 
pighi, deems the alleged pores to be elevations on 
the surface of the vessels ; Rudolphi represents them 
as vesicles attached to their sides ; Link regards tliein 
UR globules contained witliiu the vessels ; and Kteser, 
as wo sluill afterwards see, knows not what to make 
of them. These very different opinions, formed ou 
viewing the same objects, sutHcicutly manifest the 
difficulty and uncertainty of microscopical observa- 
tions mode with highly magnifying powers, Tlie 
causes of this uncertainty were long ago pointed out 
by an experienced and most sagaoious observer, -—^le 
first who employed the microscope in the examina- 
tion of tlie structure of plants. His statement may 
perhaps account for, though it should fail to recon- 
cile, the differences in m^stion. Of such minute ob- 
jects,” says Dr Hofiim^there is much more difficulty 

instrument Uian if 


aiui 

others. 


/ 


those visible to tlie naked eye ; the same object qttite Elementary 
differing in one position to the light, from what it 
really is, and may be discovered to be, in another: 
and therefore 1 never began to make any draught, be- 
fore, by many examinations in several lights, and in 
several positions to tliose lights, I had discovered tlie 
true form : For it is exceedingly difficult in some ob- 
jects to distinguish between a prominency and a de- 
pression; between a shadow and a black stain, or 
a reflection and a whiteness in the colour. Resides, 
the transparency of most objects rei'ders them yet 
much more difficult than if they were opaque. The 
eyes of a Hy, in one kind of light, appear almost like 
a lattice drilled through with abundance of small 
holes; in the sunshine tJieylook liken surface cover- 
ed with golden nails ; in another posture, like a sur- 
face covered with pyramids ; in another, with cones ; 
and in other postures of quite other shapes.” (Miorc 
grap/iia. Preface.) 


aktici.e hi, 

• (ff the Spiral Vessels, 

18. Various as have been the opinions of writers Bescriplios. 
res|)eoting the common sap-vessels of plants, they 
have differed yet more in their views concerning the 
position, number, size, structure, and uses of those 
which have been denoimnated sjnrnl. The common 
fathers of Vegetable Anatomy, Grew and Malpighi, 
who, at the same time, but in different countries, 
prosecuted tlieir inquiries, for many years, without 
any knowledge of or communication with each other, 
are nearly of one opinion on all the more ira])oriafit. 
points in relation to these vessels. Later writers have 
differed alike from tliem, and from each other, on al- 
most every point. As tJie subject, is of fundamental 
importance in the economy of vegetables, we shall 
endeavour, at tlie risk even of a little extension of 
our }>lan, to set before the reader the leading facts 
and opinions concerning it ; to canvass tlieir relative 
merits ; and deduce from the whole sudi conclusions 
as seem most nearly to approach the truth. 

iq. Malpighi describes sjiiral vessels as existing in Opinion of 
the ligneous parts of all plants. He called them Malpiglii; 
spiral tubes, because, when extended, they were re- 
solved, not into separate rings, but into a single zone, 
which might be drawn out to a great len^h. In 
general, they form continuous tubes, but are some- 
times contracted at regular distances, so as to re- 
semble somewhat a series of oblong cells- One of 
these contracted spind vessels is represented in fig. 

14* Plate XV. at tlie extremity of which, the spiral 
filament is in part drawn out, and similar appear- 
ances of the spiral structure are exhibited in figures 
9. and 10. by Mirbel. In herbs, according to Mal- 
pighi, these spiral vessels constantly accompany the 
common lap-vessels, and are emsbeuthed by them ; 
in shrubs, they occur in every part of the wood, single 
or in clusters ; and in trees, an intermixture of ^iral 
vessels with the common sap-vesseU, is observe in 
every part of the wood. lu the Fir, they are found 
immediately beneath the bark, and are so numerout 
9$ to constitute the chief bulk of the wood. They 
exist with the sap-vessels in the petioles wd ribs of 
the leaf, and likewise in the petals of the flower. In 
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fifpmcniaiy the root*, they are aJso met with, and in some roots 
' abundant, as to exceed in bulk all the other 

parts. They exist, he adds, in every part of the 
plant except the bark ; and are annually formed with 
the alburnous vessels of trees. (Anatom, Plantar. 

pass/ 771.) 

«r Grew ; 20. From the writings of Grew we collect also, 

that spiral vessels exist in every part of a plant, ex- 
cept the bark. In the root they are numerous, of 
very various size, and their bore is generally larger 
than that of the common .‘^ap.ve.'^sels. In the trunks, 
both of herb-^ and trees, t/i«*) are equally visible ; and 
in position, size, and number, subject to great varia- 
tion. Sometimes they are collected into fasciculi ; 
nt other tjnie.s they are disposed in rays ; and in other 
instances they are arranged in a circular form ; They 
stand soniotimes next to the pith, in other instances 
nexi (0 I he hark ; and in other cases again, they al- 
ternate with the common sap-vessels in every part of 
tlic xvood. They have a more ample bore than the 
common vessels, and vary in size to at least twenty 
different degrees. In the leal* they always accom- 
pany the snj)- vessels ; and both in its petiole and ribs* 
urO constantly surrounded or ensheuthed by them. 
They have a .similar position in the petals of tlie 
flower, and in the vascular parts of the fruit. (Ana- 
tomy/ of PfanlSy passim.) Hence, then, it appears, 
from the disseetlons of Malpighi and Grew', that, in 
<?very plant in vrhich vessels are lo be seen, and al- 
most in every part of it, spiral vessels abound; they 
exist, however, only in the ligneous portion^ or that 
part in which tlic sap ascends^ and are never to be 
found in the bark. 

nf Du lid- 21. Du Hamel, the spiral vessels, supposed to 
convey air, are described as existing in the leaves 
and the flowers, the petals of’ which are almost w holly 
compo.sed of them. In the fierbaccous portion of 
young brandies, they are also well seen ; which por- 
tion aftenvard-s become.s ligneous ; so that it cannot 
be doubted that they exist in the wood, though he 
could never discover tliem but in young brunches. 
(Ph^s. rfr.v Arhres, ^’om, I. p, 42.) if, however, all the 
empty vcs!?els, seen in a tran.svcrsi' section of tlic 
wood, be deemed air-vessels, and ail air-vessels have 
a spiral structure, tlien, says this author, they would, 
in many plants, form a great part of the ligneous 
body. From these large vessris, however, lie has 
seen, in autumn, fluids to escape ; so that they are 
not properly air-vessels, or, as Grew observed, they 
somclimes carry sap. Tlx y are not to be found in 
the bark. 

0 t Hill; 22. Under the common name of sap-vessels, Hill 
delineates all the vancties of vessels that constitute 
the wood ; they are largest in the outer circles, 
smaller in the ifthers; they contain, says he, in 
spring and at midsummer, a limpid liquor ; but at 
all other seasons they appear empty, and have Iherc’- 
fore been erroneously deemed air-vesaelii. He says 
nothing of their spiral constiuctioh ; but describes 
the vessels, which form the chief mass of the w ood, 
ns po.ssessing solid and firm coats, forming an arrange- 
ment of plain and simple tubes ; as in fig, (i, Plate 
XV. ; resembling those of the alburnum* except that 
wey have no mouths in their sides. (On the Co/t- 


struciim of p. ft. & 19 -) But though, with Blemealary 

Dll- Hamel, he. was unable to trace their spiral 
turc in the wood, yet there can be no doubt of their 
existence in that part ; which, as we sliall afterwards 
show, has been recently demonstrated by Kiescr. 

ilS, M. Keichel maintains their existence in all parts of Reicla 1; 
of ]^e plant. By causing plants to vegetate in coloured 
fluids, he traced them from the roots, through the 
trunk and branches, to the extremity of the leaves, 
and into all parts of the flower, — as the calyx, the pe- 
tals, the style, the stamina, and the anthers. In fruits 
and in seeds, and in the radicle and plume of the 
latter, they were equally apparent, ITie coloured 
liquors, as they rose, communicated a tinge to the 
cellular tissue of the wood, as was previously observ- 
ed by De la Baisse ; but no trace of colour was ever 
observed eitlier in the bark or pith, which therefore 
contains no spiral vessels. He considered the spiral 
vessels as the oi'gans everywhere conveying nutrient 
matter to the plant, and as having no title to the 
appellation of air-vessels. (Encj^clop, Mrthodigur, Ar- 
ticle Physiol, Vt'get. p. 288.) Simiiar expe^imcnt^ of 
Hedwig and others, confirm these facts as to the 
universal distribution of the Sfiiral vessels, and their 
bearing to every part the fluids absorbed by the 
roots. In his late work, M. Ivicser, as we shall after- of KUsci , 
wards see, in describing the vascular system of ihe 
ligneous parts ol’ plants, regards it ns composed en- 
tirely of spiral vessels, and asserts their existence in 
every part of the jilant except the bark and pith. 

2tr. Against these combined authorities M. Mirbelof Miilul. 
opposes his fanciful views, We have already enu- 
merated the five different species of vessels which ho 
regard.s as constituting the woody part of plants. 

According to him, true spiral ve.ssels (which he con- 
tinues to denoniinalc/rflc//c«e) are not to be found in 
the root, but only in the trunk and the parts which 
are produced from it. Kven in the trunk, they are 
to be found only around the pith, and never in the 
exterior ligneous layers. Ho admits that they exist 
in all soft and succulent parts, and that coloured 
fluids rise in them as well as in tlie otluT varieties ol’ 
vessels ; but they never are to be found either in the 
bark or pith, f Exposition dc la Throric dv I' Orgt/nisa-^ 
iion Vegeiahy p. 74, 78.) It appears, therefore, that 
the vessels w hich are thus erroneously called trachviVy 
are destined to carry fluids; and as to the parts in w Inch 
they do or do not occui, the o])inion ol’ M. Mirbei 
weigh.s ns nothing with us, in opposition to the facts 
oliservcd by so many preceding and sulisequtmt 
wTiters. 

25, From the combined observations, therefore, ofSpiml 
all the preceding writers, witli the exception of M. ^ ^ y 
Mirbei, we collect that the vessels heretofore called 
air-vessels and Irachetey and which posse.sK a spiral 
conformation, exist togotlier with those called com- 
mon sap-vessels, in every part and organ of the plant, 
except the bark. It appears also, tliat, though they 
are often found empty, yet their true office is to car- 
ry sap. This may be concluded not only from the 
actual occurrence of nap in them early in spring and 
again in autumn, and from the entrance of coloured 
fluids at all seasons ; but from the circumstance that, 
in some parts, no oUier to exist by 


\ 
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Klonientai^ which the risiiiff sap can be conveyed. Arc we, 
tlicrci‘ore, with many, to consider them, from the pc- 
riod of their formation, u.s a species distinct from the 
common sap-vessels, or arc botli to bo held merely 
as varieties of one common kind? 
p 'll .fl of 20'. It is allowed, on ail hands, that spiral vessels 
T readily visible, and are most numerous in 

II ,1 It'D ; tender and succulent parts of vegetables, in which 

they I'orm almost tlu' entire bulk of the vascular por- 
tion. In the alburnous part of trees, which is added 
annually to the pre-existing wood, they are not so 
readily seen. Even in tree.?, however, while still 
succulent, the first circle of vessels formed, contains 
rpiral ves.st‘lK; us Du Ilainel observes, and even 
Mirhel admits ; but, at u later period of vegetable 
growth, the whole of the ve.?scl8, formed annually in 
trees, arc; represented by (Jrew as common vessels, 
which, he adds, “ begin 't.o he formed in spring ; hut 
the spiral vessels not till the hitter end of summer, or 
thereubojits, at least not till about that time do they 
appear, ' { Anatomy of riaiifxy p. 131.) Mafpighi 

also describes these spiral vessels as gradually ap. 
pouring in the nlhurnum, and continually augment- 
ing in size in every successive ring cjf wood. A si- 
milar remark, as to increase of size, is made by 
Grew : “ the spiral vessels,” say-s he, “ bcn'iig ampli- 
fied in each annual ring, at least lor a cert ain u umber 
of years, so as to form a vessel of a wider bore 
(Anatomy of PlanUy p. 130.) and accordingly, in all 
the plates of hotli these writers, and in those of other 
authors, the spiral vessels are always represented of 
dilferent sizes in every part of the wood. 

27. From the foregoing facts, it would seem, that, 
in tlie young and succulent parts of plants, the spiral 
construction of the vessels is almost, if not actually, 
coeval with tlieir existence ; but that, in more rigid 
textures, they are not so early formed, or at least are 
not discoverable in parts in which they are subse- 
Uir ii «inentJy seen. Hence, therefore, we must suppose a 
luiiiiiiiion } sort t van formation to occur with respect to these 
^ chM‘ls, or, to use the language of Grew, that they 
“ are post-nate, and seem produced by some altera- 
tion ill the quality, position, ami texture of their 
lihreK.” If, indeed, spiral vessels exist in every part 
of the wood, hut are not for some time visible in the 
alburnum, and if the alburnum he, as it most certain- 
ly is, the substance by which the ligneous layers are 
successively formed, then it follows, that the occur- 
rence ol' spirals in tJie wood must be the result of 
home change induced on the vessels that at first con- 
stituted the iilhurnuni. Hedw ig, indeed, considered 
all the alburnous vessels to possess from the fir.^t a 
s])iTal couformutJon, and that they gradually acquir- 
ed the characters they possess in the wood. We 
shall presently see that the rcsearciies of Kieser 
support the same view, and thus go 'to establish 
the doctrine of transformation, first announced by 
Grew. Mirhel, however, protests against the trans- 
formation of one variety of vessel into anotlier, and 
maintains that each of the five species, which he 
enumerates, retains, w'ithout elumge, its original cha- 
racter and fonn. He nevertheless describes his fourth 
species, or what he calls mixed tubes, (fig. ID.) ns 
composed of tli^4ih'rt;e precediug species ; and 
. such,” Ijc is the simplicity of vegetable or- 


ganization, that frequently one and the same tube EJjmeiitary 
exhibits (as in lig. 12.) all the several spocics com- 
hijned.” ( liv/tosit, de /a Tkevriey &c, p. 7H, 80.) That 
the same vessel, Irom the operation of local causes, 
should sometimes exhibit, in diiierent parts, a varie- 
ty of appenranc(! and form, is pcHectly consistent 
with the }>rinciple of change and transformation 
which has been supposed to have place ; but that na- 
ture should from the first combine in one vi*s..t'l, un- 
busceptihle of future change, five diflbrent Sju cies of 
forms, is not quite so credible; and to ordinary mimis 
would certainly afford no proof of the “ simplicity” 
of her operations. 

28. If then we adopt the opinion, that in younga*’^ « y«ri(- 
and succulent parts the vessels which carry .sap 
from the first a spiral construction ; and if, as seems 
to ho proved by the dissections of (ire^v, of Hedwig, 
and of Kicser, no other vessel.?, destined to such an 
oftice are, frequently, to be found, then we must con- 
clude that, in such parts, only one species of sap- 
voshcls exists, to which, (roni the first, the spiral con- 
slruclion hoJougs. If, on the other hand, it appear 
that, in the more rigid texture of the alburnum of 
trees, no spiral vessi Is are at first to he found, but 
tJiat they afterwards become visible in the wood, then 
it follows, from what has been already stated, that 
the spiral vessels of the wood are produced from the 
coninion sap-vessels of the alhunuun, and are conse- 
quently to be regarded, not as an original species, 
but only as a variety of one conunoii kind. That 
such probably is the fact, wdll farther appear from 
the account afterwards to be given of tlu* structure 
of these vessels, and of the actual transformations 
which tliey seem to undergo. Even those who may 
still he of opinion, that a difference in external form 
warrants a nominal distinction ol’ species, must, w'O 
tJiink, admit that, in offla^ no ground for such dis- 
tinction exists ; hut tiiat all the vessels in the ligne- 
ous parts of plants are destined to exercise one and 
tile same function. In relation to the economy of 
vegetables, this is a fact of far greater importance 
tium any opinions that may he formed regarding the 
varieties of appearance or structure in the vessels 
themselves, 

Akticlk IV\ 

Of the Sh net are of the Say and Spind 

21). \Vc have next to offer a few' r( marks on thoS(rm;{iirf oi‘ 
structiin; of tin* ves>^cls wc have hei n engaged in 
scribing. On this head, wc shall not go much info 
detail. When wi* have seen such difficulties atteml- 
ing the corrcit i)!>&ervation of tla.iii in their cntiri' 
forms, it imiy fairly ho prcsumi'd tlu.t still gri;atcr 
perplexity must accompnny the investigation <3 their 
con.'^tituent parts. Wlial, tluacforc, wc have to ad- 
vance, may no regarded rather as matter ol’ opinion 
than of fact ; and, in the present state of the .science, 
this point must he deemed more a subject ol curio- 
sity than of use. 

SO. According to Maljiighi, the common sap-vcs-Gpioion m' 
scis of tliew^o6d, when \it*wed longitudinally, appear • 
to be formed of a series of small vesicles or cells 
mutually opening into each other, 'J'hese cells pos- 
sess different forms, but in some vcs.sels there seems 
to he no truce of such a cellular structure. In the 
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Elcmrutary the Cells are represented to possess a roundish 
Oryw fijTure, and in the Vine they possess an oblong form ; 

in Plate XV, hg. ].‘j. (Anai. Plantar, Idea, 
[). 2 — 2f.) In these, and similar instances, Malpighi 
seems either to have mistaken a series of elongated 
cells for vessels, or to have conceived that the con- 
tractions, occasionally formed in the vessels of cer- 
tain plants, afforded evidence of their being construc‘t- 
ed originally from cells. It is certain tliat, in the 
vessels of most parts of j^lants, no such cellular con- 
struction is apparent. 

oi Grew ; ‘jj, drew, on the other hand, considered the com- 
mon 8ap-vess(‘ls to be composed ctf strait fibres, or 
rather smaller vesseli-, jdaced |)arullc) to each other, 
and set round so as form a cylindrical tube. (^n«- 
of Lfiiwen* tom 1 / 0 f Plants 1 1!2.) In tlie opinion of Leuwenhoeck 

hoick; vessels are coniprised of two fine transparent 

coats, formed of other vessels exceedingly minute, 
which are disposed partly in a longitudinal, and 
partlyin a circular direction. [Select IVorhAiy Hoole, 
of Du Ha* Vol, I. p. 11.) Du Hamel attempted to gain a know'- 
****’^i ledge of their structure, by submitting them to long 
maceration. By this method, he separated the lig- 
neous layers into leaflets thinner than the finest pa- 
per, and the fasciculi of fibres or vessels that com- 
posed these layers, were farther separated into mi- 
ULtler iilaments, placed parallel to one atiother, like 
the tlireads in a skein; and tliese filaiucuts again 
seemed capable of almost indefinite 8ul)division. 
♦tf'Hill; {Phtfs, dvs ArhirSi Tom. I. p. fll.) Hill considered 
the vessels of the allmnunn to be formed of the same 
matter as the cells. He describes them as at first 
very delicate, and to collapse when emptied of their 
fluids. Sometimes the coat of w hich they were form- 
ed resembled a thin parchment, in nhicli traces of 
lines surrounding oj»e another ^vere visible, so that 
the coat seemed as if composed of several membranes 
that were vuscular. In one instance, where a strong 
iigitt was made to penetrate the vessel, it appeared 
as if composed of numerous cells ; but, on farther 
examination, these seomi}»g divisions altered their 
places, anil were found to proceed from small por- 
tions of watery sap still reUined in the vessel. Tliis 
appearance, as he j)r(>j)erly observes, may he a very 
necessary lesson against hasty jmlgments. [('vnsiruc- 
iion of Timber, p. 3:i.) 

M Mirbcl. H2, M. Mirhefs o])iniou concerning the fornjation 
of vessels may next he shortly noticed. He sets out 
with iusserting, tluit “ the entire mass of the [dant is 
nothing hut cellular tissuv.-, 'lie cells of which differ 
only in form and dimensionij.*’ This he declares to 
he the basis ol‘ his theory ; and he may perhaps he 
right in tliinkhvg, that “ no one, before himself, had 
i'urmed a similar conception of vegetable organiza- 
tion.” I'Jie cells and vessels of this tissue are far- 
ther considered to be produced out of one and tlic 
‘•anie memhramm tissue. In forming cells, this mera- 
hrane is supposed to dilate in every direction ; in 
liroducing vessels, it increases only in length, f lCx^ 
da la 'Tlteorie dc lOr^anisat, Veg, p. J* — 10/i.) Of 
tiu* sU'uiturc of this primitive membrane itself, he 
profi sses to give no inlormatiou ; and his account of 
the manner in which the vessels are produced out of 
It, IS St) i ntirely mechanical, so clumsily conceived, 
and BO incapable of execution, that wc deem it alto- 
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gether unworthy of the attention of any one accus- Elcnwnlary 
tomed to contemplate the structure and formation of 
organized textures. 

,'I3. Concerning the structure of the spiral vessels, Siniclm c of 
opinions have varied still more than m relation to Spirul Vit,. 
tluise just considered. Malpighi describes tliem as 
composed of a thin zone, formed of u pellucid silvery j\iiiip,gi,i * 
plate, somewhat broad, whicli, being placed spirally, ° 
and uniteni at its edges, constructs a tube, interiorly 
and exteriorly, somewhat rough. MUien this tube 
is drawn out, it does not separate into distinct rings, 
hut is resolved into a continuous s])iral zone. At 
particular places, these vessels are sometimes con- 
tracted, so iis to exhibit the appearance of oblong 
cells opening into each other, as in fig. 1 4* PI XV. 

In size tliey greatly surpass the ordinary sap-vessels ; 
and their canal is then ire(]uently occupied by mem- 
branous vesicles, which nearly fill their cavity. {Anal. 

Phntar, p. .'J — 2C.) These vesicles w-ere also observ- 
ed by Leuwenhoeck, and their appearance, both 
in the transverse and longitudinal section of an en- 
larged vessel, are represented in fig. l;>. 

84. According to (irew, the thin plate that forms of On w , 
the spiral vesse l, is not always of the same hrendtli, 
and, instead of being flat, it has sometimes the Ibrm 
ol‘a round thread. When minutely examined, the 
spiral zone, he adds, is never one single piece, but 
consists of two or more round filaments placed col- 
laterally, but perfectly distinct. These component 
filaments he regards ns united by other smaller trans- 
verse filaments, and the thin plates which they lorm 
by their connection, censtitute the spiral vessel 
“ as if we should imagine,” he adds, “ a piece of 
fine narrow ribband to be wound spirally, and edge 
to edge, round a stick, and the stick being dra^vJ» 
out, the ribband to he left in the figure of a tube, 
answerable to a spiral vessel.” As, however, the 
ribband is composed of numerous threads, placed 
parallel t^ each other, so is the plate that forms the 
spiral according to tlic greater or 

less delicacy of Ujc vessel examined, and the man- 
ner of its dissection, that it appears to be constitut- 
ed either of a flat plate, or a round filament. The 
spiration of the filaments ho considered to be made 
in the root, from right to left, and in the trunk, from 
left to right. (Anat, of Plants, p. 73, and 117.) 

3;i. Tii* opinion of Du Hamel, with respect to of Dii Ba- 
the construction of these vessels, was very similar niel; 
to that of Grew, and he employed the same analogy 
of a ribband twisted round u stick, to illustrate it. 

Hedwig gave a very difllTent account of tliem. He of Hrtiwig j 
considered the spiral vessel to 1>e composed of two 
distinct parts ; one a raembranous canal conveying 
air, and the otlicr a spiral tube rolled round it, by 
which the fluids wx're conveyed. The spires of the 
tube, in some instances, are represented as close ; in 
others, they are separated, and the intervening por- 
tions of the membranous canal exhibit a dotted ap- 
pearance. He considered all the sap-ve$sels, Irom 
their first formation, to possess this compound struc- 
ture, and, by a series of changes, which he professes 
to describe, to be ultimately transformed into the so- 
lid fibre of the wood. (Ik Filn'^Vegetah, Ortu, p. S.5.) 

Others, also, have believed vessel to be 

formed of a membranous tube, but h«ltfcA»nind it * 
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Kt*mentaiY conveyed arr, and the spiral tube of Hedwig they 

, .have regarded as a solid plate or filament. From 

the didbrent appearances which they exhibit, M. 
Treviranus and Bemhardi distinguish several varie- 
ties of spiral vessels, as does also M. Kiescr, whose 
account of these vessels is not only the latest and 
most elaborate, but that probably which approaches 
nearest to trutli. We shall, therefore, subjoin a brief 
abstract of his observations on the situation and 
structure of these vessels, and more particularly on 
the series oi' ^^an^ormations which they seem to un- 
dergo. 

#f Kiescr, 5(>. According to M. Kicser (Mem. mr f Organisa- 

tion ties Plantes, p. 1 15, a Harlem, 1814), spiral ves- 
sels arc found in all the more perfect plants, from 
the earliest period of their existence, and in all parts 
of them except the bark and pith. In herbs, they 
fire collected into fasciculi of thirty or more vessels ; 
in trees they constitute the wood, and are annually 
augmented in number by a new layer. In difiprent 
plants, and even in difierent parts of the same plant, 
they vary much in size, being generally largest in 
Bucculeiit plants, especially those of rapid growth ; 
and in such plants, they continually augment in size. 
In some woods, they arc extremely small ; in others, 
much larger. Iii aged plants, both in the root and 
trunk, they arc at length more or less completely ob- 
fitructed by a species of membranous vesicles, pre- 
viously observed by Malpighi and Leuwenhoeck, 
which originate from the sides of the vessels. No- 
thing but air is commonly found in their cavity; but 
in the wood of (luiacuni, he has seen all the spiral 
vessels entirely filled with resinous matter, and 
tiie whole cellular tissue completely filled with the 
aame matter. He does not know what anatomical 
relation subsists between the spiral vessels and the 
otlier organs ; but thinks there is no direct commu- 
nication between them and the ceils. 

37. The construction of these vessels M. Kieser 
professes to have studied with the greatest Are, and 
to have established incontestably the following 
points. Sometimes, says he, only one fibre, some- 
times many, go to form the spire of a vessel. These 
fibres arc commonly round, sometimes a little flat- 
tened. and are twisted spirally about an empty space, 
^ as to form a tube. The spiral fibres in young 
plants, anil sometimes in mature ones, are in close 
contact ; in other instances they are separated, and 
the interstices are then occupied by a dotted or punc- 
tuated membrane, as is very frequent in trees ; or 
aometimes they are connected by ramifications which 
proceed from the spiral fibres themselves. From 
the minuteness of the spiral fibre, it is difficult to de- 
cide wMietlicr it is a solid or tubular body, and often, 
from the same cause, to pronounce Aether it is 
round or flattcnixl. It is transparent ; has consider- 
able consistence and tenacity ; and, in some plants, 
appears to possess elasticity. 

38. The number of fibres that form tlie spire of a 
vessel is very various ; sometimes, as before remark- 
ed, there is only one, but more often several, whidi 
arc twisted in the same plane, and the same direc- 
tion. He has seon^nine fibres thus united, and 
when unrolled, the spires of the vessd then seem to 
forw A kind Of riMiand. When many fibres are em- 
ployed to form a spire, they always run parallel, and 
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do not cross ; so that the side of tlio vessel has never Ebmentaiy 
more than the thickness of a single fibre. At their Oigan^ 
first formation, the fibres are not united ; it is only 
in more advanced age that they become united, 
either by ramifications from tlieir edges, or by a pe- 
culiar nvembrane. The direction of the fibre, in 
twisting, is sometimes from right to lull, and somc’ 
times the contrary. 1 he size also is very variou.s. 

In young plants it is very small, ho that a millimetre 
comprises the diameter of jjjfiOO oi‘ these fibres; 

.ind, in some instances, they have little more tlian 
half that size. In older vessels they have a larger 
size. Between the knots of the trunk, tiiey are 
simple, and do not ramify, but in the knots they un- 
dergo great changes of i'orni, and ai'e variously rami- 
fied and combined. 

Article V. 

Of the Tran^ormalions of the Spiral Vessels. 

39 . M. Kieser proceeds next to treat of the trans- Viuirtie* of 
formations or metamorphoses of the smple spiral ves- Ves- 
sel into several varieties; to wliich, from their pecu-**^***’ 
liurities of construction, he assigns the names of the 
annular^ ilm puticlttaledf the ramijicd and retkulated 

spiral vessels, and another variety he calls vessels en 
chapelct. In essential character and function, how- 
ever, all these varieties are said to agree ; the only 
difterence is, that of external form. Of each of 
these varieties, we shall subjoin a short description. 

40. The first variety, or rather species of vessel S'njple SpU 
out of which the otliers are produced, he calls the 

simple spiral. It is constructed of one or more 
fibres, twisted spirally, iind placed contiguous to 
enclt other, so as to form a round cavity within. In 
general, the spires of tlie fibre are in contact, but 
sometimes there is a space between them. 8oe a, 
fig. 51. Plate XV. In the latter case, the side of 
the vessel is closed by the wails of the adjacent cells, 
but never by any new production of membrane, 
either witliout or witliin tlic vessel itself. 7'hese 
simple spiral vessels are found in every young plant, / 
and in tlie newly formed parts of old ones, and give 
origin to the other varieties. Their size is smaller 
than that of others ; in some instances they have not 
more than one-eighth or one-tenth of the diameter of 
other varieties. They are the only variety Ibuiid 
in some of the inferior tribes of vegetables. I'lie 
number of fibres in eacli spire varies from one to 
nine. 

41. Another form of these vessels is that of the Annular 
annular spiral. In this variety, the component fibre Spi****!’ 
has the form of numerous rings, disposed in a per- 
pendicular line between the ranges of cells; fig. 51.5. 

These rings are vciy^ analogous to the spires of the 
preceding variety, are of the same size, and arc 
often combined witli them in tJic some vessel. They 
occur in a great many plants, and, in herbaccoos 
plants, occupy the same position as the simple spiral 
vessels, tliat is, next to tlie pitJi. 'f he rings of whidi 
they are constructed are sometimes separated from 
each other only by a space equal to tlicir own dia- 
meter ; but, in other instances, they are separated 

to eight or ten times that distance, forming then the 
substvalum of the third oriety, or punctuated spiral 
vessel. 

o 0 
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El'^mcntaiy 4.2. From tke two simple varieties of form just dc> 
Org H^. pcribed, other more complicated forms are produced 
as the plant advances in age. Thus, tlie third variety, 

Spiral!”^^' " called the punchinied spiral vessel^ is constructed by 
one or more round or flaltened spiral fibres; the 
spires or rings of which, not being connected, leave 
between them interstices more or 1<;S8 large ; wliich 
interstices are filled with u membrane more or less 
tliick and transparent, and variously dotted or punc- 
tuated, from whicli circumstance the name is deriv- 
ed. 

This fitructuro is imperfectly represented in fig. 51. 

Cf and much more clearly by the letter d of the same 
figure, in which the wliite lines indicate the spiral 
rings, and the intervc'iiing dotted substance represents 
the punctuated inernbrunc ; at the top, a |)ortion of 
the anterior side of the vessel has been removed, so 
as to display its inner and posterior surface. In this 
variety, the rings are never contiguous. Such ves- 
sels occur only in the more advanced age of lierha- 
ccous plants, but seem to be original formations in 
the alburnum of trees. 'I'heir si/e is frequently eight 
or ten times greater than that of the two former 
varieties, especially in the stem ; but they are much 
smaller in the root. They always occupy the most 
exterior part of the vascular fasciculus of herbs, 
while the two preceding varictii s are found next to 
the pitli. In trees, on the contrary, the largest ves- 
sels of the annual layers occupy the place nearest to 
the pith ; and all the spiral vessels in these layers 
belong to this jumetuated variety, except those im- 
mediately next to the pith. The spiral fibre of tliese 
vessels is of very various size. In the largest vessels 
of this doss, its size is greatest ; in other instances, 
it is so small as to be scarcely visible. It is oflen 
diiHcult to determine whether its form is spiral or 
annular ; in herbs, it appears to be spiral ; in trees, 
annular. 

43. The membrane whicli fills the interstices of 
the .spires and rings, and connects them together, is 
not visible in young vessels; but is produced in 
more mature ago, as is proved by tiie fact that this 
membrane is oilen common to two contiguous ves- 
sels, and connects ^especti^cly their rings together. 
Hence it is, that tlie membrane never surrounds the 
spires, nor is it surrounded by them, but only occu- 
pies the interstices between them ; and, from the 

. same cause, tlie spires themselves are alw'ays promi- 
nent on the surface of the membrane. In this variety 
of vessel, the spires cunu.)t be unrolled witliout tear- 
ing tiieir connecting mf.-mbraiie. This membrane, at 
an early period, is transparent, but becomes opaque 
from age. 

44. As to the points or dots on this membrane, 
they have by some been taken ibr pores on the sur- 
face ; by others for clefts produced by the jimction 
of the spires, M. Kieser confesses that he has not 
yet been able to satisfy himself on this subject. 
They are clearly not clefts, and it is against the sup- 
position of their being pores, that their position lias 
always a relation to the spires, and not to tlie a<lja- 
cent cells. In the wood of Sassafras, how'cver, these 
wints seemed pierced by a hole exceedingly small ; 
hut, in other instances, they appear quite dark, and 
similar to those which are found on the vesicles that 
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fill the cavity of aged ve^els, and where there is notElrme*iiu 
the smallest reason for considering them us pores. 

He thinks there is a great analogy between the for- 
mation of these vesicular membranes w'ithin the ves- 
sels, and that membrane by which the spires are 
connected in this variety of vessel. In some plants, 
the size of these dots is large, and they appear trans- 
parent at the centre; in other instances, they are 
extremely small. Their form is oblong or elliptical, 
and they are always ranged in a determined line, 
parallel, in general, to the direction of tht* spires. 

45. The fourth variety of spiral vessel is said T(.miirK>4 
to have the same origin as the lost, being formed in^pi‘ak ' 
part by the spires or rings of the two tiist varieties; 
but the interstices between tliese are filled, not by 
membrane, but by small ramifications, producc^d from 
tlie rings themselves; and these raniifiaitions are 
ofUai so implicated as to form a net-work ; whence 
the names of ramified and reticulated spiral i)esseh. 

Like the former variety, they do not exist in the 
young plant, but are the consequence of the gmtlual 
changes of advanced age, and produced by a sit;i.iar 
series of actions. They are formed of one (tr more 
spiral fibres, the spires of wh'eh arc eonliguous in 
the young plant, but separate at a iater peMod ; and 
the interstices are filled up by new ranuKeatious 
from the spiral fibre itself. In tlie first period of 
their formation, when there are liuL few ramifica- 
tions, he names them ramified spirals; and whoa 
these become more numeious and nnpiieated, rdicu- 
hied spirals, 'fhey are Ibund but in few plants, 
and those of the more succulent kind ; they do not 
attain tile size of the preceding variety ; are as- 
sociated in the sumo plant with the simple and an- 
nular spirals ; and in the fasciculi, occupy the same 
place as tiie punctuated spirals, that is, next to tlie 
bark. 'J’liey are more transparent than the punctu- 
ated spirals, and occur more frequently in the root 
than the stem. In the representations given of these 
vesseljfby M. Kieser, they appear to dilTer from the 
preceding variety, chiefiy in the position ol‘ the spi- 
ral rings, which are more or less oblii|ueiy situated, 
and sometimes send off a sort of branch, us is repre- 
sented near the bottom of tiie vessel d in fig. 51. 

40. The last variety, or vessels en chapelety disco- Vcssrls an 
vered and named by M. Mirbcl, are found only in Oiuptlct, 
Uiose parts where the perpendicular growth is ob- 
structed, and the vessels, taking a horizontal direc- 
tion, suffer a complete change of character. It is 
therefore in the knots of the trunk, in the tubercles 
of roots, and in similar parts, that such vessels occur. 

They take their origin occusioiialiy Irom all the 
other varieties, and are, in truth, nolhing but these 
varieties clianged by the qualities of the knot. 'I'hey 
are formed by contractions occurring at short dis- 
tances, which diminish the diameter of the vessel, 
and dispose it into the form of irregular oblong cells 
or utricles threaded on one another, as in fig. 51. e; 
or as in fig. II. copied from Mirbcl, witli which the 
representations of Kieser nearly coincide; but he 
makes the figure of tlie utricles much less regular. 

The vessel itself also has a tortuous course in the 
knot, and sometimes many are ramified and com- 
bined, so as to form a kind of retic^ited appearance. 

ThiS) however, is effected by veMelsltaving one 
le 



ANATOMY, VEGETABLE. 291 


El^mmlary cuius and passing to another, and does not seem to 
Org ms. be a true ramification of one vessel out of another. 
The construction of the sides of this variety of ves- 
sels is the same as that from which they take their 
origin. Thus, if they arc formed from simple spiral 
vessels, their sides have the simile spiral form ; if 
from punctuated spirals, then the vessels cn chwpcUi 
possess the punctuated membrane, and so with re- 
spect to tlie ramified variety of vessels. The con- 
tractions in these vessels are not produced by any 
displacement of the spiral fibres of the other varie- 
ties ; but their true cause is to be sought in the 
function of the part, and the action of the knot itself. 
Every spiral vessel, whether simple, punctuated, or 
reticulated, may thus be metamorphosed in the knots, 
into a vessel rn chnpeleif and again lose this character, 
and resume its original form in the internodial spaces. 

47 . Such is the account given of the construction 
and metamorphoses of the spiral vessels by M. Kieser. 
It is, in every part, amply illustrated by figures, 
made from dissections of various plants. I'hese draw- 
ings everywhere support the descrijitive detail ; and 
if the microscopical observations from which they 
are made be correct, no doubt can exist of the truth 
of the doctrine. That considerable ebanges do oc- 
cur ill the vessels of plants, after their formation, 
Seems most certain ; and the series of appearances 
exhibited by M. Kieser, presents, as wt think, no- 
thing inconsistent with probability, nor beyond the 
powers of vegetable organization. Mcither do they 
militate against the previou.s descriptions of Mal- 
pighi, Grew, and Hedwig; but, on the contrary, re- 
ceive, generally, conlinnation from them. M, Kieser, 
howevt'r, has pushed his inquiries much further, and 
given to the doctrine of transformation a more pre- 
cise and systematic form. He has not ventured to 
speculate on the probable causes of tlicse curious 
changes ; but were this tlie proper place for such 
discussiini, and were tlie facts, connected with the 
functions of tliese vessels, fairly before uSiUn addi- 
tion to those which regard their structure, we think 
that an explanation, tolerably sativsfactory, might be 
obtained. But the prosecution of this subject we 
must differ to a future occasion, 

TTsos of thf 48. We collect, then, from the whole of the foregoing 
Spiiai \Vs statements, that all that part of plants, which is com- 
monly stiled the ligneous porlioiiy is composed chiefly 
of vc.s.sels, which, however different in size and external 
figure, are destined to one and the same office, that 
of conveying nap ; and that these sap-vessels extend 
from the extremities of the roots to the points of the 
leaves, and exist in all the organized productions of 
plants. 

This, however, is not the conclusion at which M. 
Kieser arrived. Though he has demonstrated that 
the great mass of the ligneous part of plants consists 
of spiral vessels, and admits tnat tliey receive and 
convey coloured fluids, yet, from the circumstance of 
their appearing sometimes empty, he regards them, 
with Malpighi, as tubes destined to convey only air; 
ajiid supposes the sap of plants to be carried, not by 
what are called the vessels, but by certain little canals, 
of doubtful existence, hereafter to be described, and 
which have been named mtercelluhr canais. ( Mhn* 
£Uf WrganmU dcs PlankSt p. 87> 1990 That, 


however, he should, at the some time, admit the ca- Elemontary 
pacity ol the spiral vessels to receive coloured fluids, ^ 

and reject the belief that fluids, destitute of colour, 
are received by them, is not a little singular; for 
tlie colouring particles in the liquor must, and do op- 
pose obstacles to its reception, w iiich fluids of a more 
8im]>ie nature do not experience ; and when once 
such liquor.s gain admission, they leave behind them 
traces of their course, which a colourless fluid does 
not. M. Kiexer has altogether overlooked the fact^ 
observed by Grew and Du Hamel, of tlie actual ex- 
istence of sap in these vessels, both in spring and in 
autumn ; and he .seems to be entirely unacquainted 
with the influence wdiicli the dovelopi'uu'iit of the 
leaves, as we shall presently show, exerts on the 
movements of the vegetable fluids. 

49 . But it has been the fate of these vessels to ex- 
perience the utmost licence of opinion in regard 
both to their sfruetnre and i'unctions ; nor does it 
seem probable, that these ojilnions will .soon settle into 
anything like unitbrmil y. Wiiile some have supposed 
the vegetable to be composed almost entiri ly of spiral 
vessels, others limit their presence to a few part.s only ; 
and Olliers again altogether tleny their existence. 

Some will have them to he solid fibres ; others make 
them sap-vess(*l«, or nutrient vessels ; and others 
again siippo.se them to convey only air. lied wig be- 
lieved them to ctmvcyut the same time both nutrient 
matter and air ; and Bonnet was of opinion that they 
were entitled to be considered not only as the lungs 
of the plant, but a sort of muscles also, by which 
many of its parts executed different movementj^* 
(Hccherches snr les I'miHleis, p. J88.) A late writer, 
however, and a Professor, it secnis, of medicine in the 
university of Jena, M. Oken, is of opinion, that they 
ought not to be deemed either simple fibres, or ves- 
sels, or lungs, or muscles ; but that (hey execute a 
function for the plant analogous to tliat of the 
of animals ; and ought therefore to be named the ve- 
getable nerves, f A'imrs Mrm, aur fOrganisoL des 
Plantes, p. 174.) The bare eniiucintiun of such opi- 
nions must, we think, be suflieient to ensure their 
rejection. 

50. Rejecting these fanciful and extravagant no- I’ermina- 
tions, and adhering to the ojiinion that the spiral tion of the 
vessels are a variety only of the common sap-v(‘ssels Vessils. 
of the plant, we shall conclude this braneh of tlie 
subject with a brief notice of their common modes 
of tenni nation. If we begin at the root, we may 
consider tlii'se vessels as terminating at that part, 
by continuation of cfinal, in the capillary absorb- 
ents of the rootlet. As, farther, the vessels of 
plants, like those of animals, are the only organs 
which convey the materials out of which, not only 
the fluid, but the solid parts of the plant are formed ; 
it may, in a general sense, be said, that their modes 
of termination are as numerous us the kind.s of dis- 
tinct parts 01 * organs which the vegetable sysfem con- 
tains. Hence, therefore, ns the cellular tissue of 
plants contains various matters often precisely simi- 
lar to those which exist in the vessels, it may be in- 
ferred, that the vessels have a termination in tliose 
organs ; and this inferencie may perhaps carry more 
weight with many than the attempts before related, 
of Malpighi and Leuwenhoeck, to demonstrate it 
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Stfmeiitaiy anatomically. Anotlier termination of these vessels 
C)r|i,ms. he in certain minute niul ill-detined organs 

called yjandst which separate from the mass of fluids 
peculiar secrotions j and a Iburth mode may, in tlie 
leaves, be in other vessels, which carry back the juices 
from those organs. The last and fifth mode of ter- 
mination is into transpiring or exhulent organs, by 
which a certain portion of the contents of the vessels 
is discharged : So that in plants, the sap-ve-ssels ter- 
minate externally at one extremity in absorbents, by 
which fluids are received ; and at the other in exha- 
lents, by which these fluids are discharged. 

Article VI. 

Of the Proper Vessels* 

51. By observation of the natural flow of tlie sap^ 
combined with the results of experiments made with 
coloured liquors, we have endeavoured to deftTiuine 
the situation and kinds of vessels by which it is con- 
veyed. The same method will best assist us in ascer- 
taining the nature and place of tho'f* which have been 
called Proper Vest^cls, Of these also, many species 
have been described by authors, the existence and 
characters of which wc shall afterwards attempt 
to ascertain. 

ITourse of 52* It was before stated, that, early in spring, the 
Sap, gap of plants rises through the wood alone, and that 
no fluid whatever is then to be found in the bark. 
At a later jioriod, however, the case is completely 
reversed ; for the vessels of the wood no longer ap- 
pear to cany sap, and those of the bark then be- 
come abundantly supplied Avith it. This difference 
is very clearly and coimisely stated l)y tirew. “ 'I'he 
$ap,” isay§ he, *‘in many plants, as the Vine, ascends 
visibly wbugh the wood for a month, in March and 
April, md rises through (tvery ring of wood to the 
very centre. ytT, at the same there ariseth no 
sap at all out of tlie bark, nor between it and the 
^ivood.” “ But late in spring,” he continues, “ and 
in summer, the sap is no longer visible in the wood, 
but is abundant in the bark, in the inner margin ad- 
jacent to tlie wood.” Du Hamel too remarks, that 
when the lymph rises abundantly through the wood 
in spring, the bark is dry, and adiieres to the wood, 
and no «ap then issue.s from it, nor from between it 
:tnd the wood ; but, Inter in the season, he adds, the 
uark yi(;ld.s abundance of sap. These statements 
Jiave been verified by the multiplied observations of 
various subsequent authors. 

ftodifieiihy But wliy i.s the sap I f us present only in the 

Ik* ’ wood at ita first rising in ^ pl■ing ? Why at a later 
opt mi lit of pt^riod does it cease to he visible in that part ? And 
Ue l4;avt;,^ , j afterwards find a passage into 

the bark ? Some tihservations of Du Hamel, Hales, 
and Walker, point, we think, to the true cause, in 
spring, says Du Hamel, when the sap rises vigorous- 
ly, the buds have not apficared ; when they begin to 
opun, the sap tlum flows less freely ; and when the 
leuvcK are fully develtiped, then the flow of sap en- 
tirt ly eeases. Dr Hales also remarks, that, tow'ards 
till! end of April, n lieu the young shoots come forth, 
and ilu' suillice of the Vine is greatly increased by 
tlie expansion of the leaves, the sap then ceases to 
flow in a visible nuumer till the return of tlie next 


spring. All bleeding trees, he adds, cease to bleed, Slementii^ 
as soon as the young leaves begin to expand enough . 
to perspire plentifully, and draw off the redundant 
sap. The bark of Oak, too, separates easily when 
lubricated witli sap ; but before the leaves appear and 
perspire, the bark will no longer run (os they term 
it), but adheres most firmly to the wood. ( Vegetable 
StaticSi 3d edit. p. 126*} In like manner, in an ex- 
periment of Dr W'olker, a Birch-tree bled from every 
perforation in its trunk, and from every cut extremi- 
ty of its branches, until vernation or budding began ; 
tlien the bleeding wus almost immediuti'ly checked, 

Olid when the young leaves liad pushed be} ond tins 
fipbemaculunty the bleeding entirely ceased. (Edhi, 

Phil* Trans* Vol. 1. p. 31.) 

It is how'ever certain, that though the sap was no 
longer visible in the n ood after the leaves were de- 
veloped, it continued nevertheless to rise through it ; 
for in no other way could the leaves obtain the large 
portion of fluid wdiich it is known that they constant- 
ly discharge by transpiration ; and coloured fluids 
manifest their presence in the vessels of the wood, ns 
w'ell after as before the developemcnt of those organs. 

The leaves, theielore, must be regarded as tJic or- 
gans which, by their perspiration, draw ofl', us Dr 
Hales observes, Uie redundant sap ; and hence in an 
experiment, where a notch was cut two or tlircc feet 
above the lower end of‘ a stem, though a great quanti- 
ty of sap passed by the notch, yet was it jierfectly dry; 
because, says he, the attraction of the perspiring 
leaves was greater than the force of trusion from the 
column of water.” (Veg\ Statics, p. 111.) 

,54. Not only, however, does the developement of the [!**^*®, 
leaves render the sup no longer visible in tlie wt>od,LravTs*fo'^ 
l)ut they also appear to be the organs by or through the Baik. 
which it finds its way to the bark. In all Uic experi- 
ments just recited, the bark continued dry until the 
sap disappeared from tlie wood ; in other words, until 
it wus drawn off by the leaves ; and then, and not till 
then, the bark bt;cume moist, and continued laden 
with sap through the rest of tin* summer. Now, as 
it has been before shewn that no sup enters the bark 
by the roots, nor gets into it directly from the wood, 
there is no other known channel by which it can be 
conveyed, except through the leaves; and these, 
therefore, necessarily appear to be the organs by 
wliich it i« apparently curriid off from the wood, and 
by or thrtnigli whicli ii, m the siune time, fini its 
way to the bark. 

This inference appears to follow, not only from 
the fact of the bark continuing dry until the 
leaves are developed, but from the circumstance 
tJiat it is again rendered dry, at’ter having hi^come 
moist, if these same leaves be removed. If, says 
Du Hamel, we remove the leaves of a young tree, 
when in full sap, and whose bark is easily de- 
tached, in a few days after the same bark will adhere 
as closely to the wood as it commonly does during 
winter. This direct connection between the leavea 
and bark, is also well illustrated in an experiment of 
Hales, employ txi by him for a very different purpose. 

Trom two thriving shoots of a Pear-tree, he cut, in 
several places, half' an indi of the bark oft' all round. 

All the ringlets of bark between these incisions had 
a leaf'bud upon them except one, and all but thla 
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Elementary one ringlet grew end swelled at their bottoms till the difference of quality in the sap of the bark andElemcnta 

August t and the larger and more tliriving the leal- wood. In tJie bark of some plants it is white; 

^^^^bud was, so muclt the more lUd the adjoining bark others red; and in others yellow : It is in some in-^^^ 
swell. ^ Feg, Statics I Mr Knight also found stances milky; in others resinous ; and in otliers 

the bark ol the Vine to become shrivelled and dry gummy. In many plants it has a sweet taste ; in 
when the leaves wore stripped ^ ; but in those parts some it is caustic; and in others insipid. It has 
in which it communicated directly with the leaves, it sometimes much odour as well as flavour, and fre- 
contiimed moist and nourishing. (PhiL 'Prans, quently it is destitute of both. (7V/y.s’. dca Arbres^ 

1801, p. 335.) ^ Tom. I. p. 68.) 

55. By connecting, therefore, the circumstances 57. But, if the qualities of the sap in the bark bcarqnirrd i 
attending tlie flow of sap with the developement of tims different from those of the sap in the wood ; if 
the leaves, we gain satislactory reasons for all the ap- these peculiar qualities are detected in it, only after 
parent anomalies observed to attend its course. In the developeincnt- of the leaves, and the leaves be the 
spring, before the appearance of the leaves, no natu- organs by which alone the sap can be conveyed from 
ral outlet for the escape of the rising sap exists, and the one part to the other — then it seems to follow, 
therefore, when the vessels ore cut or perforated, they that the sap must acquire these new' properties in 
readily pour out tluiir sap, or bleed ; but late ill the leaves, during its transmission through them, 
spring, and in summer, when the leaves are deve- Malpighi remarked the exisU'iice of this altered sap 
loped, the more watery parts of the sap are thrown in the leaves, and held them to be the organs which 
off by transpiration; and, while this process proceeds, prepared nutrient matter for the plant; and Dr 
the Huids do not then accumulate in such quantity in Darwin, by immersing plants of Spurge in coloured 
the minute vessels of the trunk, as to be effused, or liquors, not only saw, as others had previously done, 
bleed through their cut or perforated sides. A cold the red fluid ascend through the leaf; but another 
day, how'cver, or a moist and still atmospliere, by fluid, of a white colour, returning, at tlie same time, 
checking transpiration from the leaves, restores more from the extremities ot‘ the leaf, unci descending into 
or less the propensity to bleeding from the trunk ; the petiole. [Botanic Gartkn, Vol. 1. Notes, p. 450 — 
and in autumn, when fructification begins, and vege- 453.) This same returning fluid, Mr Knight oh- 
tation makes a pause, tlie same disposition to bleed- served, in similar experiments, on brandies of the 
ing recurs in the trunk, from the check imposed on Apple and Ilorse-Chesnut trees, and even traced it 

the more active powers of growth. through the petiole into the inner hark, by tlic ves- 

Qu;»liti« « of 56. It is farther evident, that, when tlie vessels of sels of which, it seemed to be conveyed to the 
the bark become supplied with fluid, they could not c^xtremities of the roots. [PhiL Trans. 1801.) 

* have derived it immediately from those of the wood, The motion, therefore, of the sap in the bark, is not 
since, in these different parts, the fluids have fre- that of ascent, as Grew and Malpiglii and many others 
quently no sort of agreement in properties. Thus, have believed ; but of the ohservalumsand 

Grew remarks, that almost all plants, late in spring experiments of De la Buisse, Du Ilamd, Knight,^ and 
and in summer, bleed from their bark ; and the sap others, abundantly prove. 7’o these vessels of the 
has either a sour, sweet, hot, bitter, or other taste, bark, Grew’ {issigncil particular names, according to 
At this period, the bark of the Vine yields a sour tlie apparent quality of the fluid they conveyed, 
sap ; but, “ what is vulgarly culled bleeding in the Malpighi gave tliem the general appellation of vasa 
Vino, is,” he adds, “ quite another thing, both os to peculiaria^ from their containing a fluid diftiTcnt from 
the liquor w hich i5sueth,and the place wJience it issues the common sap. By others they have been called 
— that is — itis neillier asweetiior a sour, but ataste- cortical vessels, a term, however, not applicable to 

less sap, issuing, not from any vessels in the bark, many tribes of vegetables which are entirely desti* 

but from the air- ve&sels of the wood.” {AnaUmnj 0/ tule of bark. Lastly, Du I Jumel and others deiio- 

Planls, p. ]i*5.) Malpighi also was well aware of minated them proper vessels, which tt rin dillcrs 

die (hflereiice in the qualities of the sap, and thought but slightly from the appellation of Miilpighi, and, 
every plant possessed its peculiar sap ; but he has not tliough not very precise, is tliat we shall continue to 
so accurately deflned the situation of the vessels that employ. * 

contain it. Du Ilauiel, how'ever, points out distinctly 58. From regarding the newly formed vessels of 


♦ The view thus presented of the course of the sap, and tlie modifications which its movements and quali- 
ties experience from the developement of the lcav(‘a, may assist in the determination of the* important and 
long*agitat€Ml question regarding the proper period felling timber, as it relates botli to the bark and 
wood. The most jiroper ptu'iud for the timber, is doubtless that in which it is most dry or destitute of sap ; 
and the properest period for the bark, both as regards its chemical condition, and the facility of stripping it, 
is, when it is most succulent, and filled with its “ proper juices.'* But these respective periods and condi- 
tions do not happen to coincide, and therefore, the time at which the wood is in best condition, is that in 
which the bark is in its woret ; and vice versa. If, therefore, the qualities of the bark dictate the period of 
felling. It will be late in spring or in autumn, when it is most abundantly filled with its proper juices, and of 
course, when the wood also is necessarily filled w’ith fluid, and in an active slate of vegetation ; if, on tlie 
other hand, the condition of the wood regulate tlie period, then it will be late in winter, or before the sap 
rises in spring, when tlie wood is destitute iff sap, and the bark, of course, is necessarily dry and adher- 
ent. To reconcile tliese opposing conditions, it seeius desirablei as for ^ it may be practicable, to strip the 
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Klcroentary tlie wood as part of the bark, Grew uniformly repre- “ united to each other, but are connected with the El<^nicntaiy 
Rents the bark as possessing two distinct species of cellular tissue at numerous places, and, when eeparat* Gr^fans, 
vessels, in which he lias been since followed by ae- ed from it, there appear on the sides of the vessels 
ofitinHio. other writers; but the vessels which he calk small oval depressions, dotted as it were with pin* 
pcrVewcls;(yny>//tf’dnc/^, belong rather to the wood, so that we holes.*' {On the Construction of Timber^ p. 28.) These 
may regard him as describing only one species of appearances he regards as of a glandular nature, but 
proper vessels. In herbs, tliese vessels stund some- their description corresponds better with that of 
times in distinct parcels or columns ; soiiietinicK they Leuwonhoeck respecting the lateral ramifications from 
are distmsed in a ring ; son»etitnes they have a radi- the vessels of the wood; and they may probably be 
ated pohition ; and sometimes tliey are more inter- the points at which communication is eflected be- 
mixed with the sap-vessels, and seem to alternate twixt the vessels and eelJs. 

with thcMU. In tree’s, the vessels of the bark are 60. The cause of the reticulated appearance whichAheir Reti. 
more distinct, and have a much more regular appear- the vessels of the hark exhibit in trees, is doubtless > 
ance. 'i'hey arc commonly postured near the inner to be attributed, as we think Du Hamol somewhere 
maj gin ol’ I he bark, and, when viewed in a longitudi- remarks, to their peculiar inode of growth. A new 
nal dirertiou, seem collected into fasciculi which are layer of cortical vessels is every year added to the 
more or less numerous, and tlie component vessels of inner surface of the bark, os well un a new layer of 
which cofitimmliy diverge and join with others, so as ligneous vessels to the outer surface of the wood ; 
to form a reticulated appearance; as in fig. 18. Plate so that, as Grew observes, the new matter of the 
Xy. Ol’ these relieulaled fasciculi, many layers tree is every year distributed two contrary ways ; 
exist in an old tree ; and to these layers the thick- one part falling outward towards the bark, and the 
ness of the bark is chieily owing. As they proceed other part retaining its situation inward to constitute 
inward, the direction of the fasciculi is less oblique, the wood. At firfi, the newly fbmied cortical ves- 
so that near to the wood they are almost straights sels are straight, and stand pnrallL-1, like those of the 
Hence, the spaces formed by tlie reticulations are wood; but, by the continual growth of the new 
very unequal, often large in the exterior part of the parts, formed between the bark and the wootl, the 
bark, ami diminishing in size towards the wood ; tliey older vessels of the bark are gradually forced out- 
are everywhere filled with celluUw* tissue. Such is a ward, and being thus every year dispOhed aiound a 
general descrijition of the proper vessels of the bark larger cylinder, are necessarily more ami more se- 
as given by Grew, Malpighi, and Du Hamel, The parated from each other, and jiVoduce at length that 
organs here described, we regard as truly vessels ; net-like form which wx* observe them to possess, 
but some writi'i-s have also described, as vessels, va- The newdy formed vessels ol’ the wood, on the other 
rious collections of the proper juices which occur in hand, retain their original position, and, therefore, 
difterent parts of the cellular tissue of the bark, and ))rescrvc their paralleli urn, seldom or never exhibiting 
hav(j thus lost sight altogether of the anatomical those flexures and reticulations so common to the ves- 
clmracters which distinguish vessels from cells. sols of the bark. 

heirStrue- 5(). The vessels which thus form the vasciflar por- (il. In the bark, as w^ell as in the wood, the ves- (heir Size - 
tion of the bark appear to differ but little in struc- sels are found to possess different sizes. In the Pine, ‘ 

tiirc from the more simple vessels of the w'Ood. vessels containing turpentine are represented by 

Grew considered them to possess a similar structure, Grew, which are very much larger than the common 

from belicvin;^; them to be formed by the inner bark, sap-vessels, and are surrounded by smaller ones, 

at the same tune with the vessels oi’ the wood ; and, exactly as the large spiral tubes of the wood are 
tliercforc, he adds, “ they may be reasonably said to be ensheatlicd by the common sap- vessels, 
thought similar in the bark and wood.’’ (AnaL of The milky juice of a species of Sumach is contiuned 
Plunis, p. 1 12.) Malpighi regarded them as simple in very large vessels, disposed so as to form a ring, 

tubes, containing sometimes peculiar juices, but ad- and each large vessel is surrounded by many smaller 

' "inces nothing particular rospectiug their structure, ones. [AnaU of Plants, 'l ah. go.) The ajipearance of 

{AnaU Plantar, p. 3.) M. Mirbel s opinion dfeaerves these large vessels in om species of Pine, is well re- 

some notice, inasmuch as he declares the structure presented by Hill, and the account he gives of their 
of these vessels to differ entirely from all thosfe of formation is probably correct. In this tree { Pinus 
the wood. Their sides, say s iic, are perfectly entire ; orientalisj, some of these vessels form oval openings, 
they have neither pores nni clefts, and may there- large enough to admit a straw ; tliese openings oc- 
fore be deemed simple tubes. ( ExposiU de la Theorie cupy the centre of the bark, and arc surrounded by 
de rOrganisat. Veget. p. 109). A single vessel of a ring of smaller vessels; as their contents are solu- 
this kind is repr^mented in Piute XV. fig. 16.; and in ble in alcohol, it is easy to obtain them empty. In 
fig. 17. a fasciculus of the same vessels magnified, is fig. jp. Plate XV. tlie vessels of this tree, as they 
given, as delineated by M. Mirbel. A remark al- appear in the bark, are displayed; the woody por- 
so of Hill, if it be deemed to rest on correct obscr- tion of the tree has been scooped aw’ay, so tliat the 
vation, is entitled to great attention. “ The vessels longitudinal aspect, as well as the transverse sections 
or the bark that lorm the fasciculi are not, * says he, of them, is exhibited. From a strict inquiry into 


»ee of,tsbark while standing, m autumn, at w a little before the period of fructificaUon, when the bark 
■ ‘ts.ncliest quahUes, and be in the best condition to separate ; and to fell the tree late in winter, 

wnen the wood is destitute of sap, and iM vegetative powers are most completely suspended. 
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^mtntary their nature, Dr Hill concluded that these larger 
vessels were originally the same as tliose of ihc 
smaller fasciculi in the bark of tlie same tree; “ so 
that, if we conceive one of these smaller fasciculi 
opened in its centre, and the vessels driven every 
way outward, till thev are stopped by the substance 
of the bark, we shall ‘have an idea of tlie structure 
of this large vessel, which is nothing more than a 
great cylindrical hollow formed in the centre of such 
a f'lsciculusi” (Hill on the Comtruction of Timber ^ 
p. 29.) It is in trees that have copious and viscid 
juices, that these enlarged vessels are formed ; and 
where the juices do not concrete, it is probable, that, 
as the vessels annually recede from the centre, they 
suffer a reduction in size, from the continued effects 
of desiccation and compression to which they arc 
exposed. 

iheir Pow- fjsj. The foregoing varieties appear alone entitled 
to the appellation of the proper vesneU of the bark. 
In many tribes of vegetables, however, as will aller- 
wards be shown, no distinction of bark and Wood ex- 
ists; but one uinform distribution of vessels extends 
from the centre to the circumference of the plant. 
Such plants have also their proper vessels^ but the 
place and disposition of tliese vessels are not so pre* 
cisely ascertained. From the inode iu which their 
growth is accomplished, as well as from observation 
of their structure, it may be inferred, that their pro- 
per ven’ieU are distribut(‘d through the whole sub- 
stance of the plant, accompanying, in every part, the 
sap-vessels. In some plants, possessing this arrange* 
ment of parts, such as different species of wheat, 
Malpighi describes and delineates a xm proprium as 
forming a part of each fasciculus of vessels ; and a 
similar intermixture of the two kinds must, con- 
ceive, exist in all similar structures. 

6.3. Fven in many plants, possessing a distinct 
bark, vessels containing proper juices are found in 
the wood. In every circle of wood, from the inmost 
that surrounds the pith, to the outmost in contact 
with the bark, vessels cpntaining a gum, turpentine, 
or some other concrete or coloured juice, may fre- 
(iuci\t]y be found. Malpighi conceived them to exist 
in all plants, though, from the nature of their fluids, 
they could not always be distinguished ; and he be- 
lieveil them to afford a highly perfect juice for the 
nutrition of Uie plant. According to Grew, “ the 
turpentine vessels that are scattered up and down 
the w(»od of the Pine and Fir are the self same which 
did unce appertain to the bark ; but being pinched 
up by the wood, they are become much smaller 
pipes.” ( Anat* of Plants^ p. 1 1 5.) Du Hamel also 
regarded them as similar to those of the bark, but 
rendered much smaller by compression. In the Pine 
and Fir, they are disposed circularly around the axis, 
much like the sap-vessels, and alternate with them. 
(Phys. des ArhreSi Tom. I. p. 41.) 

In Pisadia erj/thrina^ the proper juices are of a 
scarlet colour, and the vessels that contain them are 
therefore readily discerned wherever they exist. 
This plant has been selected by Hill to demonstrate 
the position of these vessels. In the bark, they are 
collected into fasciculi, all the vessels of which con- 
tain coloured juices, and are disposed in a ring on 
the inner margin of the bark. Within this ring 


stands the alburnum, through the substance of which Elcmeuia 
many smaller red vessels are distributed, and similar . 
red vessels are more sparingly seen in every layer 
wood, particularly in that which envelopes tlie pith. 

(Comlr. of Timber.) 

64. Now', the red vessels thus observed in the 

wood of the above mentioned plant, must either have 
been formed in the situations they occupy, or trans- 
ported from some other place. The latter supposi- 
tion is inadmissible, iuasiiiuch as the wood of trees is 
formed by layers of new vessels superimposed on one 
another ; and no removal of the old vessels, nor re- 
production of new vessels within the old layers, ever 
takes place; consequently, no actual transposition of 
V4issels could occur ; nor could new vt'ssels be deve- 
loped ill the wood aider it had been eompietely form- 
ed. If, however, an alternate dqiosition ami absorp- 
tion of matter go on into, and from the cells, it i.«s 
possible tliat the vessels miglit, in this w-ay, become 
filled with a mutter difiercut from tlmt which they 
originally possessed ; but in the case before us, a 
readier explanation presents itbelf. The new matter 
of the wood is formed at the same time, and in the 
same place, as that of the bark ; and through this 
new woody matter the red vessels w'erc dispersed as 
well as in the hark. Consequently, every addition 
made to the ligneous layers would furnish some ves- 
sels that contained these proper juices ; and this be- 
ing annually repeated, would exhibit tliat intermix- 
ture of proper vessels with sap-vessels, which is ob- 
served in idl the ligneous layers of this and niiiny 
other trees. Hence these proper of the 

wood must be held to retain the position in which 
they were originally produced ; and cannot be said 
to have apjprouched nearer to the centre, but only, 
by the addition of new layers exterior to tJicm, to be 
placed further from the circumference of the tree. 

As Grew, therefore, held the alburnum to be a part 
of the bark, he might correctly say that these vessels 
“ did once appertain to it.’' 

Article VII, 

Of Collections of the Proper Jukes in the Cellular 
Tissue, 

65. Beside this accumidation of the proper juices 
in certain vessels of tlie wood, it frequently happens 
that depositions of similar matter occur in all parts 

of the cellular tissue of plants. In the bark of the fn single 
Oak and Poplar, and of otlier trees, resinous concre- Cells, 
tions are often found in the cells ; they are situated 
irregularly, and, according to Malpighi, are observ- 
ed even in very young bark. iSonietinies the cells 
containing milky and resinous juices are so postured 
in tlie bark, says Grew, us to form cylindrical chan- 
nels, which are neitlier parallel nor anywhere inos- 
culated, but run, wdth some little obliquities, distinct * 
from one another. I'hey a[)[)eur to be formed out 
of the cells, and arc not bounded by any walls or 
sides proper to theraselves, but only by those of the 
cells. (Anat. of Plants j p, 112.) They are often short 
and tortuous, always isolated, and are sometimes 
placed irregularly ; at others, disposed in a circular 
form. They occur sometimes in the pith, and possess 
very different sizes and figures. They have fre- 
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Elf mcniaryg lien tly been deemed a species prop&r 

from tlics mere circumstance of their containinj? si- 
ujilji,. juices, and from possessinp: sometimes an elon- 
gated form ; but tliey are organs which, neither in 
ibnn nor in function, bear any rirsemblance to ves- 
sels. Mirbcl proposes to name them sacrvforij «/- 
7/«/.v, and M. Link ccittdar reservuirx ; the term cer- 
tainly moat generally applicable, and involving no hy- 
pothesis respecting cither tlieir forniaiion or functions. 

Ill Ti lliilar hi). The manner in which these cellular reservoirs 

Ivistivoiis. may l)e produced iii the hark or pith, is readily ex- 
plained, on theKupposition that a comniiinicat ion eve- 
rywhere Kul)sists between vessels and the cells. One 
set of vessels has been shown to receive and carry 
out sap to the leaves, and another to bring it Ijadk 
from them to the bark ; and these latter vessels are 
every where, in their cour-st*, snrrounded by cellular 
tissue. Hence the cells, in every part, may receive 
a portion of the (liiid which the vessels arc t‘mployed 
to convey. Thus in herbs, the cells both of the 
bark and pith arc filled with fluid, which led drew to 
believe that the sap w'as actually transmitted tlirough 
those organs; but at the same time he delivers facts 
which, even in his own opinion, prove that it is de- 
rived directly from the vessels. Not only in herbs, 
but “ in every amiiial growth, w'hether of ii sprout 
from a seed, of a sucker from a root, or of a scyon 
from a branch, the pith is always found the first year 
full of sap ; but in the .second year, the same individual 
pith always becomes dry, and so it continues ever 
after. One cause whereof is, that the lymphajducts 
of the bark being, the first year, adjacent to the pith, 
they do all that time transfuse part of their sap into 
it, and so keep it always succulent. Hut the same 
lyrnphseducts, the following year, arc turned into 
wood, and the vessels which arc then generated and 
tarry the sap, stand beyond them in the bark ; so 
that till) sap, being now more remote from the pith, 
and intercepted by the new wood, cannot be trans- 
fused with that suflicient force and plenty as before, 
into the pith ; which, therefore, from the first year, 
always continues dry.” [/tnat. of PlantSf p, 124.) 

All that is here said respecting the transfusion of the 
common sap from the vessels to the cells, us it ascends 
through the wood, is eijualiy applicable lo the proper 
juira as they <]csceiul tin ough the bark. During the 
*irst year of growth, both the sap and proper vessels 
are adjacent to the ]Hth, as well us to the hark, and 
each order may therefore transfuse its fluids into 
the cells of either. The tommon sap, from re- 
taining its fluidity, is frei[i;cht!y removed by absorp- 
tion, and the cells that c ontained it appear cnipty^ 
and dry ; hut where the projK'r juices arc transfused, 
and become viscid or concrete, they arc retained, and 
appear in dilfi^nml quantities and forms botli in the 
hiirk and pith, according to the nature and proper- 
ties of the juices from wliich they are derived, and 
the texture and situation of the tissue into which 
tiny .ire poured. 

Ill Tiitcvrol- h7. To these collections of the proper jnkex in 

BilarCjnai^ tlie t ells of the cellular tissue may be referred the 
Opinions of those who describe them as existing some- 
times in^ acuities betwixt the cells M. Trir^ iranus pro- 
fesses to have discovered certain Intel oticcs between 
the celN, hnined in a mode hereaftsji lo he explained. 


to wliich he has given the name of intereettuhr Elemnrtaiy 

According to him, these canals contain the proper , . 

juices, and convey them to all the cellular parts of 
plants ; and are the true proper vemk of the bark. 

We before saw' that M. Kieser, after making the wood 
to consist almost entirely of spiral ves.stls, and then 
converting these ve.sscls into tubes destined only to 
convey air, supposed the sap to be carried by these 
siunc intercellular canals. [Kieser s Mlm* mr l'Or~ 
gauisfU. dcs PlanteSf p. VS.) With M. Treviranus he 
also considers them as the real proper mic/v of the 
bark, by w'hicfi alone the juices are conveyed to all 
parts of the cellular tissue. [Ibid, p. 21 fl.) H such 
canals really exist betw'ixt the cells, it is probable, that, 
like the cells themselves, they may sometitmih become 
reservoirs oi‘ the proper jukes ; but simply on that 
account, to pronounce them vessels, is, in an anato- 
mical sense, exceedingly incorrect; anil to make 
them afterwards supersede the existence of the real 
ve.ssels themselves, seems nothing less than dowm- 
riglit extravagance and absurdity. \\\tc there any 
truth in such stateniLMits, we might at once banish 
from the organi/ntion of plants all the varieties of 
vessels, whose situation, structure, and characters w c 
have been labouring to describe and define. Hut 
the opinions of these waiters have not at all shaken 
our faith in the I'acts observed by their predecessors ; 
and as long as the vegetable functions shall continue 
to be exercised as they have hithero been, so long, 
wc believe, will a vascular system, such nearly as 
we have attempted to demonstrate, be employed us 
the chief instrument in their execution. 

Section 11 . 

the Absorfjent and Exhalent Systems, 

Article L 
the Absorbent System, 

Connected with the vessels that distribute the 
fluids through organised bodies, is another system of 
vessels by which extraneous matter is taken up to 
support the growth of parts, ai^d supply the waste 
occasioned by the oxerttise of the various functions. 

To these vessels Anatomists have given the name of 
Absorbents, The function which they peiform is car- 
ried on either from the cxU rnal surface, or from some 
internal part of the l)ody : and its exercise, in animal 
bodies, may he distinguished into three kinds or 
stages. The first is that in which new or extranetius 
matter is taken up and added to the system, as in the 
absorption of .substances from the skin, or of chyle 
from the intestines ; the second is that in which sub- 
stances previously separated frotn tlie fluids by se- 
cretion, but without becoming organized, are again 
taken up by the ub.sorbents, and reconveyed into the 
blood-vessels, us in ihe absoqition of milk, bile, and 
fat : the third kind is that in which the secreting or- 
gans themselves, and successively all the solid parts 
of the body, arc remo\*ed by the action of the absorb- 
ent vessels. By plants, this function is exercised to " 
less {‘xtent, and seems to corr^rise only the two first 
kinds or degrees of it, viz. the primary fihsorption of 
extraneous matter, and the reabsorption of certain 
u 
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Ej^entary secreted matters; but in them there does not appear 
power of reabsorbing what haa once formed an 
organized part of the system. Hence the formation 
Furirhon in organized parts in plants is not accompanied, as in 
IMaufs, animals, by the unceasing removal of old particles : 

but the particles, which have once become organized, 
continue pennOlient, until removed by some cause or 
process foreign to the living powers of the plant. 
When once, therefore, the organs of plants have be- 
come mature, they are exposed to decay only from 
the operation of foreign causes, and cannot be mined 
from within by that gradual loss of balance between 
the secreting and absorbing functions, which tlie ad- 
vances of age bring on the animal system. Neither 
in the vegetable system can the removal of organized 
parts under disease, any more than in health, have 
place ; and consequently, the several mode.s or stages 
of ulcerative absorption, so finely illustrated by the 
researches of Mr Hunter, belong not to the economy 
of plants. 

is very fig. As the function of absorption is thus of more 
siaiplc. limited extent in plants than in animals, so may we 
exp(‘ct to tind the arrangement of organs destined to 
its exercise. In animals, the absorbent vessels are 
quite distinct from those which carry blood, are pro- 
vided everywhere with glands, and, like the veins, 
are furnished with valves. From their beginnings, 
in all parts of the body, to their termination, they 
continually unite with one another into vessels suc- 
cessively increasing in size, until, after a long course, 
they form at lengili two trunks, which deliver their 
contents into the large veins near the heart. As no 
common restnwoir exists in plants, there is no such 
.single point to wliich their absorbed Hiiids require to 
be carried. Hence tlieir absorbents seem everywhere 
tt) have a very short course, to form no union with 
one another, but to deliver their contents at once 
into the siip-vessols adjacent to tliein. They appear 
to be destitute alike of glands and valves, and indued, 
in an anatomical view, they can scarcely be con- 
sidered distinct from the sap^vessels, but may rather 
be deemed ramifications from them ; so that altliough 
wo grant, with (irew, that the ordinary sap-vessels do 
not ramify one out of another, yet they certainly 
send olf those fine ramifications whicii, from their 
office, we denominate the absorbents of plants. 
\i>>‘orhcnis 70. In the root, the absorbents are capable of be- 
tuiiK demonstrated: when a pU\nt is immersed in 

coloured Huids, many of its capillary absorbents be- 
come tinged through their whole course to their ter- 
mination in the sap-vessels, proving tJieni to be sim- 
ple ramifications from these vessels tliemselves. A 
tiu'tlier proof of the identity of these two systems is 
derived from the fact, that any part of a sup-vessel 
is not only capable of emitting capillary absorbents 
from its sides, but of exercising itself au absorbent 
function, whenever its cut extremity is brought into 
contact with a fluid. These absorbents are formed 
very speedily, and in great multitudes on the roots 
of annual plants; and even in perennial plants, they 
appear, like the leaves, to sufler an annual decay, and 
be reproduced with the return of vegetation. 

>n Lfsves. 71. But plante absorb fluids ^ other parts of their 
surface as well os by the roots. This absorbing power 
extends, in some of the lower tribes, over the entire 
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surface of the vegetable, whicli is destitute of any Elementary 
organ analogous to a root; in other instances, where 
the roots are small and the soil arid, the plant dc- 
rives almost all its moisture by the ahsorjttion of 
dews through the leaves. The experiments of lion- 
net show that all leaves, both those of herbs and of 
trees, when brought into contact with water, arc ca- 
pable of absorbing it, and that the moisture thus ab- 
sorbed is communicated through the vascular system 
of the leaf. TJie leaves of herbs he found to absorb 
nearly alike from either surface; but those of trees 
absorbed best by the lower surface. I'lie petiole 
and larger riblets aj^peared to absorb much less than 
the other parts of the leaf. So great and general is 
this absorbing power, that vegetables, says he, may 
be said to be planted in tlm air, nearly as they are 
in the i^arth, the leaves being to the branches w hat 
the capillary rootlets are to the roots. (Recherches 
sur VVsa^e ties FeuillcSf p. 22, 47-) 

7‘2. Wliat then are the organs by which this func-Eximial 
lion is carried on in the leaf? M. Bonnet imagined 
the vessels of the leaves to receive their fluids'*^ Poies, 
through the pores adjacent to them ; and that the 
leaves, which had only few pores, possessed but little 
absorbent power. (Ibid. p. 20, 22.) He thought, 
also, that the hairs frequently distributed over the 
leaf, attracted moisture, and might even act as ab- 
sorbents ; though he admits that many leaves which 
have only slight inequalities on their surface, without 
hairs, exercise an absorbent function. {Ibid. p. 47.) 

This subject has btxrn since investigated by M. 
Decandolle, w'hose researches appear to confinn the 
account of Bonnet, as to the absorbing puv\ er of the 
pores. According to liim, these pores are found on 
all parts of the leaf except the riblets, which have 
none, hut arc covered with hairs. At the mouth of 
the pore, a vasctilnr mt-woric is always to be found, 
wdiich he regards as a production IVom the larger 
vessels of tin; leaf. He asserts that pores are found 
only in those parts wlicre vessels go to terminate, 
anti not in otliers ; and that in trees, this structure 
occurs chiefly on the lower surface of .the leaf, while 
in herbs it is equally seen on both surfaces. The 
stem, in general, has few’ or no pore.s, except where 
it is soft and herbaceous ; and even Uicn, the pores 
occur mdy in the deeper green furrows, not on 
the prominent lines which bound them, and arc 
usually covered with hairs. No pores are to be 
found on roots or bulbs or fleshy fruits, but most of 
the organs above ground are more or less furnished 
with them. Exposure to the air seems necessary to 
their formation ; for plants, or parts of plants, that 
live beneath water or earth, are destitute of pores, 
but acquire them if brought into the free air. Ex- 
clusion of light prevents idso the formation of pores ; 
and hence etiolated plants are not furnished with 
them. de VlnstU. Nat. lorn, 1. p. 3/)l.) In 

general, his anatomical researclies, respecting the 
existence of pores in leaves, agreed with the results 
of Bonnet's experiments on the absorbing power of 
their surfaces ; and when w'e consider that all plants, ^ 
and parts of plants, secluded from the air, arc at the 
same time destitute of pores, and of the power of 
absorbing by their surfaces, it may be inferred that 
the organs of absorption, on the external surflices of 

pp 
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£leuieotaryplants> are the minute vascular productions, which 
' tender and succulent parts exposed to the air and 

liglit, everywhere perforate the cuticle, and form in 
it those innumerable orifices which we denominate 
pores. 

Jntrmal 73. But the iunction of absorption in plants, is 
Ab.'iiorption,tiot confined to tlie taking up of extraneous matters. 

Many facts prove tliat, in every part where active 
vegetation exists, internal absorption is continually 
going on. The organs by which it is immediately 
performed canimt, perhaps, from tlicir extreme deli- 
cacy and minutenuHs, be rendc'red capable oi‘ anato- 
mical demonstration ; l)ut certain facts which occur 
in plants, coupled with cc?rtain analogies derived 
from other organized ti'xtures, must, we think, carry 
complete conviction of their existence. In almost 
every part, and on every surface of animal bodies, tlic 
vessels which exercise absorption may be traced; 
but the mouths or orifices by which they actually 
af>sorb, arc scarcely ever to be seen. In one in- 
stance only, viz. in the intestines, Imve they been 
followed to their beginnings, and discovered in Uie 
act of exorcising their approprhite function. (Gor- 
don*s System of Human Anat, Vol. I. p. 70.) But 
though tlieir orifices remain, in other parts, undis- 
covered, no anatomist, hesitates to admit their exist* 
cnee when he sees the canals of the vessels them- 
selves laden with blood, or milk, or bile ; and seeing 
tliem thus to convey fluids, wlmse colour manifests 
their presence, he equally believes them capable of 
absorbing and conveying other substances, though 
they may not ho visible to the eye. Believing fur- 
ther, that no solid part of tlie body, nor even fluid 
part that has been deposited in closed cavities, can 
be removed in a natural manner from its place, but 
by the agency of these vessels, he comes to regard 
the simple fact of the disappearance of such part, as 
sufticient evidence of its absorption. 

74. Now the facts and analogies on which inter- 
nal absorption rests in the vegetable system, arc pre- 
cisely of tlie same nature, and tlie evidence of its 
existence is scarcely less complete. In evorv part 
of the cellular tissue of jdants, various substances 
liave been found, which must have been primarily 
derived from the vessels, the only organs which fur- 
nisli new materials to the plant. These substances, 
however, often disappear from the cells, and are 
again to be detected in the vascular system. Thus, 
in the seed, as will aflerwards be sliown, the cells of 
the cotyleilon contain a solid unorganized ii^atter, 
whicii could have been originally deposited in them 
only by means of the xcs.'.elB. During germination, 
this solid matter is rendered fluid, disappears from 
the celKs, and is again to be traced in the vesticls 
on its way to aflbrd nutriment to the radicle and 
plume. Wo Siiy tlum that this unorganized matter 
imist have been taken up from the cells of the co- 
tyledon, and conveyed into the vascular symtem, by 
the agency of ubaorbeiit vessels, which, it in proba- 
ble, are distributed everywhere on the inner surface 
of rhese cells; just as, in the animal system, absorl)- 
eni vessels are considered to take up the fat from the 
Mirfuce of tile cells in w hlch it is deposited, and con- 
vey it into the vessels of the animal. 

75. This alternate absorption a id dqiosition of 


in Seeds i 


in Bulb* ; 


the nutrient matter of seeds, is voinctiines strikingly Blementsty 
di^layed in the growth of potatoes. It frequently ^ 

happens that potatoes, lying in a damp cellar, put 
fortii shoots whicli grow to a considerable size with- 
out the access of any foreign agents, except heat, 
water, and air. On these shoots, young potatoes, 
as large as the eggs of pigeons, are sometimes to be 
found, and the substance of tlie old potatoc has in 
great part disappeared. In such cases, the matter 
from the a^Us of the old potatoe, must be considered 
as removed by absorption, and conveyed into tlie 
vessels of the shoot, where it was in part employed 
in forming the new organs of the young potatoe, and 
in part deposited, to experience, perhaps, in some 
future growth, similar successions of removal and de- 
position. In tlie living parts of perennial plants also, 
nutrient matter appears to be alternately deposited 
and absorbed from the cells during the active pe- 
riods of vegetation ; and in the cellular tissue of lier- 
baceous plants, a similar deposition and absorption 
ot‘ fluids seenas to be frequently taking place ; so 
that in all the vegetating parts of plants, these alter- 
nate functions of secretion and absorption are more 
or less constantly exercised. 

76 . A good illustration of the maimer in w hich in Tnuik.?. 
these functions are alternately exercised, is oflbrded 
by an experiment of M. Decandolle. The parasi- 
tic plant called Misletoe draws its nourishment, as is 
well known, from the tree on which it grows. M. 
Dccondolle placed a branch of an Apple-tree, bearing 
a stalk of misletoe, in an infusion of cochineal for fi\ e 
days. He then dissected it, and observed the colour- 
ed* liquor to have risen through the wood and albur- 
num of the apple-branch, and reached the place uf 
junction between it and the misletoe, w hich it strong- 
ly reddened ; and from thence it penetrated into the 
woody part of the misletoe. There did not, how- 
ever, appear to be a true anastomosis between tlic 
vessels of these dilfcrcnt plants ; but, at the base of 
the misletoe, where the parts were so deeply redden- 
ed, B minute cellular structure was observed. Into 
these cells the vascular system of the apple appear- 
ed to deposit its sap, and from them the capillary 
absorbents of the misletoe, difetributed upon the 
cells, seemed, like the ordinary absorbents of roots, 
to take It up. {M^ ile l*Instit, Nat, Tom. I. 
p. SIO.) From these and many similar facts it may 
be inferred, that absorbents, communicating with 
the vessels of the plant, exist in every part, and 
that the removal of all secreted matters from the 
cells and other closed cavities uf the vegetable, when 
e^'Ctcd by tlie living powers of the plant, is accom- 
plished, as ill aninuil bodies, by the exercise of an 
absorbent function. 


Abticle II. 

Of the EaJtalent System* 

77. But from their external surface, and from the Orj^ns of 
same parts us wc liave seen to exercise an absorbent Exlialatiun, 
function, plants, in certain circumstances, givc ofl' a 
large (juautity of fluid transpimtion ; and the or- 
gans by which this function is perfomied, seem, from 
inanyconsiderationB, to be the same as those by which, 
under other drcuniitauces, absorption is accomplilh- 
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E^mentaty ed. This function of transpiration is common to all 
terrestrial plants, and all arc more or less furnished 
with pores ; but it does not occur in aquatic plants, 
according to Dccandollc, which are destitute of 
pores. 1‘leshy plants and the petals of flowers, 
which have but few pores, transpire little, and etio- 
lated plants, wliich are destitute of pores, do not 
transpire at all. On the contrary, herbaceous stems 
and plants, which have numerous pores, throw off 
most fluid by transpiration. 7'hiB general agreement 
between the existence of pores, and tlie exercise of 
tlio transpiratory function, leads to the presumption 
that they are the orifices through which the flukis 
are discharged; and if it be admitted that tliese 
pores are situated at the extremity of the fine rami- 
fications tliat come off from the vessels, their fitness 
for such an office cannot be denied. Comparing 
these facts, regarding transpiration, with those pre- 
viously stated concerning absorption, M. DecandoJle 
is led to coudude that tlie pores on the surfaces of 
plants are tlie organs by which these functions are 

the same as alternately carried on, according to the existing con- 

AbMimiaii ^ dryness or humidity in the sunounding at- 
‘ * mosphere. 

78. Roimlsive as tliis conclusion may at first seem 
to our ordinary conceptions of organized bodies, yet 
tliorc arc many circumstances in the structure and 
habits of plants that give to it great probability ; so 
much so, that we ourselves had long since reached 
the same point by a route different from that pur- 
sued by M. Dccandollc. It is highly probable, that 
the exhalents of the leaves are simple ramifications 
from the larger vessels, like the capillary rootlets ; 
and as they have no valves in their canal, there is 
no mechanical impediment to their exercising an in- 
verted action. The sap^vessels themselves readily 
absorb, even coloured flukls, when in\ertcd; and 
though their exhalent terminations are too fine to 
receive Such fluids, yet why may they not, like the 
trunks from which they spring, be capable of taking 
up ordinary fluids in that manner ? The fluids ab- 
sorbed through the leaves must at once enter the 
sap-vessels, tor there is no common reservoir to 
which tliey can first be carried ; and it is extremely 
improbable, that, from the same parts of the same 
vessels, cxiialoiits and absorbents, capable of exer- 
cising only opjiositc functions, should at the same 
time arise. In the animal system, tlie exhalents spring 
from arteries, and the absorbents terminate in veins ; 
but in tlie less complex structure of plants, it seems 
demonstrable, that both orders of vessels must at 
once communicate witli the same sap-vessels. It is, 
tlierolore, more probable to suppose, that, instead of 
two distinct orders of vessels, as in animals, one 
only should be provided, capable, under difterent cir- 
cumstances, of cxereising different functions. This 
vicarious office of the organs, under consideration, 
loads to no confusion in its exercise ; for the condi- 
tion of the atmosphere, which favours transpiration, 
is that wfiioh removes from the leaves the power of 
absorption ; an:t, on the contrary, absorption occurs 
only in a liumid atmospliere, when, as Hales has 
shown, little or no transpiration takes place. 

Inicrnal 79» ’I'he view thus presented of the tx^md ab- 

Sicictiiig sorbent and exhalent vessels, may probably be ex- 
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tended to the minute vascular productions which Klcmeutari 
seem everywhere to spring from the vessels inier~ 

^ If secreting and absorbing vessels be held to 
exist in every part of the plant, they must every- 
where commumcate with the vascular system; forOrgtuu. 
it is from the vessels of this system that the matter ' 
of their secretions is primarily derived, and it is into 
tlm same vessels, that, in nuuiy cases, those secre- 
tions are subsequently returned. Nor does the ex- 
ercise of the two functions of secretion and absorp- 
tion in plants present any apparent obstacle to tlie 
supposition of their being performed, at difH;reiit 
times, by the same organs. Thus, wlicu nutrieni 
matter is deposited in the cellular tissue of the seed, 
it is destined only for a future use, and the purpose 
of nature would be defeated, were an absorbent 
function to be, at the same time, employed for its 
removal. On the other hand, when this matter is 
again taken up, during tlic germination of the seed, 
no secreting function seems then to be exercised in 
that part ; for the organ itself, in many seeds, gra- 
dually wastes, and no fresli matter is deposited in it. 

Even when the cotyledon, to a certain extent, aug- 
ments in size, its nutrient matter is continually 
drawn off for the support of the radicle and plume, 
and no fresh matter of the same kind seems to be 
then deposited ; so that the same vessels, which for- 
merly exercised the function of secretion, may, witli- 
out disturbing the economy of the plant, be now 
employed in the exercise of absorption. As thus 
the two functions do not require to be performed, 
in the same part, at the same time, they may, if no- 
thing else forbid, be exercised at different times by 
the same organs. In the animal system, wIktc tlic 
organs tliomselves are removed, secreting and ab- 
sorbing vessels must necessarily co-exist; and to 
maintain the integrity of parts, tlieir functious must 
proceed at the same time, and, to a certain extent, 
balance each otlicr ; but, as no similar operations 
appear to be carried on in the vegetable system, 
no such complex organization is required to sustain 
them. 

Section III. 

Of Ihc Cellular Tissue. 

Article I. 

General Description and Character of the Cells. 

80. The elementary organ, denominated cellular Definitiou; 
tissue^ may be said to consist of a membranous 
substance, disposed into a great number of small cir- 
cumscribed cavities, connected with each other, and 
arranged in rows or suites, generally in a direction 

that cuts at right angles, Uic i>erpeiidicular tubes 
wliidi represent the vascular system, IVom Grew, 
it received the appellation of parenchymct R terra 
still often used in describing different parts of this 
tissue ; by Malpighi, it was called the utrkidar sub- 
stance s And it owes, we believe, its present name to 
M. Du Hamel. 

81. The cavities which distinguish its construe- Descrip. 
tkm were called indifferently ba^ or bladders, pores tioiu 
and cells, by Grew; by Malpighi, utricles ; by oUiers, 



300 


ANATOMY, VEGETABLE. 


El«*ineninry vesiclci* ; and more commonly cells. 'Hie Ibrni of 
Organs, these cells varies so much, not only in different 
plants, but in different parts of the same plant, as to 
have authorized, in some degree, these different ap- 
pellations. The tissue which they coogitute, enters 
into the composition of every organ in wie more per- 
fect plants. Of many herbaceous plants it forms 
the chief portion, and some of the lower tribes of ve- 
getables are said to be wholly composed of it; in 
other words, no vessels can be actually demonstrat- 
ed in them. In most cases, it contributes greatly 
to modify the form of organs, and adds always 
to their bulk and strength. Nothing can exceed 
tlie diversity of U]jpearance in figure, bulk, and 
texture, which it exhibits in the several parts, cir- 
cumstances, and conditions in which it is placed. It 
represents sometimes a lax cellular substance, all 
the parts of which arc succulent and transparent ; in 
other instances, it is compressed into a solid opaque 
body, retaining but faint traces of its former cellula- 
rity ; and in others again it is spread out into a most 
thin and delicate membrane, in which the cellular 
character is wholly lo'st. It everywhere envelopes 
and holds togc-tlicr the vascular system, and seems 
to be the general receptacle of almost all the vege- 
table secretions. 

riRurc. <»f go. 'Fhc figure of the component cells of this tis- 

thc Cells ; exceedingly various. Sometimes they have near- 

ly a globular or spheroidal shape ; in otlier instances, 
they are angular, and exhibit, in their section, a 
l^reater or lesser number of sides and angles, being 
ui a few examples triangular ; in others, square, but 
more commonly hexagonal ; the figure which collec- 
tions of soil cells, mutually impressing each other, 
seem naturally disposed to assume. This form is re- 
presented in the transverse section of cells, fig. i20. 
A. Plate X^^; they seem, in this figure, and in 
most ol’ those given in different works, to possess 
double sides; but as M. Kieser has remarked (A/rw. 
sur I'Organisal, des Plant rs, j>. 91*)? ibis ap[)earance 
is produced by the borders of the subjacent cells 
being seen through the transparent sides of the su- 
perior layer. In Plate XVI. fig. 22. is a represen- 
tation of a transverse slice of the cellular part of 
Sugar-cane, drawn from nature, and so thin as to ex- 
hibit only one layer of cells, in which the sides ap- 
pear distinctly single ; but, in a tljicker slice of the 
same jilant, fig. 2.‘L coniprelu nding more than one 
layer, the double appearance becomes very evident. 

iht'ii 8.'i. The size of the cells varies not less than their 

figure in different jdanls. fu d in ditterenl parts of the 
same plant. In one oi' 'he plates of Grew, they are 
represented as posstjssing tw'cnty different sizes, from 
that of a minute pore, to the size of a common pea. 
Hooke examined them in Cork, and in the pith of 
many jilants. In Cork, he reckoned several lines of 
these cells, or pores, as he calls them, and found 
there were about sixty placed endwise in one-eight- 
eenth jiart of an inch, or somew'hut more than a 
thousand in the length of an inch ; and, therefore, 
in a square inch above a niillioD, and in a cubic inch 
above 1200 millions. {Micrograp/na, p. 114.) In 
this substance, the cells are not visible by the naked 
eye, but become very distinct when highly magni- 
fied. lu most plants, however, tliey are readily 


vi.sible, and their appearance is familiar to every Eknnutaiy 
one. 

84. When viewed in a longitudinal section, their 
hexagonal form is much less distinct, and is some- 
times wholly lost. In lig. 24. Plate XVI. is a scries 
of single columns of Ute cells of sugar-cane, in 
which each cell is, to appearance, bounded only by 
four sides. Sinnlar representations arc given by 
Hooke of the cells in Cork, and by Kieser, in most 
of the figures which exhibit longitudinal sections of 
the cellular tissue ; but, in some instances, the hexa- 
gonal form is visible even in these sections. In fig. 

2.5. oi^ the same plate, we have given, in outline, the 
appearance of two series of columns of these trans- 
parent cells, in which one series is seen behind the 
other, and gives somewhat of the confused double 
appearance exhibited in the transverse section, fig.2.‘L 

85. The nature of the matter contained in the Coiiiinls ; 
cells of this tissue, varies according to the part in 

which it exists, and the peculiar powers of the plant. 

Both Hooke and Grew' remarked, that, in the pith 
and bark of succulent plants, the cells were often 
filled with aqueous juices, and in tlie same plants, 
at other periiids, they appeared empty, or filled only 
with air. In the seed, the cells of the cotyledon.s 
contain minute unorganized particles which, at a 
future period, serve as nutriment for the young plan- 
tide. Other particles of still smaller size, of a resin- 
ous nature, and a green colour, exist in other parts 
of this tissue, and bestow' on the plant its verdure. In 
every part of the plant, these cells are also the occa- 
sional receptacles of the peculiar fluids which both 


the sap-vessels and the 
hence various gummy an< 


proper ve 
id resinous 


vessels convey ; and 
substances, corre- 


sponding in quality to the fluids previously existing 
in the vascular system, are frequently detected in 
them. In the pulp of fruits, the various acid, sac- 
cliarinc, and austere juices that we meet with, are 
contained in different modifications of this tissue ; 
and it is into its cells that the osseous secretions, 
wliieh constitute their shells and stones, are made. 
These facts prove not only tlie great importance of 
this tissue in the construction of the vegetabU^ or- 
gans, hut the active sliare it bears in the economy 
of their funciioiis, and demonstrate likewise an uni- 
versal coniuiunicatioii betwixt tlie vessels and the 
cells. 


8fi. The sides of thesi cells, when emptied of their Simctuie, 
contents, and viewed through the microscope, ai>peur 
to be formed by a very fine transparent membrane, 
which some maintain to be everywhere entire, and 
others to l>c peiforated with pores. The i-anie bourccs 
of error exist here as before noticed in similar mi- 
croscopical observations on the vascular system ; and, 
accordingly, tlie respective disputants maintain, with 
equal confidence, the some opinions with regard to 
the porosity or noii-porosity of the cells, as tlicy bad 
previously held concerning the vessels. We must 
therefore call in the aid of other means besides those 
of the microscope, for determining the important 
fact, whether the cells have or have not any direct 
communication with each other. 

87. Ur Hooke t;xamined the films or sides of the‘^y*^ 
cells of Cork, of tlie pith of Elder, and of many ^®'*‘**^* 
other plants^ witlt tlie very purpose of discovering 
6 
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Elementiiry whether any direct communication existed between 
them ; but “ each cavern or cell*" says he, “ is dis- 
tinctly separate from tlie rest, without any kind of 
hole in the encompassing tilins nor could he, with 
his microscope, nor by his breath, nor by any other 
way that he tried, “ discover a passage out of one of 
those cavities into anotlier." (Micr agraphia t p. lU).) 
Dr Grew describes the little cells or bladders that 
compose the bark of roots, as possessing a spheroi- 
dal shape in most plants. When viewed with the 
microscope, their sides are os transparent as water ; 
and “ none of them," he adds, are visibly pervious 
from one into another, but each is bounded within 
itself.” (Ami. of J*lantsy p. 6'4.) . Both Hooke and 
Grew, however, believed a communication to exist 
between the eells, from the fact of their containing 
liquor ; and Malpighi held the same opinion from si- 
milar considerations ; but they nowhere describe the 
mode or structure by which they conceived it to be 
accomplished* 

88. Later writers have not only adopted jtliis opi- 
nion, but professed to demonstrate the structure by 
which tile communication is maintained. M. Mir- 
bel describes the sides of the cells as composed of an 
extremely thin, colourless, and transparent mem- 
brane, which is commonly perforated with pores, the 
diameter of whoso aperture is not, perhaps, the 
300th part of a millimetre. These pores are ranged ge- 
nerally in transverse series, and through them, it is said, 
the cellular tissue both receives Huids from the vessels, 
and transmits them very slowly through its cells. 
(Expasit, (Ic la Th'vnCy &c. p. 105.) M, Sprengel, 

Have no some others, adopt tliis view of the porosity oi‘ 

I’ures. the cells ; but it is denied by Link, Treviraiius, and 
Kiescr. The latter author declares, that, ** notwith- 
standing all tiiat has been said concerning the pores 
m the sides of the cells, his observations, made with 
the greatest care and exactness, have not enabled 
him to discover the slightest trace of them.” The 
sides of the cells, he adds, are always formed by a 
membrane extremely thin, but altogether smooth and 
uniform ; and “ the cells themselves have never an 
open communication with each other.” (A'itwr mr 
f Organisat* des Plant cSf p. 94.) In a critique on 
M. Mirbefs doctrine, he farther observes, that, 
altimugli jiossessing eyes extremely piercing for mi- 
croscopical objects, and employing the highest mag- 
nifying powers, he has never been able to discern, in 
tile membrane ol’ the cells, the existence of pores, 
ihougli he sought for them with the greatest care and 
precaution.” (Ibid. p. 29.) 

89. From the results, therefore, of direct experi- 
ments employed to discrover the porosity of the cells, 
as well as from the combined reports of the most ac- 
curate microscopical observers, wo must pronounce 
against the opinions of M, Mirbel ; and olUiough he 
has delineated the form and position of the pores, 
computed their number, and even measured their 
apertures, it may, we think, be asserted, that he has 
either been deceived himself, or has exhibited, as real 
copies of nature, forms and structures wliidi never had 
existence but in his own imagination. This charge 
seems accordingly to have been preferred by some of 
his opponents ; and, in the preliminary observation 
to tile explication of the hgures in his last work, he 


ISO 

conies forward with tliis reply to it ; Pour 6vittT FJ^mentar 
desorniais toute espece d'cquivcxjuc, jo dois prCwenir , 
que les parties que je nomme or^attn lU'mcniaires^ 
ne se presentent jamais isolenientdans la Nature. Je 
fuis done ici cc que j’lii fait dans nios descriptioils : 
je divise par one operation do la ponsoc, co que la 
Nature ivoffre que reuiii ; ot jo montro, non pas ri- 
goureusemont ye qu’on pout voir, niais co (juo la ro- 
dexion, guidee par Tobservation ct rexpcriencc, 
presente a fesprit. N’est-ce pus la le losullat do 
fanalyse philosophique (Exposition., p. 114.) he 
exclaims 1 We answer, that, in cases of this sort, 
we want the fair^ transcript of the object itself, 
and not the analytical result of the author’s spe- 
culations about it; and we hold it not only unphilo- 
sophieal, but something worse, knowingly to have 
given, as faithful copies of Nature, representations of 
file elementary organs, which, as M. Kiescr remarks, 
are designed not from Nature, but from imaginatiou. 

(Mhn. mr f Organkat, des PUtnleSy p. 77*) 

90. If, then, no pores exist in the sides of the cells Mode of 
for the reception and transmission of the Huids thej' Commitui- 
contain, some other means must be provided for the 
accomplishment of these objects. M. Link, accord- 
ingly, supposes the juices to pass from one cell to 
another by transudation through invisible pores in 
their sides, — a supposition which will scarcely be ad- 
mitted by physiologists ns applicable to living or- 
ganized textures. And M. lludolphi suggests the 
still more extravagant opinion, that a decomposition 
of the finid is etfected by the cells themselves, during 
which it is transmitted tlirough their sides. (Mirbel' s 
Exposition^ &c. p. 183.) To us there occur nouther 
means of uccomplishijig these operations, consistent- 
ly with the integrity of the cellular structure, than the 
exercise of those alternate functions of secretion 
and uhsorjition, which, from so many other considera- 
tions, wc have supposed to be carried on in every 
living part of the vegetable system. 

9J . Another question of loss improtance in rela- Siik's of tli- 
tiou to the sides of the eells is, whether tlicy are 
single or double ; tliat is, whether each cell has a 
side of its own, or whether one side is in every po- 
sition common to two cells. Mirbel asserts the for- 
mer, and Kieser maintains the latter opinion. In 
fig. 20. B. Plate XV. is an outline representation of 
these double sides as given by Kieser. prom the ex- 
treme thinness of the membrane, it is very difficult, 
he says, to distinguish this double structure ; but 
where the cells iu*e large, and a glass that mugnifies 
highly is employed, each partition that separates two 
cells is distinctly seen to be composed of two mem- 
branes, which are sometimes separated about the 
middle of the partition, and united towards the an- 
gular points. {Mem. sur COrganisat, des Plantes, p. 

91.) The existence of this double structure receives 
some countenance from the fact lately observed in 
the construction of the honeycomb by Ur Barclay, 
who says that each side of every cell in the comb is 
composed of two plates, or is double. ( lEernerian 
Transactions, Vul. 11.) It may still, however, be more 
properly said, that eacli side of every cell is truly 
single, and is rendered double only by comii)g into 
contact with the corresponding side of an adjacent 
cell. 
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Klrniciitary f| >. Wlicn tlie cclla have tt regular hexagonal fi- 
^ , gnre, and are equally dij*tonded with tlieir appro- 

jiriate juices, there is no reason to suppose that any 
ir/'uiuill vacuities are left between their sides or angles. Ma- 
thematicians have long since demonstrated a regular 
hexagon to be one of those hgurcs that completely 
fills up a given space ; and that no vacuities can exist 
either about its sides or its angles. Where, however, 
the cells deviate from this regular figure, and more 
or less approach to a spherical Ibrm, vacuities or in- 
terstices may readily he conceived to occur. These 
vacuities are said to have been first noticixl by Leu- 
W’onhocck, and afterwards by M. TrevirafUvs,who de- 
stTibes them as interstices left between the cells in 
their mutual approximations towards each other: 
He gave them the name of intercellular canals, and 
considers them as the only passages by which the 
fluids can be conveyed throtigh the cellular tissue. 
(Kicsers snr iOrganisnU des Pinnies, p. 20.) 

y.'i. On the other band, MM. Mirbel and lludol- 
phi, altogether deny their existence ; but M. Kieser 
contends strenuously for it. He describes tlieni os 
small interstices situated at the angles of the hexa- 
gonal ceils, and formed not by any sides of’ their 
own, but by the mutual approach of three contigu- 
ous cells, and possessing, therefore, a prismatic fonn. 
These interstices, he conceives to exist at every 
angle, and thus every cell to be surrounded by them. 
In fig. 20. B. Plate XV. the black angular points de- 
note their place. By their conjunctioft with each 
othbr, they form a canal, which, when the hexagonal 
figure is perfect, and the cells are ranged horizontal- 
ly, extends both in a longitudinal and transverse di- 
rection; and when the cells are placed obliquely, 
then the canals have a similar direction. Their size 
varies according to that of the cells, by the sides qf 
which they are constructed ; they contain and con- 
vey the proper juices in the bark, but in the pith are 
often dry ; and their course is said to terminate only 
with that of the cells themselves, at the surface of 
the plant. (Mem. sur VOrganisnl. des Plantes, p. 
104.) Such are the organs which, as wc have seen, 
M. Kieser considers to convey both the sap and the 
proper juices in plants ; and wliicli he describes as 
produced universally by that form of cell, which, of 
ail others, is most calculated to exclude their exist- 
ence. Tliat, in some circumstances they may exist, 
and become reservoirs of the sap, or other juices, 
seems highly probable ; but of the absurdity of as- 
cribing to such casual productions, the performance of 
the primary functions of the vegetable system, w^e 
have already spoken. 

Ctiaimes of q4. The cellular ti.<sue, as described abot'c, is that 

Torm ill Uu- of it wt^ich must be regarded as the most per- 
feet. From various cause's, how'cver, it is subject to 
great alterations. In herbs, and in the pith mul suc- 
culent parts of trees, the cells preserve their original 
form and appearance fbr a considerable time ; but, 
by the growtfi of the other parts, and consequent ex- 
tension and compression they exi»eriencc!, they ac- 
quivi' in the bark and O'ood an elongated figure, and 
this in a transverse and longitudinal direction. 
In the latter case, they suiTOund Imd connect the 
layers of \esselfi witli efijh other, constituting what 
has been lauued ilie iiarenchjjme of tlie bark and 


w'ood. In this form, their size is often greatly re- Elvnwniafy 
duced, their cavities soaietimcs obliterated, and their . , 

cellular character altogether effaced. In other in- 
stances, traces of a cellular structure are occmional- 
ly visible, appearing in detached portions among the 
perpendicular vessels. In plants of via’y rapid 
grow th, the cells are said by Kieser to become elon- 
gated in a loTigitudinal direction, and yet preserve 
their capacity nearly unchanged ; so that the tissue 
whicli they form appears as if composed of a number 
of small cylinders. It was probably this construc- 
tion that led Malpighi to regard some limes as ves- 
sels, what, in reality, appear to be only a collec- 
tkm of these elongated cells. His error appears, 
however, but slight, compared with that of M. 

Kieser, wdio considers the bark as altogether con- 
structed of there chmgated cells, somehow inclamor- 
phosed into cortical fibres, and interlaced by other 
similar cells extending in a transverse direction. Ihe 
wood, too, he supposes to ditfer in construction from 
the bark only in possessing spiral vessels ; its ligneous 
fibres he fartl>er iiolds to be formed by the sides of 
the aforesaid elongated cells, where the intercellular 
canals have (b^'a()peared ; and, as the spiral vessels, 
according to him, convey only air, no other organs 
remain for performing tine office of sap-vessels but 
the intercellular canals. (Mem. sur VOrganisaU des 
Plantes, p. 99, 101.) But there is a wide diflerence 
between the observations and tlie opinions of M. 

Kieser ^the fonner we regard generally as laborious, 
minute, and faithful; — the latter often appear to 
us crude, inconsistent, and absurd. 

95. From suffering compression in a transverse di- 
rection, the cells have frequently their longer dia- 
meter thrown into that position, and thus extend 
from tlie centre to the circumference of the plant. 

This disposition, as w'ill afterw’ards be shown, was 
fiilly noticed by Grew and Malpighi. Leuwenhocck 
also observed it, but mistook the cells, as Malpighi 
had done, in the opposite direction, for vessels, and 
considered their j^artitions as valves — errors whicli 
M. Kieser, as well as others, duly points out, and 
yet, AH WT have just shown, similar to that into 
which ho himself has fallen. In this transverse direc- 
tion, the tissue forms partitions more or less large 
belw'ecn the vessels, as will afterwards be shown, and 
by the obliteration of its cells, it is frequently redu- 
ced to tlie condition of a solid membrane. 

9fl. Beside these more constant and necessary Rupfnri's o/ 
changes in the figure and character of the cellular Hie Ct-lin. 
tissue, it often sutlers otliers of a more casual and 
accidental nature. In the pith, us the plant grows 
up, divers ruptures, says Grew, occur, oftentimes 
very regularly, and observed constantly in tlie same 
species of plant : these ruptures are sometimes pro- 
longed, so as to form a tube of considerable length. 

(Grerb^s Anatnmy of Plants, p. 120.) Others have 
observed similar canals in the pitli, formed not by 
sides of their own, but by those of the adj.'iccnt cells, 
and very various in size and ibrm : they liave been 
called lacuna or reservoirs, contain a variety of sub- 
stances, and sometimes, especially in aquatic plantii> 
only air. As we have seen the cavities of the larger 
spiral vessels to be filled with vesicles, so the larger 
ceUs of tlie pitli, according to Grew, frei|uently con- 

i 
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J> l«nteiilary tain smalJer ones, or are divided by cross membranes. 

®[**J“* A similar observation is made by Kieser, who like- 
wise remarks, that, in the empty cells of CaUa Mlhi- 
tain Ve&i- opicOf he has sometimes seen small round-beaded 
cl«s. bodies, supported on little peduncles, w'hich spring 
from the sides, and point towards the centre of the 
cells. Small crystallized bodies are also occasion- 
ally found in the cavities of the cells, aud within the^ 
intercellular canals. (Mtm. aur VOrganisaL dc$ 
IHanicSi p. 94,) 01' those changes in the character 
of the cellular tissue, by which its cells are converted 
into receptacles and reservoirs of the proper juices of 
the plant, wc before discoursed when treating of the 
proper vessels. To such an extent does this change 
sometimes proceed, that, in aged Oitks, and, accord- 
ing to Kieser, in Guiacum, and probably in many 
other plants, the whole cellular tissue becomes filled 
with those secreted matters, aud the distinctive cha- 
racters of the cells, and almost of the vessels tliem* 
selves, are obliterated and lost. 

Article 11. 

Of tlui Structure and Formation the Cellular 

Tissue* 

Foimritif.ii 97. But anatomists haive not confined themselves 
oi iiie Culls, solely to descriptions of the more obvious forms and 
characters of this tissue: they have attempted to 
penetrate into the secret of its ultimate structure, 
and, deserting thus the lieiitcn patli of observation and 
of sense, have wandered at large tlirough the regions 
of imagination. It would be a waste of time to 
pursue, to any considerable extent, these vagaries of 
the fancy ; but a brief notice of a few of tliem may 
afford some lamusemcnt, and perhaps iristi’uction, to 
the reader. 

98. It seems pretty generally admitted, that the 
tissue, of which the cells are constructed, partakes of 
a membranous nature; mid the first question therefore 
Opinion is, of what materials is this membrane composed? 
vt Grew considered the ccJls, as well us the vessels, to 

be formed of exceedingly minute fibres, which were 
themselves tubulous, or rather smaller vessels. (Ana- 
tom^ of Plants, p. 7(), 77«) Malpighi deemed the 
thin membrane that forms the cell to be produced 


weaver's cloth, and everywhere knit together by the Elementary 

weflage of oilier fibres. Du Hamel could see 

sucli regular structure, and therefore believed them 

to be united promiscuously, like the filaments in a 

piece of felt ; and Malpighi and Saassure seem to 

have regarded tliem as joined together in the form 

of net-work. 

100. Not less different have boon the modes in 
which this membranous substance, during or after its 
formation, bus been sui>posed to ac()uire its cellular 
figure. Grew seems to bave thought that the figure 
of the cells w'as detennined by tlie course wliich the 
vessels pursued in tlieir formation ; hence he remarks, 
tliat while the vessels proceed circularly, and keep 
within the compass of the cells, the cells are round ; 
but where they wind out of one cell into another, 
then an angular form is produced. (Anatomy o)' 

Plants, p. 77.) Later observation, however, has ren- 
dered it probable that the angular form is the result 
rather of the mutual pressure which the cells subsc- 
ouently exert on one anotlier, Uiaii communicated 
during theii' formation. 'I'he general appearance 
wliieh a mags of cells exhibited afler their furmaiiou, 
he resembled to tliat of the froth of beer {Ibid. p. 

6'7.) ; but never, as some seem to have supposed, im- 
agined them to be pniduced by a similar operation. By 
all tboHC w^ho maintain tlie vascular nature of the ceL 
luhir tissue, the cells must be cmsldered as originat- 
ing from the vessels — au opinion frequently advuu- 
cedby Malpighi, who particularly describes Llxcexcres' 
cence on the leaf of the Oak, called galUnut, as com- 
posed of a cellular structure, which is derived im- 
mediately from tlie vessels of the leaf, and wliieh 
opinion, as he justly remarks, the structure of the 
leaf itself, of the HowiT, and the fruit, hereafter 
to be described, will illustrate and confirm. 

ZOl. A diflerent view of the origin and formation Opimon of 
of cells has been taken by others. Ludwig con- Ludwig; 
ceived the veswds, us well us the cells, to derive 
their origin from n common membrane, but does 
not describe the manner in which the ceils aud vessels 
could be produced out of it. (Jnstitut. Phys, Jicgui 
Vcgf'tab.) This opinion has since been adopted by 
Mirbel, who considers it as perfectly original; andofMirbe!. 
has gone more into detail regarding tiic mode in 


from an effused juice, that gradually acquired solidity, 
and was everywhere furnished with a reticulation of 
Of' Du vessels. (Anat, Plantar, p. 29.) According to Du 

ilamd; Hamel, the constituent part of this membranous 

structure is rather to be regarded os filamentous than 
vascular ; though he admits, tliat, in fleshy fruits the 
vessels of the cellular tissue are so numerous that they 
seem to form the cells themselves. (Phus.des Arbres^ 
of D,. Suns- 1* P- 15, 24.) In the leafi the elder De Saus- 
sure maintained, that what is called the cellular part 
is formed entirely of minute transparent vessels, which, 
between their junctions, swell out so as to give the 
ap(>cai’ance of cells or vesicles, though in reaUty they 
are a net-work of vessels. {Encydop. MSthod. Tom. 
i. Art. Parrmfchtmb*) 

99 . Tlie manner in which these pitmitivie vessels 
or filaments tiavc been employed to form tim mem- 
brane, has likewise been di^rtently conceived by dif- 
ferent writers. Grew imagined them to be disposed 
in opposite directions, like the warp and woof the 


w'hich cells and vessels are produced. According to 
Iiira, the entire mass of the vegetoble is a membran- 
ous tissue, the ultimate structure of which he docs 
not pretend to explain, and out of this tissue the 
small cavities called cells, and the vessels are alike 
formed. lie of course denies tlie independent ex- 
istence of cells and vessels, and of Uie vascular pro- 
ductions or fibres by which tJiese two organs have, 
by otliers, been supposed to be united; and main- 
tains that the entire vegetable is constructed of one 
continuous rotinibrnoe, between all the parts of winch 
a oomiDuoication is kept up by means of innumerable 
pores. (Exposit. de la Theorie. derOrganisut, 
p. 60 , 62 , 279 .) How this raombriine acquires the 
varied and rtgidar ibnus-which it exhibits in the cella 
and vessels of the plant, we are not distinctly told. 
AU, that we can diacover on this point, is, that the cells 
are not distinct sacs or utricles, but produced out of 
a membrane winch unfolds itself (so dedouUe) in 
some inconceivable manner, jo as to leave empty 
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Eli nicniat} span’s contiguous to one anotlier, which constitute 
J hc cells. {Trailc tT Anat, ct l*hyM» Vcg. Tom. I. 

/>(). J The mass of cells thus fornied, is considered 
very siniilar to the vesicles of the froth of beer, with 
whicli Grew Imd previously compared it ; for the thin 
transparent plates of these vesicles are said to be every- 
where continuous, and each side to be common to two 
vesicles, while all interstices or intercellular spaces, 
and all connecting vessels and fibres, arc completely 
excluded. We are also told that tlic smaller vessels are 
only elongated cells, and the larger ones cavities for- 
med in the cellular tissue ; so that this tissue must 
be regarded as the essential organ of vegetables, and 
the other organs arc but modifications of it ; and in 
this way M. Mirbel passes off the assertion of an 
opinion for an explanation of tlie mode in w'hich tlie 
vessels are constructed. 

Opinion of iqo. Instead of' the continuous mass of cells which 

Spreiigfl; jyjfrbei professes to describe, M. Sprengel conceives 
the cells of this tissue to originate from (elementary 
globules, such as are found in the cotyledon of the 
bean, which at first seem a chaotic mass of extreme- 
ly minute vesicles, but are gradually developed, and 
acquire an angular form. This seems likewise to be 

of Trevira- the opinion of M. Treviranus, who regards the cells 
' as originating from the aforesaid cotyledonous vesi- 
cles, which have at first a round form, but are 
changed afterward by the effect of pressure ; these 
vesicles are supposed gradually to extend, to ^osc 
towards each other, and in this way to construct the 
tissue. The elementary vesicles, however,, out of 
which these writers construct their cells, arc justly 
regarded by M. Link {Kieserx Mem, sur 
(Ics P/antes f p. 17? 23.) as globules of sUrcb de- 

posited for the future nutriment of tfu' embry(>. 

of Kicmi. ]\i, Kieser also derives the origin of tlte cells 

from primitive globules, but looks for them in a 
JitfijrtMit part of the vegetable system. In the pro- 
per juices of plants, certain minute particles or glo- 
bules iiave been observed, which, according to Ibis 
author, are the rudiments of future cells, or rather, 
says he, true cells themselves, though extremely mi- 
nute. An infinite number of thest; globules exist in 
tlie proper juices, which juices are present in every 
primitive utricle. Gradually these globules dilate, 
approach, and are soldercjl to each other, receiving 
by tlieir reciprocal pressure an hexagonal figure, 
and thus constructing the cellular tissue, which is 
nothing but a parencb)me of many small cells, en- 
closed in a great cell, or primitive utricle. Each 
cell, therefore, of the cebular tissue is, in its origin, 
only a transparent globule, w'hich becomes filled 
with fluids, and soldered to the adjoining cells, so 
as to form an entire jiiecc, the parcnchyme of the 
plant. As this dilatation of these primitive globules 
is,* in all cases, the first function of the plant, the 
cellular tissue is the first and primitive organization 
of tlie plant, from which proceed afterwards all tlie 
other elementary organs. p. 219 .) Such is 

M. Kiesor’s account of the origin of the cellulai’ 
tissue, which, as we tliink, surpasses in absurdity 
that of M. Mirbel, whose doctrine lie so justly 
condemns ; — but so much easier is it to ** see the 
mote in our brother’s eye,” than to be conscious 
of tlic “ beam iu our own.” 
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CHAP. II. 

THE ANATOMY IN GENERAL OK THE COMMON TEX- 
TURES OF VEGETABLES. 

Preliminary Observations* 

104. The elementary organs, whose description Nature of 
has so long occupied our attention, form, either fi*** 
singly or by their combination, all the other parts of 
plants. Some of the lower tribes of vegetables con- 
sist entirely of cellular tissue, in which no vessels are 
at any period to be seen ; and, even in the higher 
orders, many parts exhibit no appearance of a vas- 
cular structure. There cun he little doubt, however, 
of the existence of such a structure, since, physio- 
logically speaking, we can form no just conception 
of the growth of' an organized body, without asso- 
ciating with it the existence of a vascular system. 

In all plants, the pith consists of cellular tissue 
alone. In heiliaccous plants, this tissue forms their 
greater portion; but in trees, the number of vessels 
is so great, as to constitute the chief bulk of the 
plant. To certain forms of these elementary organs, 
whetlier existing singly or in combination, we have 
given the name of common textures^ because they 
are very generally to be found in all plants, and in 
almost all parts of them, howsoever varied in quan- 
tity, proportion, and arrangement. These textures 
are familiarly known under the names of Cuticle or 
Skin, of Hark, of W ood, and of Pith ; to which may 
be assigned the general appellations of the Cuticular, 
the Cortical, the Ligneous, and Medullary textures. 

lOo. All the several textures just cniiinemted, arcThrir Posi- 
readily distinguished, by their different places and various, 
characters, in the section of most arboresce-nt plants, 
in which they commonly appear well defined, and 
perfectly distinct from each other. In many jdants, 
however, both herbs and trees, this distinction of 
parts is not preserved ; but, with the exception of 
the cutidi, all the other textures are blended to- 
gether through the entire substance of the plant, ns 
was long since noticed both by Malpighi and Grew', 

“ In tlie stalk of maize or Indian wheat,” says Grew, 

“ the work of nature appears less diversified ; in which, 
although there are the same parenehy inous and 
ligneous parts, ns in all other plants, yet is tliere nei- 
ther bark nor pith, the vessels being dispersed and 
mixed with the parenchyma, from the cii'cumfercncc 
to the centre of the stalk.’* ** The like structure,*' 
be adds, ** may also be seen in the Sugar-cane, and 
some other plants.*’ {Anat* of Plaiits, p. 104.) Simi- 
lar observations wei-e made by Malpighi, not only on 
different species of wheat and sugar-cane, but on 
ferns and palms. " In Ferns/* says he, the vascu- 
lar fasciculi are numerous, but placed witliout order, 
and are everywhere sustained by tlie intervening 
cellular tissue, the cells of which are sometimea 
much smaller than the orifices of the vessels them- 
^Ives.** (Anat, Plantar, p. 24, 25.) This structure 
is represented in the transverse section of the sugar- 
cane, Plate XVI. fig. 26 .; and in a similar section of 
the palm, fig. 28. of the same Plate. 
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Commoii 106 , This variety of structure, thus clearly tie- 
■ scribed, and distinctly delineated in the wi>rk 8 of 

Malpighi and Grew, lias lately been noticed by M. 
Tlieory of Dcsfbntaines, who deems it common and peculiar to 
tables” plants, whose seeds have but one lobe or cotyle- 

don ; while all plants produced from seeds that have 
two cotyledons, are held to possess a very different ar- 
rangement of parts. Vegetables, according to him, 
raa^ be distinguished into two divisions : Those 

which have no distinct concentric layers, whose so- 
' lidity decreases from the circumference towards the 
centre, and whose pith is interposed among the ves- 
sels, and does not extend in divergent rays. 2f/, 
Vegetables which have distinct concentric layers, 
whose solidity decreases from tlie centre towards 
the circumference, and whose pith is contained in a 
longitudinal canal, and extend in divergent rays. 
Tile former structure he considers as peculiar to 
plants, whose seeds are monocotyledonous, and the 
latter as belonging to those which have dicotyledo- 
nous seeds. (Mem, tk rjnsiitui, Nat, Tom. l. p. 478.) 
Not jMM. 107- There does not, however, appear any just 
ground for this supposed coincidence of structure 
betwixt the seed and the stem. That many plants 
which spring from monocotyledonous seeds, are des- 
titute of concentric layers, and have no distinct hark 
or pith, is most certain ; but it is not less certain 
that majiy herbaceous plants, which arc produced 
from dicotyledonous seeds, are pretty much in the 
same condition, being equally destitute of concentric 
layers, and gf divergent rays; and in which the 
bai'k and the pith must be regarded os one continu- 
ous structure. On the other hand, some monocoty- 
ledonous plants, as M. Desfontaines adnuts, may 
deviate a little from the prescribed conditions. In 
a paper on the organization of such plants, M. Mir- 
bcl, who regards this doctrine as llu* most important 
step made of late years in Vegetable Anatomy, says, 
nevertheless, it would he erroneous to assert that 
they have never a bark. In several species of’ plants, 
he produces examples to the contrary; and adds, 
that, in some instances, their diametral growth goes 
on at the circumference, which w<iuld seem to ap- 
proximate them to dicotyledons. As, however, there 
is no appearance of divergent rays, or of concentric 
layers, these examples are considered by him ra- 
ther to confirin tlian overturn the theory of M. 
Desfontaines. (Annaks <lu Mas, (I* Hint, Nat, Tom. 
Xlll. p. 67 .) But if, in this theory, its second di- 
vision embrace only those plants in wdiich tlic con- 
centric layers are perfect, and divergent rays exist, 
then it excludes a great number of herbaceous 
plants, whose seeds have two cotyledons ; and if tlie 
absence of these regular layers, and of divergent 
rays, serve as a passport to the first division, then 
many of these same plants must be admitted among 
those whose seeds have but one cotyledon. ITic 
theory of M. Desfontaines, therefore, rests on too 
partial an observation of the structure of plants. 
All that is true in it was previously known, and all 
that is new will not serve the purpose of its author. 
For the former part, he has omitted to do justice 
where it was due ; for the latter, he has received ex- 
travagant praise where it has not been deserved. It 
has been our wish to render equal justice to all. 
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108. Instead, therefore, of seeking to found tlic t’ommon 
structure of tile stem on the form of the seed, it will Texta^ 
be more correct to describe the several varieties of 
its appearance, us they actually present themselves 
on dissection ; beginning, as Grew and Malpighi have 
dune, with the more simple arrangement of the ele- 
mentary organs, as they occur in certain plimts, and 
following them, througli tlu'ir several gradutioas, to 
more precise and better defined lonus, AUhougii 
some of these plants do not, properly speaking, pos- 
sess either distinct bark or pith, yet no misappre- 
hension can arise from treating of these parts under 
the denomination of common textures for though 
not universally, they are very generally, present ; 
and even where they are not, the descri])tions will, 
with little variation, apply to such structures. As of 
these common textures, the pith is the most simple, 
w'e shall commence our account of them with a brief 
description of it. 

Section I. 

Of the Pith or Medullary Texture, 

lOlK The pith {medulla) of plants when present, Tlie PiSi!. 
occupies the centre of the stem, where it is common- 
ly surrounded by a circle of vessels which construct 
for it an appropriate canal. In tlic succulent shoots 
of trees, its proportion to the other |)arts is generally 
large ; but it diminishes as the tree advances in age, 
and is frequently entirely ohliterati^d. Where the 
vessels of tlie w ood are few in number, as in luabs, 
only a few fasciculi arc seen to surround the pith, 
ami the intervening spaces are occupied by a boun- 
dary of thickened cellular tissue. In some plants 
again, no pith whatever exists, but the stem is hollow 
or tubular. In other instances, and especially in 
roots, tlie centre of the stem is occupied by vessels ; 
and in others, both cells and vessels, promiscuous- 
ly hleiidwl together, constitute the centre of the 
stem. 

110. In those plants where the pith is present, l)cscni>- 
and possesses its most perfect form, it is seen to be hou. 
composed entirely of cellular tissue, possessing often 
very different shades of colour, hut, in its anatomical 
character, resembling exactly the description already 
given of that tissue. Its bulk, in different plants, is 
exceedingly difterent, as are also tlie fonii and size? 
of its cells. It is frequently entirely insulated by tlie 
surrounding vessels, but is often continuous with the 
cellular tissue of the bark. Its cells contain, espe- 
cially in the early age of the plant, acjucous fluids 
whidi afterwards disappear, and then the cells be- 
come filled only wdtli air. The proper juices of the 
plant may also be sometimes detected in the cells of 
the pith. Of tlie ruptures produced in it by desicca- 
tion and other causes, w e have already spoken in dis- 
coursing of the cellular tissue ; they occur particular- 
ly in succulent plants, w here the cells are large, and 
Uicir sides thin ; so that, as the plant advances to ma- 
turity, tlic pith breaks and shrinks up, making tlie 
trunk a pipe. (GrevSs Anatomy of Plants^ p. I 29 .) 

We liave also noticed the fact, that, within the ca- 
vities of the larger cells of the pitli, hew vesicular 
productions arc sometimes found. 

oq 
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Coinman ill. Grew speaks of the existence of vessels in the 
pith of certain plants, us in that of the Fig and tlie 
l*ine ; but lie adds, that they are usually so postured 

Vessr Is in ^o**^'* a about its margin. (Anatomy of 

the ImIj. Plnnl-Sf p. 1 J<).) I’liey are doubtless to be consider- 
ed as enlarged proper vemist which made a part of 
the lirst ligneous circle, and have retained tlierefore 
nearly the situation in which they were originally 
formed. Hence, as he observes, tliey are of divers 
kinds, answerable to tliose of the bark, containing, 
in the Fig, a milky jnice, and in the Fine, a resinous 
substance. iSimiiar vi^sseJs, containing a proper juice, 
w ere observed also in tlie pitli of Elder by Malpighi, 
who seems to regard such appearances as common, 
wliere the coiitaineil Juice concretes, or possesses a 
dark colour. (Anal. Pluninr. p. 4.) It is probable, 
however, that the organs here considered to be ves- 
sels, may, in some cases, be cells, into which these 
juices have been ]ioured ; but where real vessels of 
this kind are found, they are not to be considered as 
a part of the original structure of the pith ; but oc- 
curring only in coiiscquonce of tJie changes, which 
the vc'getable body undergoes in the progress of its 
growth. 

Its Natun*. I !-• general nature of the pith Is tlius clearly 
announced hy Grew. “ Although,” says he, “ it 
have a dilForent naine Ironi the parenchyma in the 
bark and tue hiseriions in the wood, yet, as to its 
substance, it is the very same with them both ; 
whereof tliere is a double evidence, viz* tluur conti- 
nuity, and the sameness of their texture so that 
all these parts are “ one entire piece of work, being 
only filled up, in divers manners, with the vessels.” 
(Anat, of IHanlfi, p. Hi).) This continuity of the 
pith with tiie cellular tissue of the bark, by means of 
the insertions or transverse ranges ol' ulricuiiy as he 
calls them, is also adduced by Malpighi as evidence 
of till: similarity of tlieir nature, and ol'thc pitli being, 
as it were, an interce pted portion of the bark {AnaL 
Flauiur, p. 4 — ,'JO.) ; an opinion which seems abiui- 
dantlv conhrmed by the intermixture of the medul- 
lary and cortical textures in many plants, in w'hich, 
as already remarked, the distinctive characters of 
bark and pith are alike lost, and the entire stem 
exhibits only one uniform appearance of struc- 
ture. 

Kiiors roil- |j<;^ tem, medtdla, empli')eu by the ancients 

utjmjig ii. tt'Mote this texture, derived its origin, no doubt, 
from tlie ri-scinhlance which the pith, in the centre 
of trees, bore to the marrow in the hones ofadimals; 
and us the same Urm, in. Animal anatomy, was in- 
correctly emjdoyed to express alike the marrow in 
the bones, and the nervous substance in the vertebral 
column, so the same latitude of sign ideation has been 
extended to the vegetable system. Hence, as. Mal- 
pighi remarks, tJie medulla in vegetables was regard- 
ed as analogous, in its nature, to the brain of ani- 
mals, a doctrine which even later writers have con- 
tinued to espouse. It is not our present intention to 
describe the uses of the pith, but only to remove er- 
roneous opinions concerning its nature, and rohtore 
to jt that just anatomii al character, long since as- 
signed it by Malpighi and Grew ; and which some 
wriierb have of late put forth as a considerable no- 
velty, 


VEGETABLE. 

Section II. ConMnoD 

Textures. 

Of the fVood or Ligneom Texture, 

114. Immediately surrounding and enveloping thcTbe WooJ’ 
pith, is the part culled the wood (tignimi vet hgnea 
portio of Malpighi.) It is exsentialiy euniposed of 
vessels and of cellular tissue, but combined in such 
an infinite variety of proportions, and exhibiting such 
a boundless diversity of forms, that it is difficult to 
seize even its more general features, without the 
risk of extending our descriptions beyond the limits 
which our plan nece.''Sorily prescribes. 

11, 'i. Except ill those vegetables in which no ves- Dcsoiip. 
sels have been hitherto demonstrated, but in which Uoii. 
they must nevertlielcss be presumed to exist, this 
texture may be considered to form a part not only of 
every plant, but of all its organs; lor into whatever 
part fluids are conveyed, vessels must be supjjoscd to 
extend; and wherever vessels are present, cellular 
tissue is to be found : hence, in its distribution, it 
may be i^oiisidered the most uinversai of ail the tex- 
tures. In trees, the vesseis, us we have treqiiently , 
remarked, are very numerous, and, when viewed in 
a transverse section, are seen to bo disposed in lay- 
ers or coneentric cades around the axis, and to 
stand also in lines or radii, diverging Ifom tlie centre 
of the tree. See tig. 4. Flute XV 11. Between each 
line or ray oi‘ vessels, a thin partition of cellular tis- 
sue is interposed, which extends in the direction of 
the ray, through the entire snhstance of tlie wood. 

At certain distances, var\iug in dillerent trees, thick- 
er transverse portions ol the same substance are 
placed, and arc readily distinguisluible in aimost every 
species of w'ood. Between eudi layer that is annual- 
ly added to the wood, and each ol the sinailcr layers 
tliat go to the tonnatiuu of tlie larger one, eeiiular 
tissue seems also in some trees to be longitudinally 
interposed ; so that ii is probable, that, in both direc- 
tions, each liiscieulus ot vessels is imerci pted by cel- 
lular tissue, and that in sucii trees no tw o fasciculi 
arc on any side in iniincdiiite contact with each other. 

It is even piobabie, that the individual vessels which 
contribute to form the fasciculi, are thcmsejves con- 
nected by intervening cehular tissue, winch acts like 
the ncuriUma that holds together the fiiumeiits of 
the fasciculi in the nerves, or the cellular substance 
that coimccts the primary tilumeiits in the muscular 
fibres of aniranls. in ihl-- manner, the whole vascu- 
lar system of the plant is everyw here connected and 
held together by cellular tissue. Of' tliLs tissue, and 
the different figures its cells acquire, from tlie dif- 
ferent modes and degrees of coiiipression to wliicli 
they are exposed, we have already spoken. 

llfi. In many trees, however, as Falnis, thevas-, p , 
cular fasciculi, tliough numerous, are mucli less a- 
bundant than in tlie examples just referred to. I'liey 
are consequently placed at a greater distance from 
each other, and, not being disposed in regular lines, 
do not constitute that radiant appearance so com- 
mon in ordinary trees, but are promiscuously dis- 
persed through the cellular tissue. See fig. 28. Plate 
XVI. As tiiis tissue itself' is not, from the some 
causes, compressed either in the direction or to the 
extent before described, the smaller membranous 
partitions that divide the vascular radii from each 
1 
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otheir are not produced ; neither, for similar reasons, 
is there any distinct af)pearance of the larger parti- 
tions, tlmt, at certain distances, intersect the diame- 
ter of other trees. The cellular tissue, therefore, in 
such plants, retains more of its primitive character, 
and appears everywhere to surround the vascular 
fasciculi, but nowhere to be so compressed as to 
form solid partitions between them. In some plants 
which possess this structure, as the Sugar-cane (tig. 
2G. Plate XV^r.), the cells indeed retain their perfect 
forms, and even the fiisciculi of vessels, though stand- 
ing at considerable distances from each other, have 
towards the centre of the plant a symmetrical ar- 
rangement. 'J’his latter circumstance is observable 
in many other plants, which have even fewer vessels 
than the Sugar-cane ; so that it is probable, that, in 
the first instance, it takes place in all ; and tliat the 
irregular position of the vessels in the Palm and si- 
milar trees, particularly towards their circumference, 
proceeds from the peculiar modes of their growth, 
and are not a primary condition of their structure. 
This intermixture ofthe vessels and cells in the plants, 
now under consideration, extends from the circumfe- 


rence to the centre, so as to constitute their tintire hulk, 


to the exclusion of liark and pith ; unless we clmose 
rather to say, that, in such plants, the medullary, lig- 
neous, and cortical textures, are all blended together, 
[ii [Ipibs. 117. In other examples, tlie vessels form a still 
.smaller portion of the ligneous texture, consisting 
only of a few fasciculi whicli stand nt considerable 
distances from each other, the intervening spaces be- 
ing occupied by cellular tissue, which forms the chief 
bulk ofthe plant. See fig. 32. Plate XVI. Though 
few in number, tlic vessels, however, are symmetri- 
cally disposed, and, in the same species, preserve al- 
ways tile same position, the fasciculi being placed at 
the same relative distance from each other, and from 


the coimnou centre of the pith. Soinctimes, instead 
of a few solitary fasciculi, they consist of several 
ranges, forming an imperfect sort of concentric lay- 
ers, and ill such examples, the ligneous texture is 
commonly separated by distinct but irregular marks 
from the two other textures. In these plants, the 
cellular tissue jireserves its characters, and exhibits 
no appearance; of divergent rays. 

Cimsc^ of 1 1 8. The three nwidijs of ivrrangement above de- 
n >\'arictit*.s. scribed, appear to c:onstilutc the chief varieties of 
structure in the ligneous texture ; but in each vari- 
ety, and through every stage by which they gradu- 
ate into one another, the greatest diversity of forms 
prevails. Each species of plant has its peculiar i«- 
ternal structnre, as well as its external form ; and 
tJiis seems to be in a great measure determined by 
the number of vessels that enter into its composition, 
and their peculiar mode of arrangement. If the 
vessels are few, the ccllidar tissue is large in pro- 
portion, and its characters are distinct and well pre- 
served , if they are numerous* and disposed in rays, 

the tissue is compressed in various directions, loses 
more or less completely its cellular character, and 
forms alike those divergent rays, or transverse par- 
titions already so often noticed, and those tliin mem*- 
brunous expansions, or fascia^ which, boUi in the 
burk and wood, arc seen sometimes to cover the ves- 
sels in a longitudinal direction 


119. The manner, too, or rather the place, m Enmmon 
which the vessels are developed, in porcMmial plants, 

will greatly contribute to vary tJie appearance ofthe 
■ligneous texture. In those trees, whose dianietcT is 
annually incrcase<l by the formation of new vessels 
around the cylinder of older wood, the new parts 
must necessarily present in their longitudinal section 
the appearance of annular layers siijjt rimposed on 
one another, and, in their transverse section, that 
of concentric circles ; but in Palms and siniiiar trees, 
where the developemetJt ol’ new parts seems to be 
accomplished in a diflerent manner, their appi ar.ince, 
under sinuJar sections, may be expected to bi- dif- 
ferent. 

120. In a longitudinal section of the Palm, says Sinirturool 
M. D(;sfontaincs, we discover an assemblagt; of large 
ligneous fibres (that is, vascular lascieuii), solid, 
smooth, ami flexible ; and these an; composed of 

others still sjnaller, whicli are firmly united toge- 
ther; they mostly run pavallcl to the :ixis ofthe 
trunk, tVom the base to tlie summit, without inUjr- 
ruption ; but some proceed oblic|uely, and cross the 
others at angles more or less sharp. See fig. 29. 

Plate XVI, In a transverse si'ction ol’ the same stem, 
continues tlie author, we remark neither coiieentric 
circles, nor transverse partitions ; but the fasciculi 
of vessels jiiatT'd w itlmur order b\ the side of each 
other, are enveloped by the cellular tissue, which tills 
up ail tile intt'rvalh : they sensibly approach each 
other, harden and diminish in size in proceeding 
from the centre to tin* circumference. See fig. 2S. 

Plate XVI. So that the stem has much more strc'ngth 
ami solidity near the surface, than in the intcricn, an 
organization quite distinct from tliat of ordinary 
trees. 

121. The cause of this diversity of structure seems q’lioir 
to he am})ly accounted for by the difiercait modes in Giowih. 
w'hich tin; growth of these trees is accomplished. 

^Vhen the seed of a Palm is sown, the leaves, says M, 
Desfontaines, successively develope and augment in 
number for four or five years ; llie iieek of the root 
augments in the same proportion ; the bulbous part, 
formed by the reunion of the petioles of the leaves, 
increases insensibly ; its solidity augments, and at 
leiigtii tlie stem rises above -the earth w ith all the size 

it ever acquires, its ligure is cyliiulricai from the 
base to the smnniit, and if the diameter be measured 
at different epochs. It will be seen, as Ka^mpfer had 
already remarked, not to increase. Tliu J’ahn, there- 
fore, Is a regular column, whose summit is crowned 
with leaves, disposed above cacli othe r cireularly ; 
those which grow' in spring slioot alwa} s from the 
top; the older ones, placed below, dry, and wlien 
tJiey fall, leave circular impressions, wliicli furrow the 
surface of the stem, and mark its years until it lius 
ceased to grow. 

122. If next we examine the interior, we discover, 
as M. Desfontaines thinks, tlu: true reason why the 
stem rises in a column, and does not, like other trees, 
yearly augment in size. This was done by M. Daii- 
benton, who states, that every leaf of the l)ate-palm, 
in proceeding from the bud, is formed by a prolonga- 
tion of the vascular fasciculi and cellular tissue 
which exist in the trunk of the tree, as is apparent 
in tlic petiole of the recent leaves, and of the dried 
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ones tlial adhere to the trunk. 'Hie elongation of 
the trunk is prodiured, therefore, by the leaves which 
^ annually proceed from it; and as the parts which 
form these leaves, spring from the ctsnlre, they al- 
ways, as they shoot, force the older leaves outwards. 
Hence, therefore, as the augmentation of these trees 
originates at die centre, all tlie parts capable of dis- 
placement must be pushed outwards, just as the new 
layers of bark and wood, formed annually in ordi- 
nary trees, force outward the older layers of bark 
exterior to them. 

123. In these latter trees, continues M. Dauben- 
tlie (Jrowth ton, the recession of the bark has no limits, so long 
2“ as new parts continue to be formed beneath it ; be- 

omiciure. cortical layers are flexible, and the 

older ones readily break and give way : but in the 
Palm, the sub-stance of the trunk has more compact- 
ness as wc approach the circumference, and, at a 
certain point of density, it no longer yields to the 
central force of the interior parts; so that, when this 
point is reached, no farther enlargement takes place; 
and hence, the Date-palm scarcely exceeds ten inches 
in diameter. It is for similar rea^^ona tliat the trunk 
of the Date-palm is of the same size through its en- 
tire length ; for, in proportion as the tree rises, tho 
exterior parts of the trunk lose successively their 
flexibility, and when they have reached a certain de- 
gree of density, they no longer yield to the force 
from within ; and ns this is equally the case in all 
parts, t!>c trunk is necessarily of the same size 
throughout. [Mem, da I'Instit, AV//. Tom. I. p. 482, 
^c.) 

124. If is furtlnji’ evident, that, iit this mode of 
growth, no appearance of concentric circles, similar 
to those of ordinary trec.^, can have place ; for, by 
the growth at the centre, the exterior vessels arc 
continually displaced from their original positions, 
are more and nmre compressed as they are forced to- 
wards the circumference, and preKcnt, in their trans- 
verse section, tfint irregular distribution which they 
have been dtSCTibed to possess. Hence, the cylin- 
drical figure and the absence of conireiitric layers are 
as necessary consequences of the mode of growth in 
tliese trees *hc presence of those layers and the 
conical figure are ol‘ the mode of growth in ordinary 
trees. The greater solidity of the parts at the circum- 
Icrence is clearly to be ascribed lo tho same cause ; 
and even the want of regular transverse partitions 
nwst in part also have a similar origin, and be as- 
cribed, perhaps, in part to iho Bmaller numbijr of 
vessels winch these plants possess, as well as to their 
irregular distribution. 

Section III. 

Of tfie Bark ur Cortical Tcxtvre. 

TlicBark, 125. This texture, in its component parts, resem- 
bles that of the wood, being made up, like it, of ves- 
sels and cellular tissue intimately connected with each 
other. Its structure, as a distinct texture, is best 
characterized in tho bark of ordinary tn*es, as it is 
there separated, in a great measure, from the ligneous 
texture. As, in these plants, a new layer of vessels 
is annually made to the wood, so a simdar, but much 
thinner layer, is yearly added to the bark, to which 
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the name of librr has commonly been applied. Tliese Commda 
vessels are at first strait, and run i>aral)el to tho 
of the trunk ; but, by the successive formation of new 
layers beneath them, they are gradually forced out- 
ward, become separated more and more from each 
other, and, touching in a few points only, exhibit at 
Icngtli a reticulated figure ; (See fig. 18. Plate XV.) ; 
the meshes of which yearly augment in size, from 
the greater space over which they are continually 
spread. 

126. Between the vessels thus annually form- 1« united to 
cd, a considerable portion of cellular tissue is in-*keWood. 
terposed, which, in the young and succulent state 
of parts, contributes chiefly to the thickness of 
the bark. This tissue is variously compressed by 
the vessels, so as to form transverse partitions betwixt 
them, i^hich, in the Vine, the Oak, and many other 
trees, as both Grew and Malpighi remarked, arc seen 
to be continuous w ith those of the wood ; and in 
this way the two textures are united together. In 
the expressive language of Grewr, the bark, therefore, 
docs not ** merely surround the wood ^ a scabbard 
does a sw ord, or a glove the hand, but is truly con- 
tinuous with it, as the skin of the body is with the 
flesh.** In the Willow and other trees, when full of 
sap, the bark is so easily separated tliat it seems to 
have no connection with the wood ; but this is sup- 
posed by Grew to arise merely from the extreme 
fineness and tenderness of the vessels that arc an- 
nually formed in that part, and which, on that ac- 
count, oppose no obstacle to tlie separation. (Anat, 
of PlantSf^, 129.) It is probable, however, that tlie 
cellular tissue forms the only direct connection be- 
twixt the cortical and ligneous textures, and that, if 
a vascular comihunication exist, it is only, as in all 
other cases, through the medium of that tissue. 

127. Beside the transverse compression which the Altered l>y 
cellular tissue experiences from the vessels, it is com- Prcbsure. 
pressed, in the opposite direction, by the formation of 

the new layers of bark and wood beneath the older 
bark. These, in tho progress of their growth, exert 
an expansive force outwards, so that the cells of the 
tissue are made to assume an oblong or flattened form 
in the direction of the vessels of the trunk, or some- 
times to form a ihm fascia upon the vessels, in which 
the cellular character is nearly or entirely obliterat- 
ed. It is by the contintied exertion of this force, 
acting on the exterior and desiccated layers, that these 
latter ultimately crack; producing figures of different 
sizes, which have frequently the shape of rhombs, the 
fissutes of which represent, according to Grew, the 
position and track of the vessels in their reticulations. 

(Anat. of Plantsy p. 129.) The spaces or meshes 
formed by these reticulations, are always filled up by 
cellular tissue, which, in the opinion of Malpighi, 
originates from the vessels themselves. 

128. Both in the vessels and cells of this texture, Contains 
collections of the proper jwcCs frequently occur ; es- proper 
pccially in plants in which these juices are of a visckl Ju'cm* 
nature, and disposed to concrete ; as was before re- 
marked, when treating of the proper vessels. Simi- 
lar collections of matter, originally existing in the 

bark, are likewise met with in every layer of wood, 
and even in the pith of certain trees. It is only in 
plants in which tho proper ewe coloured, or 
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Coromon disposed to concrete, that this intermixture of the 
^ cortical and ligneous textures Jius been traced through 
the whole substance of the tree ; but it is probable, 
from the conjunction of the vessels of the bark and 
wood ut the period of their formation, that it is com- 
mon to other plants, the nature and properties of 
whose juices aifbrd no clew to its detection. 

Tli(> H.uk In most herbaceous plants, the cortical tox- 

in Herbs, ture is not so clearly distinguished from that of tlie 
wood, since in them the greatest variety obtains boUi 
in regard to the number and relative position of the 
sap and proper vessels ; and very frequently the cel- 
lular tissue is quite continuous, and of uniform ap- 
pearance til rough the entire substance of the plant, 
in general, however, the sap-vessels occupy the in- 
ner place, and are surrounded by the proper vessels, 
disposed cither in rings, or distinct fasciculi, more or 
fewer in number. SonietimcH the sup-vessels seem 
to be placed exterior to the others, and hence it is 
difficult to discover the true place of the proper ves- 
sels in such plants, unless the nature of their^ juices 
conduct to it. From the position of tlie vessels, there- 
fore, it is often difficult to define the boundaries of the 
cortical and ligneous textures, and for the reason al- 
ready assigned, the cellular tissue rarely affords much 
assistance. According, however, to the number and 
disposition of tlie vessels, this tissue, even in these 
plants, suffers a certain degree of compression, so as 
to form thickened boundaries around Uie fasciculi, or 
sometimes large transverse partitions which commu- 
nicate with those of the wood, in which, though the 
figure of the cells is more or less altered, the cellular 
character is usually preserved. 

];k). In other plants, the intermixture of proper 
vessels w'ith those that carry sap, seems to be general 
through the whole plant ; and consequently no dis- 
tinction can be made between the ligneous and cor- 
ticid textures. lu such plants, the proper juices must 
bo considered to exist in every part; and accordingly 
Malpighi, as we before remarked, points out a ms 
propriumy or proper vessel, as accompanying every 
fasciculus of vGii.<sel8 in different species of wheat. 
(Anai, Plantar, p. 24.) From the similarity of struc- 
ture in Palms, and especially from their mode of 
growtli, there can be little doubt that a similar inter- 
mixture of the two kinds of vessels prevails every- 
wlierc in them; and with respect to these plantx, 
what has already been said of tlie construction of the 
ligneous texture, is equally applicable to that of the 
bark. 

13 1. We have thus given a very brief and general 
* view of the principal textures that enter into the con- 
struction of plants, and pointed out the more promi- 
nent diversities of character and appearance which 
they exhibit, as well in their simple as in their more 
complex forms ; ami as they exist either separately 
or variously intermingled togetlier. Our descriptions 
III Koois hftve been confined entirely to the trunk or stem, but, 
atiii with slight variation, they are applicable equally to 
Brunches, the root and branch, in which a similar combina- 
tion of the elementary organs obtains. In the root, 
however, they commonly exist in a more compressed 
and compacted form, so that the ligneous texture » 
seen chiefly to predominate, frequently to the entire 
tkeluskm of the piUi; and oflen, in great part abo, 


to that of the cellular purtioii of iliu bark. This is Common 
not however universal, especially in umiual plants, 
some of which, as the carrot and otliers, particularly 
in a cultivated state, are distinguished by the ' very 
large portion of cellular tissue which enters into the 
construction of the cortical texture. Of the modifi- 
cations of these several textures, as they exist in 
leaves and other organs, we shall have occasion to lu Leaves, 
speak when we come to treat of them individually. 

We may now observe, that, how varied soever they 
may appear, when view'ed only in tlieir extreme re- 
sults, yet all these variations seem to spring from a 
few original differeitcos in character ; which ditl'er- 
cnces, modified by circumstances of subsequent, du- 
ration and growth, produce, by gradations almost in- 
sensible, the niQiiifuld diversities of form and struc- 
ture, wliicli hereafter we sliall attempt to describe. 

1 32. lu our discussion of these several textures, of 
we have noticed only in a general way, the direct Jj' 
means by which the vessels and cells that construct 
them are connected with each otlier ; i)ut, when 
treating of the sap-vcssels of the absorbent vessels, 
and of the cellular tissue, we endeavoured to .slmw, 
that an universiil communication obtains between 
these elementary organs, and consequently inferred, 
that some modi* of connection, by which it can be 
accomplished, must have place. Grew considered Opinion of 
the vascular and cellular parts to be connected with » 
each other, not only by the transverse partitions of 
cellular substance that intercept the vessels — but 
** psr miniims partes organicaa ; timt is to say, the 
parcnchymous fibres arc wrapped round about the 
vessels, or at least interwoven witli Uiem, and w itli 
every fibre of every vessel, as in very wJiitc nsh or 
fir wood may be observed.” {Anat,ofPlan/stp, 121 .) 

These fibres, Grew elsewluTC considers as vessels, 
and consequently must be regarded as maintaining, 
with Malpighi, a vascular connection between these 
organs. In a description of the young branches of ot Mal- 
Chesnut and Oak, Malpighi delineates minute fila- pifiln ; 
ments, springing on every side from the vessels of* the 
wood, and continued into the adjacent cellular tis- 
sue {Anat, Plantar, p. 2?.) ; but he does not state 
whether they are to be regarded us vessels or simple 
fibres. We have before shown, however, that lu; 
considered the cells to be everywhere furnished with 
minute ramifications derived from the [lerpeiuliculur 
vessels ; and, indeed, he held it probable, that the 
nutrient fluids, moving through the vessels, were, in 
in all parts, poured into the cells, and there under- 
going a certain preparation, were aflerw'ards mixed 
with more recent juices, and with them taken up 
and applied to the support of the young buds and 
leaves, {Anat, Plantar, p. 30.) Tliis doctrine has 
since been held by Darwin and Knight, and it neces- 
sarily supposes a vascular connection between tlie 
vessels and the cells, by which the functions both of 
secretion and absorption can be performed. The mU 
croscopical observations of Leuwenlioeck, already 
noticed, supply ikither evidence in support of this 
opinion. 

133. In the h^othesis ofMirbcl, both cells andofMiibvL 
vessels are considered as one and the same mem- 
brane. He rejects, therefore, the aid of all interme- 
diate organs, as necessory to connect them together ; 
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'r xinu s. YuaiiiiiiiiiL'd between the vessels and cells, by the nie- 
111 ' pores in their sides, ^s, liowcver, these 
pores are nowhere proved to Iiave existence but in 
(lit? imagination of the author, we may altogethtn* re- 
j(‘et their agency in maintaining a communication 
betwixt the vessels and cells of plants. In the opi- 
ofKif Mi. of M. Kieser, tlie conjunction of the cells w^ith 

the vessels is extremely simple, the sides of the cells, 
says he, being contiguous to the sides of the vcssels- 
[Mn». sur COrfynuhaL tin Plantes^ p. 9^0 
intjre contiguity of parts does not amount to connec- 
tion, nmch less does it aflbrd any information con- 
cerning the actual communication that exists between 
these organs. In addition, therefore, to connection 
by r(’lliilar substance, it seems absolutely necessary 
to suppose also the existence of a vascular structure, 
which shall at once serve as a medium both of con- 
neetion and communication. 

Rosrm- 1’^ ^- concluding this branch of the subject, 

hliiiK cj.r we may observe that the structure of the cellular tis- 
Fue, mid its relation to the vascular system in plants, 
tij Animal ^ppe^rs, in many ]joints, to resemble that of the adi- 
Icxiiiiih. their relation to the vascular system 

of animals. 'J’hcsc cells arc dtjscribcd as minute dose 
cavities, ])ossessing no apparent communication with 
each other ; and w ithin tliem adipose matter is alter- 
nately deposited and removed. Now, the deposition 
of this ^natter could only be acconudishcd by secret- 
ing vessels, which terminated in the cells, and its re- 
moval be effected by absorbents, which originated 
from them ; and accordingly, both blood-vessels and 
absorbents are found to be present in tlii.s texture ; 
but neither the secreting nor absorbing orifices have 
ever been actually observed. Within tlie cells of the 
cellular tissue of plants, the alternate deposition and 
removal of various m.-rlters are not less certain ; and 
in the germinating seed, the matter that actually ex- 
isted in the cells is found allerwards in the vessels. 
We arc led, tlierefiirc, or rather we are driven, not 
only by the direct exclusion of all other alleged 
means ol' communication, but by a close analogy in 
the exercise ol’ these anijrial and vegetable functions, 
to conclude, that .secTciing and absorbing vessels 
must be ein]>loyed to deposit and remove the sc- 
crett'd matter J’rom the cells of plants, in the same 
way as thev^ are considered to *.(iect similar depo- 
sitions ufid removals of adipoj'o matter from the cells 
of animals ; and as this alternate function seems to go 
on in every part of the jduni, capable of active vege- 
tation, it may farther be hiiincd, that. a vascular con- 
nection and communication exists between the vessels 
and cells in all parts ol the vegetable system, 
iiicgul.li l.S.'i. By means ol’thi.s giiieral conimunicution be- 
J'J"' ^‘1^1* I** tween tlie vcsst l and tlie cells, we are enabled to 
®‘*1*- assign sai.isfuctoiy reiisons for some puzzling pheao- 
meiiii, which have occurred in relation to the rnove- 
meiits of the s:ip. It is by this alternate action of 
si'crc-tioii and absorption, (hut, in young plantSv wc 
iim^l ^oppose the ceils of the pith, during the first 
to he tilled with finid ; and to be rendered dry 
iin* the most part ever ulVer. In like mnimcT, the sur- 
face of tlii bark, in cotuact with the wood, appears, 
in soiiie trees, as the Birch, to In* rendered moist dur- 
ing tlic rise of the sap in spring ; V' ^’idi led Dr Wal- 


ker and others to suppose, that tho sap rose in part Common 
betwixt the bark atid the wood ; an opinion not at all Tcxti i^a, 
probable in itself, and certainly not supported by 
what is observed in most other trees. The fact, 
however, is ea>iiy explicable, on the supposition that 
the sap was traiisi’used from the alburnous vessels of 
the w'ood, in the same manner ns, at a later })eriod, 
it is secreted in the same part, but in a difierent form, 
by the vessels of the bark, to form the new matter 
that is annually added to the tree. 

136\ That the sap of plants was capable of moving LaieralMo' 
in a lateral direction, was inferred by Malpighi lion of Sap. 
from the fact that parts lived and grew, when the 
perpendicular vessels that sut>plied them with nutri- 
ment had been destroyed. (Anat. Plantar, p. 1.3.) 

The experiments ol’ Hales afford more decisive evi- 
dence regarding this lateral movement of the sap. 

He cut two large gaps in the opposite sides of an Oak 
brancli, at four inches distance from each other, car- 
rying the incisions down to the pith : the branch 
nevertheless absorbed and perspired water, but only 
in half tlie (juantiry that another similar, but uncut, 
branch did. In branch of Cherry-tree, he made 
four similar cuts down to the pith, at four inches 
distance from eucli other, and opposed to the four 
points of the conipas.s ; the branch notwithstanding 
absorbed, in forty-eight hours, twenty-four ounces of 
water. (fV'/f. Shtfin^ p. 128. .3d KdiU) And when 
similar incisions were made on branches, while still 
attached to tlie tree, their leaves continued green, 
nearly as long as those of other branches in a natural 
state ; whence he justly inferred, that, at these gaps 
made in the branch, a lateral movement of the sap 
must have taken place. Experiments of a similar 
nature have been made, and like results obtained, by 
Mr Knight {Phil, Trans, IS08,) ; so that it seems 
clear, that, in certain circumstanccB, a lateral move- 
ment of the sup must have place. 

1 . 37 . In what maniuT, then, must we suppose this How c fleet- 
movement to be accomplislied > Grew supposed the 
cellular tissue, that stretches from the circumference 
to the centre of the plant, to be tho instrument by 
which such a communication could be maintained ; 
but the impenneahiJity of’ this tissue to fluids oppo.ses 
such .an opinion, Malpighi thought the lateral 
communication to be nude by an anastoviosis of ves- 
.scls , but in the vessels of plants no such mode of 
communication appears to exist. , I’rom the ascent of 
the sap in branclies in which the vessels had been 
thus previously cut through, Mr Knight infers, that 
this fluid does not rise in the vessels at all, but is 
conveyed through the ediular tissue. This opinion * 
necessarily implies the permeability of this tissue by 
fluids, which, as we have shown, is contradicted by 
direct experiment, us well as by microscopical ob- 
sei-vation. Since, therefore, this lateral movement of 
the sap cannot bo accomplished, either by simple 
percolation through the cells or vessels, or by direct 
anastomosis of tlie;vesseis with one another, no other 
known means of effecting it remain, but those of al- 
ternate deposition and absorption by the vessels 
into and I’roni the cells. And if, as we have seen, the 
bap-vessels of jdants deposit coloured fluids in tlie 
cells which the capillary absorbents of parasitic plants 
are able to take ii^), there seems no reiison for deny- 
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Common mg to the vascular productions, which liave been suji- 
posed everywhere to spring from the perpendicular 
vessels, a like capacity of absorbing fluids from the 
adjacent cells. These fluids must, however, in all 
cases, have been deposited before they could be ab- 
sorbed ; and by the alternate exercise of these func- 
tions, there is no difficulty in conceiving how a lateral 
movement of the sap might be accojuplislied, in parts, 
where, by the incision of the vessiils, a stop was ne- 
cessarily put to its perpendicular ascent. 

Section IV. 

Of the Shin or CutMar ‘Texturey ami its Appntda^cs, 
Auticlk I. 

Description and Slructure of the Shin, 

Tin? Skui. 138. The skin, rind, cuticle, or epidermis, as it 
has been variously named, is the last ol‘ the common 
textures that remains to be described. It is the ge- 
neral envelope which invests all parts of the plant 
and all its productions, being equally common to the 
trunk and brunches, the root, the leaves, the flowers, 
.Tud the fruit ; but in these diflerent parts, and even 
in similar parts of different plants, it exhibits the 
greatest diversity of appearance, form, and texture. 

T)i sei ip- 1 3 (j, In herbaceous plants, and in the young shoots 
of those which are arborescent, it rcs(‘mbles a thin 
membrane, but is generally thicker on the stem than 
on the roots or leuvi's, and is of still more delicate 
Iii'V'onng tt'xturc where it is extended on the flowers. In 
i'jc' s. ** some leaves, however, it is thick and dense, as is the 
case also in several fruits, and is thereby fitted to 
resist the effects of too rapid desiccation. On the 
upj)er surface of some leaves, on many fruits, and on 
roots, it is an entire membrane, destitute of any u- 
pertures or pores ; but on many stems, on the under 
surfaces of leaves, and sometimes on the upper, it 
is frequently furnished with numerous pores, often 
visible to the naked eye, and with other luminous 
points of smaller dimensions, which Du Hamel also 
regards as apertures. It^ is readily separable from 
the bark in recent and succulent parts, or after ma- 
ceration in water ; and, in certain leaves, it is very 
completely separated by a species of caterpillar, 
named by Heaumur, the ivhn\ It appears then to 
be IX thin transparent membrane, often destitute of 
colour, and deriving, therefore, its appearance from 
the colour of the parts beneath ; but both in leaves 
and flowers it is often itself coloured. It is frequent- 
ly seen to extend in all its dimensions, in common 
with the parts it covers. Very often too, as will be 
noticed hereafter, its surface is covered with hairs, 
and sometimes small follicles or utricles are met with, 
which exercise a glandular function. 

In Om 140. The cliaractera above enumerated belong 
'IVets, chiefly to the cuticle in its young and^ succulent 

state: In perennial plants, it commonly possesses 
others that ore quite dissimilar. It is of a different 
colour not only on different trees, but on different 
parts of the same tree. It is white and shining on 
the trunk of tlie Birch, and browner on the branch- 
es ; greyish on the Plum-tree ; red and silvery on 
the Cherry ; green on tlic young branches of the 
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Peach, and ash-coloured on the larger branches. 

In these and many othc>r instances, it does not, says 
Du Hamel, iiu.'reJy particiiJate in the colour of the ’ 
body it covers, but contributes itself to give colour to 
the exterior bark ; for when it is stripped off’, the 
substance below lias frequently a dilfereiU colour. 

(Ph^s. des Arbresy Tom. 1. p. 10.) By the? gradual 
enlargement of the trunk it is stretched and dried, 
and ut length loses its vitality, and, as well as 
tile bark beneath, is variously cracked and broken. 

Before this happens, however, it often undergoes 
considerable extension in all it dimensions, enlarg- 
ing in breadth, and sti'ctcliing longitudinally over 
the young shoots. This expanded state is particu- 
larly remarkable in certain fruits, in which, when 
they enlarge slowly, the cuticle is extended without 
rupture, t«> a very large size; but if the expansion 
be very rapid, as after considerable rains, the cuticle 
then gives way. Jii certain trees, the cuticle is more 
susceptible of expansion than in others; and in very 
vigorous tree.s, it breaks more slowly than in those 
whose growth is languishing, although these latter 
push forward more slowly than the former. {Ihul. 
p. 11.) In some vigorous trees of this description, 
it altogether resists rupture, and in this state the tree 
is often said to be hide-bound, or bark-bound. 

141. In most instances, tlie cuticle, when taken Coni|-»s->(l 
from young branches, appears to consist of a single Inyei'.. 
layer; but on the branclies of many species, says 

Du Maniel, after one plate or layer has been remov- 
ed, another may be seen beneath, which rcsembica 
the former in its texture, but is much thinner and 
more green and succulent. From the Birch -tree, la; 
has removed more than six layers, very thin and 
very distinct from each other, and is of opinion that 
more might still be separated. Sometimes the ori* 
ginal cuticle seems to be entirely thrown off", and the 
exterior covering is formed by a portion of the cel- 
lular tissue of the bark. Grew thinks that this sub- 
stitution takes place annually, the olde r skin being 
cast off like the skin of an adder, by the generation 
of a now one beneath. (Anai. of Plants, p. J14.) 

Du Hamel describes akso the existence of .small 
leaflets or scales, wliicii are continually detached 
from the cuticle of some trees; and these lie con- 
siders to be as constantly replaced, by liie fonnution 
of new ones beneath them. 

142. Concerning the regeneration of the cuticle I- t^die- 
on parts from which it has been removed, Du 

mel ol)serves, that when the wound is covered with 
waxed-cloth, a new cuticle is proniplly formed with- 
out any separation of a portion of the bark beneath. 

When the exterior portion of the bark is removed 
witli the skin, the inner part of il is etjuuHy capable 
of regenerating a cuticle ; but if the wound be not 
protected from the air, a certain degree ol' exfolia- 
tion first occurs, and, under the decayed parts, a 
new skin lunns. Even where the bark of a Cherry- 
tree was entirely removed, from the trunk, he found 
that the wood w'as (dupable of regt'nerating a new 
bark and cuticle, if the parts were properly protect- 
ed from the uir. This cuticle did not originute from 
that which remained on the roots and branches; 
but was reproduced in isolated portions on diflerent 
parts of tlie trunk ; it continued, however, after the 
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lapse of fifrccn years, alw'ay.s dilFerciit from that of 
the natural growlJj, In other instaiues, he adds, 
the cuticle doe.s not seem to be regenerated at all. 
Ho remarks certain analogies to exist behrecn the 
euticlo in some plants and in animals. Both, he adds, 
aeem, in certain circumstances, capable of great 
extension ; both arc easily regenerated, and that in 
isolated portions, and not by continuity of organs, 
as is c'omnum in other instances ; and both, lastly, 
arc ])crpetually obliterated, and continually and im- 
perceptibly renewed. (Phj/s, des Arbres, Tom. I. 

p. 11.) 

■ 1 diS. With respect to the nature of the cuticle, 
very difterent opinions have been advanced, and still 
contijuie to prevail. Arc we to regard it as a pe- 
culiar organ, formed immediately by the proper ex- 
ercise of the veg<‘tntive functions, or is it produced 
in a sort of secondary manner, by some changes in- 
duced on some previously constructed organ ? Grew 
as,serted it to be sometimes original, and in some in- 
Ktancca produced out of the exterior layer of the 
cortical texture beneath it ; ond this view of its ori- 
gin seems to be generally supported by the descrip- 
tive character which has been assigned to it. Its co- 
existence with the first traces of vegetable organiza- 
tion, its continued grow'^th and expansion, and its sub- 
setiuent regencratiem, after removal, all seem to favour 
its primary and independent origin ; and this view is 
also supported by investigations into its minute 
structure. Mirbel, howen^er, .and some other writers 
after Hill, have regarded il, in all cases, not us an ori- 
ginal membrane, but formed by the exterior sides of 
the common tissue of the plant ; and where there is 
no separation of these sides in the form of a mem • 
brane, such plants arc held to be destitute of a cu- 
ticle. (Exjmit, dv VOr^anmtt. p. 10.‘L) This 
nuy assimilate very wen with the mechaiiiral view's 
that pervade all this luitlior’s sju'Cidations concerning 
vegetable organization ; but w'ill, we suspect, ^make 
few converts among those accustomed to contem- 
plate the powx rs and properties of living textures. 

li'l*. Another question relating t(» thi^ organ is. 
Whether it must be considered u simple menihranc 
of uniform structure, or a coTupound of two distinct 
parts, like the true skin and tlie cuticle in animals? 
Grew seems to have regarded it .is a simple body, but 
constructed both of vessels and cells, the cells being 
continuous with those of the hark, (Anat. ofPhnt.^^ 
p. fij’.} Such too seems to luivc been nearly the opi- 
nion of iMalpigln, w’ho describes it as constructed of 
horizontiil ninges of ceil.-, but ofteu delineates reti- 
culations of vc.ssc1h U.K constituting a part of it.s struc- 
ture. {Annt. Planlau p. li— -I 9 .) In the Birch, the 
Plum, the Ghony-tree, and otlicrs, Du Hamel de- 
clares the component fibres of the cuticle to possess 
a direction transverse to that of the trunk ; but this is 
not general. In the Birch*tree, tlie fibres sermetl to 
be |)lacc‘d parallel to each other, and to lu connect- 
ed together by lateral fibres ; but he could sre no- 
lliing of the vt*siculnr structure of Malj)ighi aim 
Grow, and regards^ tlierefore, the structure of this 
texture to be aJtogclJicr tibroiis. {Pbi/,s, fles Arbors, 
Tom. I. p. 8 and f).) H. Desfontaincs, on the other 
hand, describes it as a membrane, resembling in ap- 
peuranco a thin plate of parchment, and perforated 


by imperceptible pores, which give issue to the in- Coinnioo 
sensible tranapir.ition. Its structure he regai'ds as ^ffext nreg. 
unknown, but considers it capabk of regeneration. 

(Mt-m, dfi NaL Tom. 1. p. 4-81.) 

1 4.5. M. Kieser, who profewb to have studied this of Kicser ; 
texture with great attention, adopts nearly the opi- 
nion of Grew ; pronouncing the cuticle to be con- 
structed of a very fine cellular tissue*, and of ex- 
tremely minute vessels, which run through its whole 
c*xteiit. These vessels form an exceedingly delicate 
and subtile net-work, the meshes of wdiich p08se.ss 
very different forms, and their vessels tt'rmiiuite at 
tlie orifice of a pore. His observations wore made 
on the cuticle of Ji aves. On iJie inferior surface of 
the leaf of Amarifllh formo&issmtti (fig, 14. A. Plate 
XVllJ.) magnified ii()0 times, these vascular meshes 
of the cuticle have an elongated hexagonal form ; and 
four of their vissi ls proctHid alw'ays lo terminate at 
the orifice of the little oblong aperture or pore situ- 
ated at their junction. In C(/n7ia Indkai the vessels 
of the meshes on the low'cr part ol‘ the leaf, which 
thus terminutc in the pores, are said to originate from 
a fasciculus of the spiral vessels that ramify through 
the leaf; as is represented at a' in fig. 14. B. Plate 
XVIIl. ; and within the areas of the larger meshes, u 
still finer net-work of vessels is seen. On the infe- 
rior surface of the leaf of a species of Pern, tlie ves- 
sels of the cuticle, instead of forming meshes of dif- 
ferc'Ut figures, exlnbit the apjiearuuce of sinuous 
lines, which run in every direction through the cuti- 
cle. See fig. 1,5. l^latc XV'IH. which represents the 
central part of the little adjoining leaf, magnified 1.‘10 
times, 'rhese biniious vcs.«ils ofteti join, and, after 
making a half circle, terminate by one extremity in 
the minute pores t*\eiy where spread over the leal’, 
and by the other in the larger vascular fasciculi that 
ramify through it. At the letter k, in this figure, the 
hexagonal cells tliut construct the |mrenchvnio of the 
leaf, are distinctly visible through the vascular slniio- 
sities of the cuticle. It was by the examination of 
this leaf that M. Kieser ivas first cnuhled to (li.scover 
the origin and termination of the vessels that con- 
struct the cuticle; having in all his juevious investi- 
gations examined the cuticle in its separnted state, 
after it was detached from its connection with the 
other organs ; hut the rc.searche8 made on tJiis leaf 
reiidereil cveiy thing clear. (A/An. sur l*()rganmL 
f/CA* P/rtW/CA’, p, Hl-li.) 

14(), 'file vascular net-work of the cuticle, thus de- of Krctckpi 
scribed by M. Kie.ser and others, had been regarded others, 
as a deception by M. Krocker, wdio considered these 
reticulated figures as no part of the real structure of 
the cuticle, but merely as the sides of the .subjacent 
cells ; in which opinion, ISprengel, Link, Jurinc, and 
Mirbel, concurred : but M. Kieser, in opposition to 
this opinion, maintains that, in the Pern and other 
leaves, the real cellular structure of the parcnchymc 
is seen entire through the vascular reticulations of 
the cuticle, with the meshes of which the sides of 
the subjacent cells do not anywhere coincide. He 
observes tliat these cells are commonly much smaller 
than the vasculai' meshes w'hich cover tliem ; and that 
tJie vessels of these meshes may be traced, as before 
remarked, to the larger fascicidi that construct the 
leaf. Ill the Fern, the vascular structure of the cuti- 
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rommon cle j« the same on both sides of the leaf, but the su- 
pefirtr jjJjIjj po^g^j^g j)orcs. 

Ij.'j', jY very didbrent view of the structure of the 
cuticle was tukcu by the late celebrated JM. De Saus- 
Opinion of sure. He regarded it not as a sini})le, but a cmn- 
Oe S.nifc. texture, consisting of a very delicate external 

pellicle or membrane, beneath which was placed a 
net-work of very fine vessels, 'llie external mem- 
brane he describes as perforated by pores of unequal 
figure, between which he observed some opaque and 
tortuous filaments, disposed in a reticulated manner, 
each mesh being forme<l by six filaments, i\»ur of 
which termmated at each pore. To this arrange-' 
menl ol' filaments, lie gave the name of cortical net- 
work, and regarded it as quite distinct from the cu- 
ticle that covered it. 'fhe meshes of this net-work 
differ much in size and figure in different leaves ; 
and, when minutely examined, they are often seen 
to form junctions, but never to cross eadi oUier ; 
whence he was led to regard them as vessels de- 
rived from those of the expanded petiole, aBd thus 
constituting a very fine \a«cular net-work. A simi- 
lar structure was observed in the petals of the flower. 
{Encijc/op. Method. Tom. 1. p. 67.) 

11-8. M. Decandolle, to whose researches we be- 
fore alluded when treating of the absorbent system, 
adopts a similar view of the compound nature of this 
texture. He describes it us consisting of a proper 
cuticle, and of a <!ortical net-work, the vessels of 
which terminate at oval pores, more or less elon- 
gated. Around these pores, the vessels (or fibres, 
iis ho calls them) form an oval ring, which is con- 
nected to the rest of the net-work, by two, three, 
or four radiating vessels, derived from the vessels of 
the petiole, I'hesc' vessels of the petiole he considers 
to form, first, the larger vascular fasciculi ; then, by 
their subdivision, the parenchyme of the leaf, and af- 
ferwards to construct the net-work that terminates 
at the port’s, 'J’he form of the meshes of the vas- 
cular rings, and of the pores, is the same always in 
the same s])ecics, ajul on the same faces of the stem, 
the leaves, and the flowers. (Mhi. dr I'lmtitui. KaL 
Tom. I. p, .'tril.) 

14<). Such are the very diftbrent opinions hi?ld by 
enlightened obta^rvers eoiicerning tins texture, hhicli 
professes to have given descriptions from accurate iiii- 
croH'opical observation, and it would therefore be pre- 
sumptuous, on mere reasoning alone, to decide on ihcir 
respective merits, (vranling to each parly similar 
credit, as far us regards accuracy of observation, we 
confess that the latter opinion seems to us, on other 
grounds, best entitled to preference. In both vicw.s, 
the direct connection of the vascular system with tlie 
external pores of th(J leaf is admitted, which is per- 
liaps the most important point in tlie inquiry ; and 
the only difference is, wdiethcr these vessels shall he 
regarded as a constituent part of the cuticle itself, 
or as forming a fine vascular net-work, connec^ted . 
with, but still distinct IVom it, 

Airnci.E II. 

Of the Pores of the Shhu 
J50. The pores of the cuticle, called sometimes 
^ cortical or miliary glands, so often mentioned al- 
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ready, deserve a more detailed description. They rommon 
were first noticed by Grew, who describes many on- 
fices as existing on the leaves of diflbrcnt plants, 
which vary in size, number, shape, and position. 
the white lily, they are of an oval shapi;, of a white 
colour, and each is surrourwlcd l>y a slender border. 

When viewed through a good glass, they appear ag 
if standing about ^th or ^th of an inch ajiart all over 
the leaf, but not arranged in any regular ordt r. In the 
Pine also, they have an oval shape, but have no rising 
border ; and are arranged in lines from one cud of 
the leaf to the other, {/tmi. tf iHanU, p. lo.S.) 

Hedwig coiiKidcrcduhe borders mentioned by Grew, 
as produced by a ring of one or more vesseis which 
terminated in the pore. 'J’hc number ol‘ pores ho 
represents w< exceedingly great. In the square oJ' a 
line of the cuticle of a bulbous lily, he reckoned 
Clin pores. 

151. 'fhe characters and position of these pores by Dccaii- 
have been farther examined by M. Dec.^ndolle, on 
more than (iOO plants. They occur mos>l frequently 
on the leaves, occupying both surfaces in herbs, and 
in trees chiefly the inferior surface. Stems, in ge- 
neral, have no pores, except, as in the Gramlneic, 
where they arc succulent, and have the character of 
leaves, or where tlm plant is altogether destitute t>f 
leaves, as the Cactus. On the prominent lines of 
the leaves and stems, no pores are to be seen, but 
only in tlie grooves or depressed surfaces, 'fhey 
are never observed on the root, not even on bulbous 
root*, where the scales of the bulb are true leaves. 

The small leaflets called slipuln* and bractea’, some- 
times have, and sometimes have not, pores. J'lie 
cqlkes of the flower, in general, have j)ores, hut 
the petals have not. Pericarps exhibit great variety 
in regard to pores ; fleshy fruits are generally desti- 
tute of them. The envelopes of the seed are desti- 
tute of' pores, but they arc found on all seminal 
leaves that rise above the ground. The lower tribes 
of Vegetables, as the fuciy nnisci, hepafica'i fungif 
\c. are destitute of pores. 

1,52. The occurrence of pores in those plants Influence ef 
where they are found, seems to be much influenced^"'®” *be 
by e.\ternaJ circumstamses. They are never 
witlj but oil vegetables, and those parts of vegetables 
that are exposed to the air; and, therefore, tiie in- 
ternal surfUees of many leaves ilia I embrace the 
stem art' without pores, though, on the external sur- 
faces of the same leaves, they are ahimdant. No 
plant that is completely aquatic, nor any part of it 
that is Imbitually under watirr, is provided wiili these 
organs, but the parts wdiich rise abo\e the water, 
arc furnished w’ith them, h\ Ixuomuidiis (ujuaticuSi 
tlie leaves that are constuutl)' under water, ari; des- 
titute of pores, w hile those that float on tlie surface 
arc provided with them, but only on their superior 
face. Even leaves, whicli do not natuiiilly pobsess* 
pores when under water, acquire tliem if they are 
made to grow in air ; and laud plants, on the con- 
trary, when nwido to grow under water, may, by 
auch treatment, he deprived of their pores. Thus^ 
the leal’ of green mint, when gronmig in air, posses- 
ses not few'er.than 1800 pores on its lower surface ; 
but if kept for a month under water, its leaves falh 
and the new oncathat succeed arc destitute of pores.' 
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Light iecnis to be necessary also to the pro- 
duction of pores, tor etiolated plants do not possess 
(W‘lii"luoii ^***^^^** When grown by the light of lamps, the 
Poresf * leaves possess a few pores; and in all cases, the 
parts secluded from light and air are destitute of these 
organs, but acquire thein\ if they are duly exposed. 
These pores, M. Dccaodolle, as we had before occa- 
sion to remark, considers to perform alternately the 
iiinctions both of transpiration and absorption. (Mem, 
de I' Inslit. Nat, Torn. 1. p. 35},) 

1.54. This general account of the pores of plants 
is conhrnied by the researches of M. Rudolphi. In 
most herbaceous plants, he found the pores to occu- 
py both sides of the leal', hut in trees, only tlie in- 
ferior surface?. I’lii'y were not often met widi on 
the parts of the Howers, or on fruits; they were 
never seen on roots, nor on the trunks of trees ; nor 
ever on aquatic jdants, except on such parts us were 
raised above llu* w ater. 'J'lie lower tribes of vege- 
tables .seemed to be universally dcstilute of them ; 
the leaves also of tliose [ilants that were covered 
thickly with Iniirs on both i?i(le.s had no pores. The 
form of the jiores was commonly oval or elliptical, 
but in a few in.stanoe$ square or rhomboidul. In 
size they very much varied in different plants, but in 
the same plant the size was uniform. The largest 
pores were seen on the leaf of the white lily ; the 
sraiille.st on that of the French bean. (Kicset 's Mt'm. 
sur t'Or^finisat. r/r.v Plnnti'S, p. 144.) 

155. From these accounts 4)f the occurrence of 
pores, and of the conditions necessary to their pro- 
’ auction, they cannot be considered as an essential, 
or indeed a primary character of tlie cuticle ; but 
as owing their existence to the more perfect exer- 
cise of the vegetable powers. Hence the probabi- 
lity that they are caused by innumerable vascidar 
productions from the larger fasciculi of vessels, which 
gradually penetrate the cuticle, and thus open a way 
for tlie discharge of their fluids, as the researches of 
De Saussiire and Kieser seem to prove. That the 
exclusion of air and light should prevent the forma- 
tion of pores in the cuticle, is nothing more than we 
see daily on a larger scale, with regard to branches 
themselves ; for tree.s that grow very much crowded 
together, seldom produce branches from their sides ; 
and if herbaceous plants be made to grow entirely 
secluded from light, they run alvugether into stalk, 
find produce no buds or leaves from their sides. 

ARTio.r in. 

Of Hairs. 

Dpsrripiion 15^. From the surface of the cuticle, in many 
parts of herbaceous plants, and in the succulent 
parts of arborescent ones, hairs (pili) are seen to 
spring. They possess very different fonns, and vary 
likewise greatly in texture. In a strict sense, they 
may be defined small filaments possessing consider- 
able stiffness, which project fiom the surface, ?iiid 
stand out pretty erect. When they are vt?ry nu- 
rocro\is, a little soft, and less erect, they lake the 
name of vilH ; when still softer and less numerous, 
they are termed down (pubasj. Sometimes this 
down is composed of long hairs nearly reseinbling 
wool ; at oth^jr times it approachtni. more to the cha- 
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racter of cotton. When the hairs arc stiff and ranged Corntflori 
along the edge of a surface, like the lashes of the T^hi^ s.^ 
eye, tliey are named cilia ; and if, with these clmrac- 
ters, they are produced to a greater length, as in the 
beard or awn of wheat, they acquire the name of 
barha or arista. Sometimes they resemble the bristles 
of the hog, and are tlien called seliv. Many other 
varieties are enumerated by botanists, who farther 
distinguish them by various names, according as 
they terminate in a single point, or are hooked, 
or forked, or branched, or feathered, &c. In some 
instances, instead of appearing like one continuous 
substance, they are composed of many joints, or are 
said to be articulated. In figures If), and J7* Plate 
XVJlf. we^have copied from Du Iliimel a few of 
the varieties, both of single and jointed hairs ; but 
the forms they exhibit are so numerous and diversi- 
fied, that we must refer to the writCMs on botany for 
minuter information. In .^ome examples, the point 
of the hair is terniiuiited by a siuall rounded globu- 
let, and sometimes hy a fine filament that seems to 
proceed out. of the liair. 

157. According to M. Decandolle, these several 
varieties of liaiiis appear generally on those parts of*'^”*' 
the stem and leaves that are destitute of pores ; that 

is, on the prominent lines formed by the iasciculi of 
vessels, . and wliieh have been absurdly called the 
nefves of tlie leaves, fhey apjiear also on the edges 
of leaves, whose pores are ii(*ver .seen, so that, in 
position, the hairs and pores always differ, f Alt'm, 
de VInUiiul. Nat, Tom. I.) On the pistals of flowers, 
as wtll as on leaves, various capillary productions 
also occur, wliich frequently contribute much to 
their richness and beauty. 

158. With regard to the structure of thc^^e minute .^tincitiM 
bodies, littk? that is satisfactory can be said. They 

seem to originate either directly from the cuticle, or 
from the cortical texture beneath it ; Init not often 
from the ligneous texture, except in those instances 
where they are very long and rigid, as in the awns 
of wheat. Du Hamel observes, that almost all of 
them are implanted on siimll bodie.s, similar to the 
bulbs which give origin to the hairs of animals. 

( Phi/s. de.s ArireSi 'I'oin. I. p. 183.) They commonly 
re.semble simple filameni.s, but often appear like 
elongated cells threaded on one another, and, in- 
stead of terminating in sharp point, end in a small 
papilla or utricle, which yields, in many instances, 
a viscid or oily matter, or sometimes a coloured li- 
quor, wliicli has led many to regard them as exercis- 
ing a glandular function. One species of tliese sup- 
posed glandular organs has been more particularly 
studied, and their fluid analysed by M. Deyeux, 
who gives the following account of it. 

15i). Soon after the seeds of tlie chick-pea (CiccrHaini of 
anctinum) are sown, its first leaves are seen to be Chick-Pea. 
covered with hairs, at the extremity of each of which 
is atransparint globule, about the size of a small pin 
head, consisting of a fluid matter. It abounds most 
in mid-day, ulien the air is warm and dry, and is 
scarcely perct ptible at night, or when the air is cold 
and moist ; after rain, indeed, it does not again appear 
for two or three days. When these fluid gl^ules 
w’ere removed, in a dry day, by blotting paper, they 
soon agftin reappeared ; they were aciil to the taste, 
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rcdiloned litmus paper, and caused an effervescence 
in carbonate of potass, when brought in contact with 
it. He regarded them as composed of oxalic acid, 
the properties of which they precisely resembled. 
(Mhu de VImiiU NaU Torn. I. p. 157.) 

Hairs not i()0. These acid globules, and perhaps the other 

(»lan«liiljir. viscid, and oleaginous, or resinous substances fur- 
nished by hairs, are not, properly speaking, glandular 
secretions ; but peculiar Huids, which, alter their se- 
paration from the fluids of the leaf, experience certain 
changes from the agency of heat and light, during 
their passage through these delicate organs. There 
does not, therefore, seem any good reason for con- 
sidering such bodies as glands. Many have consider- 
ed these hairs, as the organs by which transpiration 
is carried on, and others, as those by which dews and 
fluids are absorbed— offices for which their structure 
seems but little fitted ; and the transpiring and ab- 
sorbing powers of leaves, are in proportion to tlie 
number of their pores, and not of tlicir hairs. In 
many instances, they are obviously designed for pro- 
tection against cold and moisture; but this is not the 
place to consider their uses, farther than is necessary 
to assist ill establishing their anatomical character. 

AnxicLE IV. 

Of Prickies. 

D.'fniitiou; (t IS fiot casy to discriminate between some of 

the hanh'r species of hairs, described in the former 
article, and those to which the appellation of prickles 
{acuta) has been assigned. They are defined by Du 
Hmnel to be excrescences, often hard, and always ter- 
minated by a sharp point, which are developed with 
the other productions of plants, but are not enclosed 
in particular buds ; so that they may, for the most 
part, be regarded as hard and solid hairs. 

They spring equally from the stem, the 
branches, the petioles of the leaves, and also from 
the leaves themselves in various plants ; and in the 
Chesnut and some others, they are seen to cover the 
fruit. They are frequently strait, but in the Rose 
and many others are curved at the point, as in fig. 
liJ. Plate XVllI. ; and, according to Malpighi, pos- 
sess sometimes in this plant a little head, which yields 
a viscid fluid. 

?itructurc. j 63. Regarding tlieir structure, Grew remarked, 
that they were connected only with the skin or the 
hark, and he therefore named them cortical^ to dis- 
tinguish them from thorns, properly so called, sncii 
as those of the Hawthorn, which spring from the 
wood, and which he denominates ligneous. These 
latter, he odds, always ascend, while the cortical 
tiiorns commonly point downwards, {Anat. of Plants^ 
p. 3.3.) In proof of their origin from tlie bark, Du 
Hamel remarks, tliat, if, after maceration in boiling 
water, the bark of such plants be stripped off, all the 
prickles come avvay with it, and leave not tl)e smallest 
impression on the wood, nor even on the more inte- 
rior layers of ihe bark itself. When a section also is 
made of the branch and prickle, as in fig, 1 8. Plate 
XVIII. the wood y and the pith z arc both seen to 
have no connection with the prickle, but the inner 
layer of the bark x is interposed between the base 
of the prickle and the woodL The prickle does not, 
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however, spring from the skin, for It is formed of many Common 
layers like the bark. As tlie parts become more solid, 
it is loss freely supplied with juice, and therefore 
hardens and turns brown. dcs ArbreHf Tom, 

I. p. 188.) 

16*4. In tlie Nettle (Urlicn dioica)^ Malpighi Prickle of 
states, that, beside the comthon prickles on the leaves, Nettle, 
there are among them others of a ditierent descrip- 
tion. They possess more of a ligneous character, 
are hollow internally, and contain a juice, which, 
when it gains admission beneath the skin, excites 
itching and tumour. (Aunt, Plantar, p. 137.) Dr 
Hooke hud previouf,ly given a much more minute ac- 
count of the sting of this plant. Almost every part 
of it, says he, is covered with prickh's, like sharp 
needles. Each prickle consists of two parts, very 
different in shape and quality from one another; one 
is shaped much like a round bodkin, is very hard and 
stiff, exceedingly transparent and clear, and hollow 
from top to bottom. When this bodkin is thrust into 
the skin, it does not at all bend ; but a certain liquor 
is then seen to move up and down in it, rising tow^arda 
the top, when tlie point is pressed dowm on the base. 

This biisc is formed by a little bag, is more pliable 
than the bodkin part, and within it is a cellular 
structure which contains a thin transparent liquor ; 
see fig. 19 . Plate XVTII.; it is this liquor that rises 
in the tube, and, being deposited beneath the skin 
after it is punctured, excites the irritation tliat suc- 
ceeds. (MtcrograpluOy p. 142.) 

From the analogy in structure between thorns, 
properly so called, and branches, we shall defer their 
consideration until w e come to treat of the slruc.'urr 
of tlie branch. 

Section V. 

(f the Glands of Vegetables, 

165 . Perhaps, in the whole science of Anatomy, Ambi^iiify 
there is no word that lias been employed with sueh^!^ Jjjj 
latitude of signification, and is, therefore, exposed to ^ 
so much ambiguity, as the term gland. In animal 
anatomy it w^as doubtless used at first to denominate 
certain organs from the external resemblance which 
they bore to certain fruiis or seeds ; and in that 
sense it is still employed on several occasions. A f-in Animal 
terwards, it was understood to signify not so much 
the external form as the internal organization, and 
wa.s considered to express a certain structure, by 
which alone the function of secretion could be ex- 
ercised ; but it is well observed by Dr Thomson, in 
liLs valuable work on Inflammation, that “ the defini- 
tion of a .secreting glandular part must be taken from 
its function, and not from its structure ; for nothing 
can be more various tlian the internal structure of 
those organs that are denominated glandular secret- 
ing organs; they con-sist sometimes of convoluted 
vessels, sometimes of follicles or small hollow bags, 
and sometimes of transparent membranes, in which 
neither convoluted vessels, nor mucous follicles, caa 
be perceived.” [Lectures on Ivjlammatiorit p. 31 8.) 

Besides these more simple structures, it is well 
known that most of the internal viscera are likewise 
denominated glands, though differing, in all their 
characters, from those just mentioned. 
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Coninton The ambiguity which thus prevails in aui- 

mul sinritomy, in relation to the use of the term 
gland, has been increased tenfold in the applications 
In V< iro- that have been made of it to ibo organs of vegc- 
And- tables. It is justly observed by IVf. DocundoUe, in 
‘ reference to this subject, that the numerous approxi- 
mations in structure between vegetables and auiinala 
have ollen promuteil our researches into the former, 
but have sometimes led physiologists astray, and in- 
troduced into the language’ of botany many inexact 
expressions. In aiilmal analoniy, tlie term gland is 
LindersUiod to exprei-s some oigfin that exercises a 
secretory function ; but, in vegetable unatumy, this 
t(Tni has often been applied to bodies that are not 
known to lie real seereiory organs. Thus, the cells 
of tile et llular tissue, u lu’eli frejpiently contain resin- 
ous or oily matter, have been sometimes itanied 
vvlhilur o/ane/s ; the little gloluiK ts or utricles at the 
extremities of the hairs on the edges of loaves, ntri- 
Cif/f/y ^Inuds ; the small organs formed by tlie pores 
on the leaf, cnrtlail or miliary ^fatids ; certain fleshy 
tubercles on the leaves, vrvealnr glands ; and the 
little scales that covit the frucilhcation in ferns, 
hcaJiforp} glands^ The ncctariim of the flower com- 
monly contains ii sweet juiee, and is, therefore, 
deemed a gland ; but Liiina.>us, with his usual dis- 
regard both of the structure and iiinction of organs, 
considers as a nectary, not only the body which may 
secrete, but any other that may serve as a receptacle 
of the secretion ; anti, indeed, is said to comprehend 
under this term all those bodit'S which have no re- 
semblance to tlie other parts of the flower, in 
wliatcver variety of form they may appear, or what- 
ever purpose they may serve. ( H'iildenoiv*s Pritu of 
Botani/., p. 87.) In some other instances, tlie 
term gland has been used not to express the se- 
creting organ itself, nor even the receptacle of the 
secretion, but the solid excreted matter on the 
surface of certain leaves ; and others consider hairs, 
and every other protuberance that projects from 
the surface, and contains a fluid ditt'erent from tlie 
common sap, as entitled to the distinctive appella- 
tion of gland. 

1(17. Amid such divcrsil y of opinion roiicerning 
tlie structure, position, and function of these minute 
organs, and such vaguem’ss in the motho(U employ- 
^^'d to characterize them, it is extrctuely difficult to de- 
rinc their true . ature, or declare the principle on 
which this <h’iiT,iiion should proceed. The mere ex- 
istence of a fluid, distinct fi (*iri the common sap in 
any organ, cannot bti consislered as bestowing on it the 
title of gland, otherwise ilic grtjater portion of some 
plants would come to bo regarded as glandular; those 
varieties of structure, which exercise no secretory 
function, may also he excluded from the list ol glands; 
and so likewise the liairs of plants, though contain- 
ing peculiar fluiiis, may be excluded, since those pe- 
culiEirities appear to arise frequently from circum- 
stances foreign to the action of the organ itself, and 
even if they do not, some specific variation of the 
general name they bear is preferable to the employ- 
ment of so ambiguous a word a.s gland. But where 
any organ is distinct from the common textures of the 
vegetable, and, by the peculiarity of its structure, is 
fitted to produce those changes on the vegetable 
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fluids which we name secretion, it may be deemed a f^omnion 
secreting organ. This secretory function, however, "• 

may sometimes be exercised, as in animal bodies, by 
membranous surfaces, andsoraetimes by small isolated 
bodies, to which, perhaps, may properly belong the 
denomination of glands. 

i 6‘8. But, even though this method of defining lVfo(I<’s of 
glands were adopted, it still is a matter of no small 
difficulty to distinguish their species by appropriate ^ ‘ 

appellations. In animal anatomy, no settled rule 
obtains; but the name of tlie gland is assigned 
from some accidental circiimstiuice of situation, 
figure, use, &c. In vegetable anatomy, the botanist, 
regarding glands only as aiding the discrimination 
of species, refers commonly to their situation, and 
speaks of foliaceous, stipular, or pclioiar glands, ac- 
cording as they happen to be seated on tlie leaves, 
the stipulffi, or the petioles. The anatomist imposes 
names according to their fonns, us they chance most 
to resemble a globule, an utricle, or some other 
figure; and the physiologist is chiefly directed by 
ideas which indicate their functions, distinguishing 
tliom into mucous, oily, resinous, or nectariferous 
glands, according to the nature of the fluid tluy 
furnish. Of these different inodes, that which pro- 
ceeds on the appnrc’nt form, where it can be dis- 
covered, seems the most precise ; but as this caimot 
alw'ays be accomjilished, the situation oi’ the organ, 
or the nature of the secreted fluid, must occasion- 
ally be hud recourse to. 

1(19. Of these bodies,, it is to be remarked that air placwl 
tlioy difler in one respect from most of the corre- 
sponding organs in animals, almost all of them being 
seated on tlie eaiermil parts of the plant, like several 
of the more simple glandular bodies in animals. 

'fliis arises from the greater simplicity of vegetable 
org.'inization, particularly as it regards the absorbent 
system, the mode of growth, and the permanciice of 
tile organs produced; whence it happens lliat tlie 
living parts of aged perennial plants are situated on- 
ly at, or near the surface ; and it is only in such 
parts that active secretory functions can have place. 

Hence it is on succulent stems, on leaves, flowers, 
and fruits, during the active st ne of vegetation, that 
the gliindnlur functions of vegetables must be ex- 
ercised, and which parts, therei'ore, arc the appropri- 
ate seat of glands. 

170. In some leaves a secretory fuiiclion extends Spreitv. of 
over a great part of the surface, as in some species of 
Cisfus, of Sugur-inuple, of Larch, and others, enume- 
rated by Du Ilamcl, on which various collections of 
saccharine, gummy, and resinous matter are found. 

{Phps. des yJrbreSf Tom. I, p. 183,) On the leaves 
of Sage, Hooke mentions the occurrence of an in- 
finite number of round balls resembling pearls, and 
which, says he, are nothing but a gummy exudation. 
(Micrographia^ p. M. Gnettard has described by Gun- 

not fewer than seven species of glandular bodies on lanl : 
the leaves of different plants, to which he assigned 
names, chiefly from the appearance of their form; 
these ore the miViary^ the vcsiculavt the squamous^ 
the globular^ the lenticular, tlie utricular, and the 
urceatar glands. Of these reputed species, those 
called miliary are no longer held to be glands, but 
cuticidar pores ; and the squamous species is ibund 
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OnmmAti to be identical with tlic tliin scale that covers the 
Tcxttir^ fructification of ferns. Others add to this list the 
organ called nectary; hut the very vague notions en- 
tertained of its nature and use ultogctht'i* preclude 
the possibility of assigning to it any precise anuto* 
mical character, 

by others. 1 7]. Other writers have proposed to reduce all 
the bodies called glands to two classes, the cethihir 
and tlie t^asailnr. according as they conceive them 
to be formed of cellular tissue simply, or of this tis- 
sue and vessels combined. But such an arrange- 
ment would lead us, in some instances, to coiifoimd 
the mere receptacles of secreted fluids with the or- 
gans tliat secrete tliem ; would bestow^ a secretory 
function on organs, considered by these writers to 


be wm-vascnlar $ and convert the ('nthe cellular tia- ^anaon 
sue of tlie plant into a simple glandular body. The 
glands of plants may indeed possess the lonn and 
sir.e of cells ; but they are not, like cells, close cavi- 
ties; they resemble more the follicles and mucous 
glands of the animal system, and, from tlie nature of 
their furmtion, must always be regarded as vascular. 

Of organs so minute, and so very ijnperfectly 
known and characterized, notliing can l)e attempted 
in the way of unatoinical demonstration. This, how- 
ever, is the less to be regretted, as tlu' glandular 
system iit plants appears, in general, to be of much 
less consequence in the vegetable, tlian if is in the 
animal economy. 


. PART II. 

THE ANATOMY OF THE INDIVIDUAL MEMBF-HS AND ORGANS OF VEGETABLES. 


Pn limiaaiy 172. In the preceding Vart, we have described, 
Ohscrvn- jn gtiiicral, the nature of tlie elementary organs and 
common textures that compose the entire plant ; and 
we come now to the second division of our subject ; 
viz. the description of individual members and or- 
gans. h'ollowiug the method of Grew, we shall 
first exhibit the anatomy of the seed, and the changes 
of form and structure displayed in its evolution. We 
shall next treat of the mature plant, and exhibit 
views of the more remarkable varieties of structure 
observed in its several members, as the trunk, the 
branch, and the root. The organs that originate 
from these members, as buds, leaves, flowers, and 
Ihiits, will then he duly noticed ; and we shall termi- 
nate our descriptions by a brief exhibition of the 
formation ami structure of the vegetable ovum in its 
progress ttiwards the state of the perfect seed. 

'J’he limits within which, in a work like the ju'c- 
sent, we arc necessarily circumscribed, will render 
our view of these individual .structures, when com- 
pared with the immense variety that obtain-s in na- 
Tiirc, exceedingly imperfect; but our |>urpose will 
be accomplished, if we succeed in exhibiting a cor- 
rect and tolerabl) comprehensive outline of the great 
features of vegetable organization, as they are dis- 
played in the individual parts and organs of the more 
perfect )>lants. 

CHAP. 1 . 

THE ANATOMY OP SEED.S. 

Section 1. 

Of the Structure 0 /’ Seeds in general. 
Article I. 

0/ the External Characters and Component Parts of 
Seeds, 

llie Seed : 173- The seed or egg of vegetables (semen vel 

ovtimj is formed at the base of the pistil of the 


flower, in an organ called the ovary its niiaih- 

hereafter to be described. To this organ it is at- «•<““* i*' tlie 
tached by a small stalk, called the umbilical cord 
(funiculus umbilkalis ) ; but sometimes, it is said, 
this cord, probably from its extreme tenuity, or im- 
plication with other organs, cannot be discovered. 

When the seed has attained to maturity, the umbi- 
lical cord dries up and breaks ; and the ovary, in dif- 
ferent plants, opens in various ways, to permit the 
escape of the seed. 

17 l‘» The seeds of diflerent plants exhibit the NnnihcrNof 
greatest diversity in number, size, and ligure. Some- .Sucits : 
times they are few ; in other instances very numer- 
ous. In one plant of white Poppy, Grew reckoned 
.■J2,00() seeds; and on the spike of a species of t^pha^ 
lie numbered 40,1 7h’ J'eeds ; so that, upon the three 
spikes which one stalk of this plant bears, there are 
t-very year produced more than 120,000 seeds. [Anal. 

(tf Plant Sf p. 198.) 

17.'>. In figure, tlie varieties in seeds are so nu- tlirir Si/i- 
merouK as to baffle description; and, with respect tp»”'l 
size, many are so minute as not to be visible to the 
naked eye, mul otliers so large as to reach several 
pounds in weight. The minute corpuscles, wliieh 
are held to represent the seeds of certain cryptoga- 
moiis plants, have received particular names from 
dilferent WTiters ; but mere dilference in .^ize .*^eenl^ 
not, in an imatoniieal vhnv, to allord any just reason 
fur such distinctions. 

17f). The part at which the seed has separuteil liiiihilii'iis 
from the ovary, is indicated by a smail mark or of the 
scar, called l)y Malpighi fencsiro ; by l.imueiis ki- 
lum ; and by GaTtner umbdiens. In some .sirds, 
this scar is of considerable extent, anil is the only 
mark that is visible ; in other instances, there 
seems to be present a foramen in addition to the 
scar. All seeds, says Grew, have their ouler coats 
open, eitlier by a particular aperture, as in the 
bean C.fig. 21. (w) Plate XV., or by the breaking off 
of the cord, or by the entrance of tlie cord into the 
substance of the seed, as in those which have a 
alielly or stony covering. In the Beaii; this aper- 
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OfihcSfTil-tu re is placed on the. side; in the (!hcsnut, on the 
; in I he Gourd, at the bottom ; and In ead» case, 
t he point of the radicle is opposed to tlie aperture, and 
first pushes forth through it, (Anai.of IHants, Book I.) 
In many seeds, however, the radicle is not tlius op- 
posed to tlie umbi]icu.s ; but, according to Ct.'crtner, 
is variously placed with regard to it; and in the 
seeds of the Apple and Pear, Malpiglii considers no 
proper umbilical aperture to exist, but only an hia- 
ius to be formed liy the relaxation of the tunics, 
through which the radicle makes it way. (Anaf, 
IHantar. p. .0.) 

Vjiifiirv in 177. There can be no doubt, that, in eveiy case, 

ii» Foim. connection subsisted between the seed and the 
ovary, during the formation ol' the seed ; but this, in 
difl'cjvnt examples, may have much varied. In all 
cases, an umbilical cord must have existed, and ap- 
pears, in many cxamides, from inspection of mature 
seeds, to have been tin* only visible medium of con- 
nection. In the Bean, however, beside tlie umbilical 
cord, there are marks of a connection also between 
the coats of the seed and those of the ovary that 
contained it ; so tliat the scar or cicatrix, in that 
and similar cases, is distinct from the umbilical 
aperture. The scar is the ni;irk h ft by the separa- 
tion of the tunics continued tiom tlie ovary ; the 
foramen is the aperture produced by the sejiaration 
of the umbilical cord. It will be afterwards stated, 
that, tlie outer coat of the seed appears always to 
have originated from the inner coat of tlu* ovary ; so 
that it forms a sheath about the umbilical cord, if, 
theri’forc, os in the Bean, these coats arc thick, .mid 
the umbilical cord short, then traces of the separa- 
tion, both of the coats and of* the cord, will remain 
on the seed ; if, on the other hand, the coats arc 
thin, and the cord more chmgatcd, this latter will bt? 
clos(‘ly invested by the former, and the umbilical 
scar w ill present the appearance only of a simple 
aperture, as is common to many seeds, 
of 178. A late writer, M. Turpin, regards the um- 

M. as consisting of three parts, viz. the pro- 

per cicatrix itself, in the centre of which he describes 
an apertuH' through which the nutrient vessels pa.s- 
ged to the embryo, and near to it another smaller 
ajiertnre, thiough wJneli he l)i lieves the speriuiitie 
vessels to have passed. Tiie former he calls the 
omphalodf^ the latter the ; and <leelares, 

that he observed it in more ll.an iJiGO seed.s. {Au, 
du Mns. d^IIisL Nat. 'I’orn. VH. p. Iflfh) Aware, 
however, oi* the fallaey (kl niicroscopieal obsiTvation 
em])lo>i’d on such inlnui, objects, we shall suspend 
our belief in the cMi^fence of this structure, until 
it receive conhrmati m from some other observer. 
As yet, we believe no one lias been able to share 
with iVr, Turpin tlie benefit of this diseoveiy, 

17 (). From tlie situation of the umbilicus, ilio si'- 

‘ta Sri'd. Qj. of the seed have been delined. 

'riw'v are .*;ix if- number. The part where the nin- 
bilieus itself i^ pii'.ce<l, is termed the io.Vf,'., and the 
point at the ojipo.'.Ite extremity, thetoVrj; of tlic* 
se(‘d ; the up]H*r or back part is named the r/f.r,s/oM 
or biiek ; and the ji.'irt opposite to it the vnifer or 
belly ; while the tw o lateral portions are called the 
sides {In(t’rn). 'fhepo ut where the umhilicaJ cord is 
inserted into the inner coat has been named the 


internal umbilicus. This point usually coincides f^ftliaSetd 
with that of the external, but, from a change in the 
relative position of the parts during tlieir formation, 
this coincidence is not always to be observed. 

(6Vcr/HtT dr Fruclib, et Seminib, Plantar, Vol. I.) 

180 . When examined iti its mature state, the seed Coats of iii| 
is found to be composed of certain coats or tunics, 8ccd. 
which enclose a kernel or nucleus^ tliut also consists 

of several distinct ports. At an early period of 
growth, while the parts are still green and succulent, 
tw'o coats are easily distinguished; as in the transverse 
section of the bean, D, fig, 21. Plate XV.; in which 
the inner coat appears much thicker than the outer, 
and the radicle (A) is seen rising through it. 

When these coats are stripped off, the other parts, its^uclcus, 
which form the nucleus^ are brought into view. Tliey ‘ 

con.«<iht, in the Bean and most other seeds, of two 
distinct jiarts, tlie lobes or cotyledons, as they have 
been called, and the radicle and plume. These se- 
veral parts can be seen only by separating the two 
lobes from each other, as is done in fig. 22., where 
the letters (cc) denote the cotyledons, (</) the radicle, {„ niroiy- 
and (e) the pluute. Such seeds as have thus tw o coty- K-iluns. 
ledons arc named dicoti/lrdonous, 

181. In many seeds, however, the part called coty- 
ledon is single, and bears but a small proportion to 
the entire bulk of the seed. An example of this kind 
is presented in fig, 23. which rt'presents u section of 
the seed of Canna Jndica. The nucleus enclosed 
ill its two tunics, forms, us before, the chief hulk of 

the seed, and in its centre appears an oblong bodyfjjf Mnnp- 
which is the cotyledon, at the base of which tlie mi-cotjicdon*. 
nutc radicle and plume (^) may be discovered. The 
little oblong body below, represenU the cotyledon 
.ilone. Seeds, which have thus but one cotyledon, 
are named Monocotvleoons ; and to this division 
the seeds of wheat, barley, and all the grasses be- 
long. 

182. Some botanists Iiave alleged, that several 
orders of the low er tribes of plants are entirely des- uons. 
titutc of a cotyledon, and liave given to such the title 

of Acotvi.kuons. 'Ihis title was formerly consider- 
ed to apply to .‘ill eryptogamie jdrmls; but the re- 
searches of the elder .Jn.ssieu ;nul of lledwig, are said 
to have proved it to be imippiicable to I’erns and 
M!>^ses; and the seeds of the Alger and Fungi have not 
yet hitn dis (jvered. Others assert, that some seeds 
have more than tw c-e*vledt>n.s, and such seeds they 
have denominated Polvcotyledons ; but others p„ivrnty. 
again choose to consider these appearances not as dis-li*dom. 
tinct cotyledons, but only as deep fissures, or divi- 
sions ill two piimary lobes — imd hence conclude, that 
all seeds may he clashed under the two divisions of 
mono and di-toty ledons. We are not competent to 
decide on the merits of these opposite opinions ; but 
.sliall only obseni, that they seem to be governed as 
much, at least, by preconceived views of systetn, as 
by unprejudiced observations of nature, 

Auticle II, 

Description and Structure of the Coats of Seeds, 

183. Having given tliis general view of the several 
parts that compose tiie seed, wc proceed now to a 
more particulfir description of their structure ; and, 
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orilip AM. as the tunics come first into view, wo shall begin with 
them. These tunics, in some seeds, are two ; in 
'1 uujcr* ^^*“'***®* three, in number. By Grew, they were iiameil 

coats or covers ; by Malpighi, secundinie ; and by 
Ga*rlner, testa and membrana intn'na. We sliall 
speak of them in the familiar terms of the outer, tlie 
inner, and the middle coats, or tunics. 

4i)<Ucr Coat. ^ The outer coat or testa of Gfcrtner, is describ- 
ed as a constant and essential part of the seed. It 
existed before the period of foicundation, and is some- 
times the only apparent covering possessed by the 
mature seed. Some seeds have indeed been con- 
sidered to possess no tunic whatever ; and have there- 
fore, says Gacrtner, been named arocca s but in such 
seeds there existed a coat before they arrived at ma- 
turity, and its apparent absence has been interred from 
its extreme thinness, or its condensation with the sides 
of the surrounding ovary, (/)e Fructib, Plantar. 
Vol, I. p. 132.) A distinguished botanist, however, 
Mr Brown, is said to have lately discovered two ex- 
amples of seeds absolutely destitute of a covering, 
from their first appearance to their state of maturity. 
(Thumsons Anvalsof PhUosophy^ Vol. I. p. 310.) 

lis ^truc- 183. In different seeds, this tunic possesses a very 
different stru(?ture, being in some tlnn and membran- 
ous ; ill others of a spongy or fleshy nature ; and in 
others, again, it approaches to the consistence of 
leutluT or bone. But how various soever in this re- 
sj)ect, it is always an entire tunic, and has no aper- 
ture but that of the umbilical foramen. Its colour is 
usually deeper than that of the other parts of the 
seed, and in tliis particular it presents every possible 
variety. It has rarely any connection with the nu- 
cleus, except in some monocotyledons, (Gartner^ 

In Oi/L'iij, Vol, I. cap, 9*) With regard to its origin, Malpighi 
describes it, in its earliest state in the Almond, as de- 
rived from the ovary itself, being composed of reti- 
culated vessels, wdiieh spring from the surrounding 
organ. In other instances, it is thicker, and is dis- 
tinctly seen to be cellular, as well as vascular ; and in 
the Bean and Pea, little tubes arc said by Malpighi 
to originate from the cells, and terminate by open 
mouths on the surface, (Anal, Pkntar, p. y.) 

rcllicnla. Both Malpighi and Grew discovered, in some 

instances, a very thin membrane to cover this outer 
coat, which, according to Ga^rtner, may be found 
in most seeds, if the parts be scrupulously examined. 
Its structure is sometimes membranous, often don ny, 
and sometimes mucilaginous ^ it possesses occasional- 
ly considerable thickness, and at other times is a 
mere pellicle ; and thence has been named pellicula. 

It covers the whole seed, and does not ever separate 
spontaneously from it. (Gcertner dc Fruttib, &c. Vol, 

I. cap. 9.) 

Aiilliis. 1 87. Besides this pellicle, another fine tunic named 

arilluSy is sometimes observed on the surface of the 
seed, as in tlic seed of Euphorbia. It originates from the 
umbilical cord at the base, and extends more or less 
completely over the body of the seed. Its structure 
is very various, being sometimes soft and pulpy ; at 
others, thin and niembranous : and in others, forming 
a husky covering. It forms, in some instances, only 
a loose and partial covering; and in others, it invests 
the seed so clofiely and completely, tli.^t it can scarce- 
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ly be distinguished from the outer eoat itself. Both 
in figure and colour it often varies greatly ; but, like 
the pellicle before described, it is regarded rather as 
an accessory, than a necessary integument. 

1K8. To the exterior coat of the seed, various ap- Appi'n 
pciidages are sometimes attached, as down, wings, 
spines, hooks, all designed either as a defence to ^ 
seeds, or to facilitate their dispersion. Tiiey are dis- 
tinguished and descrilied by the botanist ; but are, in 
genera], of too fine a texture to be made the subject 
of anatomical demonstration. 

189. The inner tunic (membrana interna of Ga;rt- inner Coat, 
ner) is a common, but, not constant part of the ma- 
ture seed. It appears sometimes to be wanting, when 
in reality it is present. During the formation of the 
seed, it is frequently so extenuated, or coalesces so 
completely with tlic outer coat, that it cannot be pro- 
perly distinguished. In its earlier state, it is repre- 
sented by (irew as a very spongy and succulent body, 
and us tin'ek and balk} as one of tlie lobes itself; but 
it dries and shrinks up as the st:ed approaclies matu- 
rity, so that it is sometimes scaicely discernible. 

(Anat, of Plants, p. 47-) In the seeds of most plants, 
it closely invests the nucleus, but is easily separable 
from the outer tunic. In those of the Graniiuca’y where 
the bulk of the seed consists almost entirely of inorga- 
nized matter, no separation of this tunic from the 
contained parts occurs; but its inner surface is ibrmed 
into a cellular tissue, in the cells of which the nutri- 
ent matter is lodged. In other instances, the inner 
surface is prolonged into processes, which penetrate 
into the nucleus, imd intersect it in various directions. 

* jyo. This inner tunic does not, like the former, Its Ohjth 
exist before fiecundation, but is formed subsequently 
to if. It is composed of vessels and ceJlulur tishue. *' ‘ ‘ 

The cells are commonly larger than those ol‘ the 
outc‘r coat. It has no aperture, says Ga-'rtner, not 
ei'en an umbilical one ; but resembles a sliut sue, 
over whose external surface tlie umbilical vessels 
creep, and open, in tin insensible manner, within its 
cavity. (Ih Pmetih. 6:v. cap. ().) 'file distribu- 
tion of the vessels throughout the whole oi' ibis coat 
Grew compares to that in the li’uf. 

191. Beneath this inner tunic, Grew 
another fine membrane, which immediately invests 
the lobes or cotyledons of the seed. In the Bean, it 
is exquisitely thin, and so iirmly continuous with the 
Jobes, that some dexterity is required to accomplish 
its Kejiaratioii. It is spread not only over the convex 
surface of the lobes, but also over the inner or flat 
surfaces, w'here they are contiguous, extending like- 
wise over tlie radicle and plume, and so ovit the 
whole nucleus of tlie seed. It does not, like the 
other tunics, cease to grow in germinatii'ii, hut is 
augmented and grow'S with the organic parts. (Anat. 
of Plants, B, 1. cli. 1.) Tiiis tunic maybe regarded 
either .as a covering to the nucleus, or us uii actual 
portion of it, as Gtcrtner, who speaks only of two 
cOats, seems to have considered it. It appears, how- 
ever, more proper to regard it as the inmost coat, 
and thus to conclude with Grew that the covers in 
most seeds are three. (Ibid. B. IV. ch. 3.) The 
coat last described must, in that case, be considered 
as the middle tunic, being situated between the outer 
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Ol UioSopfl one, and that wliich i'h continuous M’ith the nucleus, 
111 nnmy seeds, however, onl}’ two coats are distinctly 
vli^ihle. 

I of ilif J ff The forcfi^oioft tunics not only contain the nu- 
t oaiv (rient matter, and allord a mechuniciil protection to 
the organic parts, but seem fitted also, by their 
chemical constitution, to rcaist the operation of agents 
that might otherwise effect their decoinjiosition, and 
that of tin; nucleus they enclose, rrom the t‘xperi- 
merits of Fourcroy and Vauquelin, on the tunics of 
certain seeds ihai. grow in marshy situati<ms, it ap- 
pears, that, besitle the usual ingredients of vegetable 
.substances, there exists in them a comimuml, formed 
by a combination of tannin with a peculiar matter of 
an animal nature, in union with a vegetable acid, 
Thi.s comhi nation of tannin with the matter just men- 
tioneii, renders these tunics insoluhlc in water, and 
enables them to resist putrefaction, although buried 
for long periods in the moist earth. Tin tunics of 
those seeds, which do not possess this chemical con- 
stitution, may, it is added, by their ligneous or hor- 
ny texture, or by the oily matter with wdiich they 
are penetrated, present similar obstacles to the action 
of decomposing agents. [Ah, du Mtta, d'Hkl, Not, 
Tom, XV. p. 77.) 

Auric LE III. 

7) i'ncnplton and Stroclorc of the Nucleus of the Seed, 
Viu liMih, ij).';. We ptoeced next to describe the parts con- 
PirtV* '*** within the ahoveonentioned coats or tunics, 

and which constituie the nucleus ol’the seeil. 'fheHe 
parts, as already ol)heived, consist of the radicle, the 
plume, and cotyledoirs, togetlior, iu mo.Kt husianceH, 
with the nutrient matter destined to support their fu- 
tiiri‘ growth. 'I'he three former bodies are completely 
or rani/ed, but the nutrient matter is wholly inorganic, 
V. ivies greatly in quantity and proportion in diflerent 
ah', and is very variously situated with respect to 
the mganized parts. 

I<)l, These parts, which, in the progress of their 
i*\olulion, give birth to the mwv vcgetuhlo, derive 
tlu‘ir visible origin from a medullary point, that siic- 
ceedb to tho act of fcecundatioiu lly sumo, these or- 
Corcultnn. ganized parts have been called tho corculum ; by 
others, embryo; by others, ; and by otlicrs, 
plantufa soninntis. The primary point or particle, 
from which they originate’, may, with propriety, 
says (hertner, I»c termed iorcuhtm^ bince it is the 
source and seat of vef^i iuble life, and from h, 
the* whole vascular sysn "i of the embryo proceeds. 
In some insUmccs, this < orcailum increases so little as 
10 he searcely visible even m tlic mature seed ; or 
exhibits only a palish spot, which has bien tenmxl 
eicutn'eufa. In others, it forru'i a roundish radicle, 
whose apex i.- free, and rises above the nucleus, hut 
whose base is (irmly connected with it. In others, 
again, tlic corruluin is Mill more disengaged, eii-. 
larging ut each exinauity, and produi iiig at ono 
Mill tlic radicle ; and separating at tj»e other into the 
two lohi's cahed cotyledons, between which the tii-st 
had or plmne of the future plant is situated. From 
Kiahnu. Uiis vuviing growth oS‘ the corculum, an embryo, 
more or less perfect, is produced. When tiio em- 
bryo presents only a mere germinating point, it b 


imperfect f when it exhibits a simple radicle, Of ilioSccrt. 
it is deemed incomplete ; when it possesses both ra- 
elide and cotyledon, it is considered perfect; and 
when it consists of radicle, cotyledon, aim plume, it 
is pronounced complete* [Gre^iner de Fruclth, &c. 

Vol. 1. cup. 1 J.) 

195. In the mature seeds of the less perfect plants, Drscripiioii 
the embryo is altogether invisible until after germi- J** bw Em- 
nation, and even, in many other instances, its charac- 
ters cannot be accurately traced. Its general figure 
is determined by that of the radicle and cotyledons, 
and is exceedingly various in diflerent seeds. In 
size, it ranges from a minute point to that of n body 
of considerable inagnituile. In coiibisti nce, it b al- 
most always soft and herbaceous, but its radicle pos- 
sesses sometimes a ligneous hardness. No seed coii- 
tfiins more than one embryo, except in cases of *//- 
perfwlation, of which Ciiertncr sayv one instance iu 
Finns Cembra, a seed of which contained two em- 
bryos witliin one and the .same cavity. [De I'metib, 

Vol. 1 , p. Malpighi also records a similar oc- 

currence in a seed of Frunns Armeuiaca ; and tho 
seeds of' the Gjaminra*, as will afterwards be shown, 
lire capable of evolving an indefinite numbiT of em- 
bryos. Every complete embryo is said to consist of 
three distinct parts, hokide cotyledons. These aVo 
the radicle, the stem, .and the t»luine. 

19(1. The radicle (r(idicnla)y called rostcllnm by Its Radi dr. 
Linnanis, is the most constant part of tiie embryo, 
being found in some seeds, in which no other trace 
of that body can be db covered. In the seeds, how- 
ever, of the less perfect plant s, and even in tho.se of 
some nionocotyletlon^:, no radicle is visible antece- 
dent to germumlion. In some rare instances among 
dicotyledons, as in Ne/umbo nueiferay no radicle ex- 
ists; but, in germination, the stem fir.st rises upward, 
ami urtenvaril.s emits rootlets from its sides. [An, du 
Mns, d'ilhd, Nat, Tom. XIII.) 

197. 'I'he size of the radicle is very various, and 
so also is its figure, being either conical, cv lindrical, 
filiform, or tubercular, &c. It always, says Gacrtner, 
occurs solitary, except in Secnlcy Triticumy and //o>- 
deuniy to which alone, of all known seeds, three, 
four, or six radicles, properly formed, and distinct 
from each other, are furnished to each embryo, (De 
Fruciih* &c. p. lf>9,) This plurality of radicles in 
the (rrealia liad before been remarked by Malpighi, 

M.Un Hamel deKciibc^ tlie seed ofMisletoe ( Visewn ^ 
Album\y us emitting numerous radicles like those of 
wheat. [Mhn, de I'Acad. des Scicnccsy 1740.) 

198. The stem {serpus) of the embryo is a conti- Its-Slrm. 
nuation of the radicle, and connects it with the 
plume. It is frequently wanting altogether, nor, 

when it is present, can we fix precisely on the point 
w'hcrc the r.idicle ends and the stem begins. What 
is culled stem, de.scends frequently into the earth, 
and becomes a true root ; so that every part of the 
embryo, situated beneath the cotyledons, might, 
without impropriety, be denominated radicle. The 
place of junction between the radicle and stem was 
called by Grew tho coarcturcy from its presenting 
often an evident degree of contraction; but M, Bon- 
net, and others, have given it the more appropriate 
name of tlie neck [comm) of the seed. 

199. The plume (phmuta) is the first bud of tho 
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Ofthc Seed, new plant. In seeds that possess but one cotjdedoii, 

is very generally wanting; and, even in those 
which have two cotylcdorjs, it is not unfrerjuently ab- 
sent, or is at least concealed within the stem, in 
most of the latter sort of seeds, liow^cvcr, the plume 
is met with. It is placed on the top of the stern or 
radicle, and lies between the cotyledons, by which it 
is variously compressed and folded on itself. In tJie 
greater n umber of seeds it is not entire, but, at its 
free end, is divided into several pieces, all closely 
couched together, like feathers in a bunch, and thence 
called the plume by Grew. In diftereut seeds, its se- 
veral little leaves vary much, both in figure, size, and 
number. The structure, both of the radicle and 
plume, will be most adv.'intiigeously displayed in con- 
nection with that of the cotyledons. 

TlieCotylt*- organized parts of the seed, the or- 

tloiis; guns called by Grew lobes, or dissimilar leaves; 

by Malpighi, seminal leaves, or coiyledons, remain 
to be described, 'fhe cotyledons derive their 
origin frtmi the embryo itself, of w’hich they coii- 
stituti^ a part. The seeds, however, of some tribes 
of vegetables, as before remarked, are held not 
to poss(!ss these organs ; and in many others, the 
mass of nutrient mutter has been cottfounded with 
them. When present, they are either simple or di- 
vided. The simple cotyledon is formed by the mere 
extension of the corculum, and is in truth scarcely 
distinguishable from the stem itself. The double, 
or conjugate cotvledons. are produced by fissures 
which usually divide' that part of the embryo that is 
opposed to tile radicle, into tvvo or more equal por- 
tions or lobes, 'fliesc lobes have, at first, the appear* 
ance of mere tubercles, and in many seeds they re- 
tain thi^ form unchaitged ; but, in others, they gra- 
dually expand vnU^larndhc, or plates, which augment 
in size, and finally exhibit the proper form of cotyle- 
dons. 'Phis form is very various, as likewise is the 
size of iln\se organs. Sometimes they are so small 
as to be scarcely visible, and sometimes so large as 
to form the chief portion of the seed. Their sub- 
Mance is either tlun, or thick, or turgid. Their co- 
lour is commonly white, but sometimes yellowish, 
purple, or green ; tlie colour into which they alt 
pass during germination. 

tlK.r Siinr- 201. Conceniiiig the structure of the cotyledons. 

Hill’. it may he said that, in the more perfectly developed 
seeds, they are formed of cellular tissue, through 
which vessels are everywhere distributed; and, as 
we have already remarked, they arc cvcryw'hero co- 
vered by a fine pellicle, or coat, which prevents alike 
their adlierence to the plume and to cacli other. 
This cellular structure oi' the cotyledon is well dis- 
played by Grew (fig. 2\. PI. XV.) in a slice of the 
cotyledon of the recent bean ; and it is easily seen 
in a thin slice of almost any mature seed, if it be 
held against the light after it has been soaked in wa- 
ter. This cellular .structure extends into thenuUclc 
and plume, but in much smaller proportion, consti- 
tuting, according to Grew, about ;}th8 of the plume, 
^ths of the radicle, and Y'^ths of the cotyledon. 

Through all the organs that compose the nu- 
cleus, vessels are tlislributed, L‘y the medium of which 
a general oommuuii'ution is estiibli/’lied among them. 
This vascular system is likewise exhibited by Grew in 
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the dissection of a Ilean (fig, 20'. Plate XV.), in which Of tlwSncil. 
the vessels are seen to brarich olf on eucli .side iVom the 


radicle, and spread themselves, by iimumernbie ramifi- 
cations, through the cotyledons, IVom tlie radicle, 
vessels also pass upwards to the plume. These ves- 
sels of ^ the radicle are visible w'hen a transverse 
section is made through it, as in fig. 27 . E, in which 
they are seen to occupy the middle of that body. 

When the section is made higher up at the neck of 
the embryo, as in the same fig. F, then the central 
trunk, surrounded by several .smaller fasciculi of ves- 
sels, passing to the diflerent parts of iJic plume, is 
still more clearly exposed. Jn many seeds, however, 
the organized parts are so small that their general 
structure cannot be traced, except during the pro- 
gress of tlieir gL'nninatioii. We shall therefore deicr 
the description of them, till we come to treat of their 
evolution ; and shall tlien also go more fully into the 
structure of fhe parts just mentioned. 

203. Within the cells of the cotyledon, in many Poninin AU 
dicotyledonous seeds, tlie nutrient matter, destined 
to support the future growth of the embryo, is en- 
tirely contained. In other instance^, this matter is 
only in part received into those organs ; and in the 
Grammetv, and other rnonoeotyledons, it is often 
placed alnmst entirely exterior to the cotyledon. 

This matter is protlnced from a clear liquor that is 
secreted in the tunic during the 1‘ormation of the 
seed. To this liquor Grew gave the name of allm- 
men, from its likeness not only in appearaiiee, but. 
he conceived, in use also, to the w hite of egg in ani- 
mals. lly Malpiglii, tliis matter, considered in con- 
nection with the tissue that contains it, is often till- 
ed the flesh ( euro) of the seed ; and from its being 
sometimes situated around the embryo, it has been 
denominated perisperni by M. .lussieu. We follow 
Grew' and GaTtncr in the use of the term albumen, 
meaning to rxpre>i-’ Jhc rcbv, not the primary animal 
compound to w'hich eliennsts have of late assigned 
that term, and w liic;h i.s found but in few vegetable.s ; 
but that eoinpound sub.stunec which, wlmtever be its 
situation, quantity, or I'oloiir, constitutes the nu- 
trient mailer of the seed. 


204. 'fhis albumen is a very constant part of the IVh! lions of 
mature seed, but its proportion, in some seeds, is so da limtirNo 
extremely small, that the seeds in which thi.s occurs 
have been termed exatbuminuus ; and, in a few in- 
stances, it seems to be entirely wanting. Its quan- 
tity, situation, and tigure, in different sijeds, are .sub- 
ject to very great variation. In tlic seeds of the 
Graminvev, where the embru* acquires only a very 
small size, the albumen con.siituU's almost thV entire 
bulk of the seed, and is placed wholly exterior to the 
embryo. In the Leguminosec, on the other hand, live 
embryo is more completely developed, and I In* whole 
of the albuminous matter is contained within flit co- 
tyledons. In beet fjietnj, and many otlvi rs, the al- 
bumen is partly received into the cotyledon^, and 
lies in part exterior to them; and where this occurs, 
the embryo sometimes encircles the albumen, and is 
sometimes encircled by it. In Ilheum, the embryo is 
placed in the centre of tlu* albuim n ; in Jiumtx, and 
some others, it is applied on the side of it ; in Atri^ 
plexf the long cylindrical embryo surrounds the al- 
buiueu ; in JJberhaavia, the embryo and its cotyle- 
■ s 
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Ofili<iSc(*(I.(loiis cover entirely the granulatt^d substann; of the 
(M. Jushieu, /1 h. tiu Mus, d* I list, Nat, 
'loin. V. p. 224.) In tlie Onion ( AUium ccpn)^ tlie 
eiubrvo makes g(‘vera) curves within tlie sub-siance of 
the albumen; and in dodder fCuscuInJy it is twisted 
iiround it in a spirnl form ; so that the relative ])Osi- 
liona of the embryo and albumen, well as their 
quantity, proportion, and figure, are subject to end- 
less variation. 


AUmmen of ‘iOo. But however much, in thes<' respects, the al- 

Mlivai. humen mayviiry, it is always contained witliin an or- 
ganized structure. Soinetiuies ibis structure Ls that 
of the cotyledon, as already exhibited in tlie Bean, 
fig. 24. the cells of which contain this .'ilhuminous 
inalter. WJiere tlie albumen is placed exterior to 
the einliryo, us in the seeds of Wheat, it is nevertlu- 
less contained in a cellular tissue. This is exhibiti'd 
in lig. 2r>. Plate XV. cojiicil from Leuwenhoeck, in 
M hicb cells of an liexugonal form are seen to be fil- 
l(‘d with (lie alb imii nous particles that constitute the 
whirl! matter or flour oi’ that seed. This mealy part 
of Wheal he describes as consisling of minute glo- 
bules, enclosed in a kind of menilirane so exquisitely 
tliin as searcely to be obsened, within which the 
globuh'H are contahu'd, as it were, in cidls. 'flie 
globules appeared to be of dill'erent sizes, not perfi'Ct 
spheres, hut having an indentation on one purl, 
%vhich led him to suppose that they were not lornied 
by simple accretion, but by some mode of growth, 
and that the uietnbrunes which enclose them in cells, 
must be provided with so many veins or vessels, that 
every particle of meal may l>ave its separate vessel.” 
He even conecived the globules themselves to he en- 
closed individually in a thin skin or sliell ; but this 
opinion he never brought to ocular demonstration. 
{Select WoHcs hj Uoolct VoJ. I. p. 16‘y.) It may, 
tlierjforo, be presumed that, in this instance, his 
imagination went beyond the powers of liis micro- 
scope. Similar ohe.ervations on the albuminous part 
cd‘ Wheat have since been given by Mirbel ; and 
Kicser and others hav e dv lineated the globular par- 
ticles contained in the cot.yledonous ceils of the 
Bean and other seeds ; so that whether the allminon 
be .situHted in the cotyledons, or be placed exterior 
to them, it is, in every case, contained in a similar 
and distinctly organized structure. 

Y,jririios of j,| consistence, the albuni'-n varies ; it is .said 

Albumen, cither fariiiaceoii.s, fle.shy, or curtilaginuu.s ; 

and it may cxi.st in various intt rmediale states. 'Hie 
farinaceous kind is readil', ’educed to powder, and 
is dissolved by water into viscous mass. 'J'he em- 
bryo is grjnerally placed exterior to this species of 
albumen, ns in tlie Qramnccc. The fleshy albumen 
is more frequent. It is softer tliun tlie former, and 
dissolves by water into a gelatinous nms.s. Jt i.s 
olleii entirely contained witliin the embryo and its 
cotyledons, and yields the thick oil I hat is expresst’d 
fi om many seeds. Lastly, the cartilaginous sjwcies 
bus a horny consistence, i.s dilfu nltly soluble in water, 
and not easily reduced to jiowder. The embryo is 
never placed exterior to it, and wdien it c ontains oil, 
this is usually very thin, (GfCrl/zer de h'ruclih, Vol. I. 
cap. X.) 

Lscs of Al- seeds, ine albumen serves as a sup- 

iimen. dt-ience to tlie embryo as well as for nutri- 


ment. If it be removed previous to germination, Of the Seed, 
os was done by Mirbel (/)«. du Mus, d' I list. Ay//. 

Tom. Xlil. p. in tlie seed of the onion, and by 
Dr V'ulc {Warn. Traus. Vol. I. p. 5.01.), in dill’erent 
species of Qrammea’i the embryo, though planted 
in u rich soil, and carefully tended, grows hut feebly, 
and for the most part dies. 

208. Besides the albumen above described, (L-ert- 
tier has revived the use of the term vilaituSf but em- 
ployed it to designate a very different part from 
that to vvliich it was originally applied by (irew. 

'J'he latter made use of this term to designate the in- 
organic matter of tlie mature seed, which, in llie e;u - 
ly stage of its production, he called albumen {dnaf. 
of Plantsy Book iv. eh. iii.) ; hut it is c'lnployed by 
tiiertner to indicate a small membranous body, which, 
in many seeds, is plae<,‘d betw'een tlie cmliryo and 
albumen, and L cio.seIy connected with the form(?r, 
but separates easily from the latter, 'fhe figure of 
this small body is described as being very variou.s in 
different seeds. It is said not to ri.se out of the 
earth during genuination ; but, like the albumen, 
seems destined to afford nutriment to the embryo. 

It forms the chief hulk of the seeds of the Cn/jdot^a- 
Vila; and in tlioi?e of the (irmuinen-y it represents a 
thill scale interpo'^ed between the albumen and em- 
bryo, to which, from its shield-like form, he gives 
the name of scntcUum, (De Fruedh, Plantar. Vol, I. 
cap. xi.) There can he no doubt that this seutcllmn 
of Ga»rtncr is the little “ conglobate ledf” first ob- 
served in Wheat by Malpighi, and which later writ- 
ers have denominutod the cotyledon of that seed. 

In the next section, its form and situation w’ill be 
clearly displayed. 


Section II. 

Of the Structure of Monocotfedonous Sccdsy as dis • 
pla^^ed in l/irir Evofntion, 

20 . 9 . All seeds have, by some botanist.s, been dis-rj;,^,.j)'„ 
thiguisln’d into such as possessed one or more coty-tiiHiof 
ledons, and such as were entirely destitute of them 
otliers maintain tliat every known seed possesses at 
least one cotyledon, and that no seed has more than 
tw'o ; and olliers again think there are some seeds 
which posbc.s» many cotyledons. It is not within oui- 
province to discuss the merits of’ these several ojii- 
nions. We only beg to observe, that, in treating of 
seeds under the tw'o divisions of Mono and Dicotyle- 
dons, we would not be understood to deny the exist- 
ence of seeds that have no cotyledon, nor of others 
that possess more than tw’o. We employ these w’ords 
only as convenient general terms, under which the 
greater number of known seeds may be arrangeil. 

210. Some seeds are so extremely minute, that, (in irEvijIn- 
uutil lately, tlii ir existence was not clearly ascertain- obst iv- 
ed ; and it is only during their germination that their 
general form and character can be detected. In 
many others, the organized parts arc so small ns to 
he scarcely capable of demonstration, except by fol- 
lowing the progressive changes of form they exhibit 
in their evolution. We propo.se, therefore, to select, 
from each of the two divisions of Mono and Dicoty- 
ledonous seeds, an example or two of tlie successive 
appearances displayed in their evolution, which will, 
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orilieSi'Cif. besides, form perliaps the best introduction to a 
knowledge of the structure of the mature plant. To 
the division of monocotyledons, tJie seeds of Mosses 
and Ferns have been referred, and with tlicni, there- 
fore, we shall commence our description, 
in Mosses on. At the end of March, or beginning of April, 
by Hedwig; Hedwig procured the mature capsules or ovaries of 
a species of Moss ( Mnium hj/gromcfriciimjy and 
opening them over pots of earth, j^repared to receive 
them, the line dust of their seeds tell out. For seve- 
ral days they exhibited a dullish appearance, scarce- 
ly visible ; but on the 7tli day the surface beemne 
green. On the point of u needle, several of the 
young plantulcs were now taken up, and, being im- 
mersed in a drop of water, they were examined with 
a microscope that magnified 62 times. Innumerable 
seeds were visibU?, wdiicli had already j)ut forth a 
very tender wliite radicle on one side, and on the 
opposite side a very simple obtuse corpuscle, ex- 
tremely pellucid, and at its margin of a light 
green colour. Of these parts, a rej)resen(ation 
is given in fig. 28. G. Plate XV., in which the 
littio globular body in the centre denotes the seed ; 
and the rudiele and lobo or cotyledon are seen, in op- 
posite directions, to spring from it. The little node 
or seed w as of a tlusky colour, evidently swollen by 
tlie imbibitit)!! of moisture, and on its sides were nwirks 
ol‘ rupture made by the shooting forth of the radicle and 
cotyledon : these organs were themselves covered by 
an appropriate tunic. Sometimes, instead of one 
lobe, t>vo or three sprang from the seed, as repre- 
sented by the letter II. of the same figure. 

212. In three days more, a second radicle issued 
from the seed, and the ctJtyledon idso became divid- 
ed into branches, as represented in lig. 2f). For the 
next eight days, nothing remarkable occurred, ex- 
cept that tlic green colour increased in intensity. 
The proper leaves of the Moss now' begun to spring, 
and ninny succulent threads issued from the root. 
By the nunitli of October, the young plantule w as so 
much grown, that the parts of fructification could be 
distinguished. Its appearance, at this period, is ex- 
hibited, on a reduced scale, in fig. ;i0. Towards the 
end of November, the parts of fructification were 
comjiletely dt veloped, and from them seeds were 
obtained, which vegetated when committed to the 
earth in tlie following spring. From some other spe- 
cies of Mosses lie obtained similar results, so as to 
leave no doubt that these plants are propagated by 
seeds, w'hieli at first put forth a radicle and cotyledon. 
{Fundmnentum Uhl, Nat, Muacoruniy Pars 2da, p. 
54.) His discoveries have been confirmed by several 
other botanists. 

21.S. In another order of the Cn/plogamlaf the 
III l\ ms : Ferns { filicc/!), tlie parts of fructification are placed on 
the back of the leaf, or /ronst as it is termed by bo- 
tanists. They there form clusters of small globules 
or capsules, which are secured in their place by a 
little scale. When the seeds are mature, the capsule 
bursts, and the seeds arc scattered. Some observa- 
tions w'ere made on the germination of the seeds of se- 
by Ljuilsj} : veral species of Ferns by Mr Lindsay. In the climate 
of .lamaiea, no alteration was visible in the seeds of 
Polypodium h/copodioides until about the 12th day 
alter they bad been sown, when they put on a green- 


3 ^: 

ish colour, and began to push out their little germ in OftheSpctf 
the form of a small protuberauct' : this germ gradual- 
ly enlarged, and exhibited, according to his delincii- 
tidns, several whimsical shapes, which subsequent ob- 
servers have not been able to recognizi*. At length 
the gret.‘n surface of the plantules assumed the form of 
small .'•cnles (fig. 31, Plate XV.), which appeared of 
a roundish figure, and sumewliat bilobale, us seen m 
the enlarged view below, j'rom tlii.s membianous 
leaf, a small leaf of a dilferent (igua* aCterwards 
sprang, which w'as follow'ed by others, and in three 
months the developement was complete. ( Linnevnn 
Tran Mictions^ Vol. LI. p. f)3,) 

21 1. With this last rejiresentation of the appear- by Miibi l : 
ance of the germinating seed of the Fern, the obser- 
vations of M. Mirbel coincide. lie describes the 
seeds of the Aqdvnium crcticum as producing, a few 
days after they arc sown, a small heart-shaped coty- 
ledonoLis leaf, ri'presLMited ol‘ its natural size in fig. 

,S2. It is formed entirely of cellular tissue, but ex- 
hibits no appearance of vessels. After some time, 
numerous small thri'iids shoot from its jioint, corre- 
sponding-in olHee to the radicle of ordinary seeds ; 
and at length a plume, in the form of a crook, is said 
to shoot from the same ]):nt. Gradually, the eordi- 
form figure of tlu* cotyledon disapiiears, and it seems 
as if made up of tw-o lobes, from the middle of wiiicli 
the crook-shaped plume continues to grow. {An, du 
Mas, d" llht, Nat, ioni. XIll. p. 71*) fig. 

Piute XV., and its enlarged representation below, 

215. The germination of these minute sceils IiU"’ by Yule, 
also luti ly been observeil by Dr Yule ; and his ac- 
count differs, in some particidiu's, from that of his 
predecessors. He describes the first appearaiiee ol' 

the young plantnle, as resembling a dark green point, 
which, when elosi-ly e\ainined, exhibits the 1‘orni of 
txro seminid loaves, rising out of the seed, and gra- 
dually expanding to the diameter of more tlian a 
quarter of an inch, from a circular opening in these 
seniina! leaves, the frond or penimnent loaf arises, 
and is afterwards Iblbiwed by a second. He regards 
the first leaves as cotyledons, witliin whicli the em- 
bryo is iiiciiided, and from wliicli it springs, as in di- 
cotyledonous seeds. I le notices also, the .'ibsencc 
of vessels in these cotyledonous leaves, and the cir- 
cumstance of their emitting minute ro(?tlet.v, l»y 
which they derive lumrishnient, previous to tlu- 
shooting of the true root. ’ His observations have 
been given to the public, in the article “ FjHcrs^'" 
in a contemporary work, llie Fdinbargh Fnrjjdo- 
pmdia, 

216, In most of the s(?eds of this divi'^ion, the eoty- Ew)liilion 
ledoiuloes not, liow'ever, appear above the soil during Whvai. 
germination, but is retained within the coats ol‘ the 

seed, and consequently undergoes but little altc ra- 
tion in size. As an example of the evolution of a 
monocotyledonous seed, we shall select that ol" Wheat 
( Tritimm ht/bennm), because its developement has 
been studied w ith great care, and, in common with 
some others of the same natural family, it exhibits 
some striking peculiarities, which add greatly to its 
productive juivvcrs. The successive appearances 
cxliiliitcd ill its evolution, have been given with great 
accuracy by Malpighi, who has carried its anatomy 
farther, in some points, than most of his successor^^ 
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OrUn'.St'cil. In tljf earlier >^tagC9 of some very accurate 

ref)n'sciituti()us of it Iiiive also been given by M. 
l\)iteau, and Dr Yule has likewise obliged us with 
some valuable observations. Troiii these diflerent 
authorities, confirmed generally by our own observa- 
tions, we shall endeavour to present a concise view 
of the structure and evolution of this very important 
seed. 

Dcsoripiioii 217- If we take a grain of Wheat, and examine its 
of Wheat, convex side, we observe, ut its base, :i small oblong 
body, fig. .“l-t. Plate XV. lying in a semicircular de- 
pression, which is well (lefintul through the tunics 
that cover it. These tunics arc two in number, an 
outer one, to which the clialfy filaments at the vertex 
of the seed are attached, and which readily separates 
when moistened ; and an inner one, which every- 
where adheres closely to the cellular tissue that con- 
tains the albumen. If these two tunics he raised and 
thrown back, us is done in fig. 35. the little oblong 
body (//), with its semilunar appendage (i) placed be- 
hind it, are brought into view ; and together, they 
constitute the embryo. 

218. Let next a vertical si'ction of another seed 
he made in the direction of the furrow' that runs 
along its flatter side, and let this section pass through 
the embryo, as is represented in fig. 36'. — we then ob- 
serve the seed to he composed almost entirely of al- 
bumen (A), with which the embryo (/), consisting of 
minute convoluted loaves, is in close contact. The 
part of the embryo that is applied against th(! albu- 
men is the cotyledon, w'hich, on that surface, is con- 
vex, and on the opposite one concave. 

21.0. Ill fig. 37. the entire embryo has been remov- 
ed from its connection with the albumen, and a front 
view of it, considerably rnagnifiod, is there given, in 
which the letter 0 denotes the cotyledon, in the 
concavity of which the plume (n) is lodged, and (;«) 
indicates the protuberances from which the radicles 
afterwards spring. If now, this same embryo be re- 
versed, as is done in fig, 38, then the convex back of 
the cotyledon only is seen, with the extremity of the 
prineijial radicle at the base. It is this side of the 
cotyledon that was applied against the albumen ; and 
its polished surface, says M. Poitcau, proves that it 
nowlierc adhered by any organic structure, Gcertner 
also remarks, that the connection between these parts 
is not organic, but merely supf^-ficial — an observa- 
tion that is true, as far as relates to the embryo itself 
and the ulburninous matter, but not as applied to the 
tunics which envelope them ; for, at the base*of the 
seed, the inner membrane which contains the albu- 
men, appears to be continuous, as Leuwcnhoeck re- 
marked, with that which covers the cotyledon, being 
reflected from the albumen over the cotyledon, much 
in the same way ;is the pleura and peritomeum, that 
line the sides of the great cavities iu animal bodies, 
are reflected over the viscera they contain, Sucli 
are the appearances presented by this seed antece- 
dent to germination ; let us next follow it through 
the several stages of chat process. 

Ocrmiiia- -'b. After a seed of this species has been in con- 
tion ot tact for 21 or 30 hours, with the humidity necessary 
Wheat ol). to its germination, its embryo becumes swollen, and 
served when removed from the other parts, and modcrai<dy 
niaguilied, presents the appearance exliibited in fig. 


39 . In this figure, the radicle is rendered more pro- Of the Seed, 
tuberant, and the fine tunic that invests it has under- 
gone an alteration, being changed from a smooth, 
opaque, and solid texture, to one that is villose, trons- 
parent, and cellular. A vertical section of the same by Poiteaa ; 
embryo, as exhibited in the next figure (40.), shows 
the elongation of the principal radicle (p) which 
caused the protuberance below, and llie sprouting 
of the two lateral rtulicles {pp)t which push forth 
more slowly on the sidos. These three radicles soon 
force their w'ay through the sac that envelopes them, 
which then forms sheaths around their origins : lu 
the same figure, the letter q denotes the plume, 
consisting of several convoluted leaves, and resting 
on the cotyledon. In fig. 41. the appearance ot the 
seed, in a stage a little more advanced, is exhibited. 

'i’lic plume (r) is now seen to have risen above the 
cotyledon (s), and tlie three radicles, surrounded at 
their origins by their proper sheaths, have greatly in- 
creased in length, and innumerable capillary rootlets 
are emitted from their sides. {An, du Mus, d'Hisi, 

Nat, Tom. XIII. p. 383.) 

221. Ibe daily appearances exhibited in the evo- by Malpi- 
lution of this Seed, as previously given by Malpighi giii: 
{yhaL Plantar, p. 103.), accord well with the above 
representations of M. Poiteau ; and he has noticed 

some additional particulars of considerable import- 
ance. On the first day of germination, he represents on ibe isi 
the plume of the embryo us beginning to open, and day: 
the protuberances, which indicate the eruption of the 
tliree radicles, as beginning to form. The radicles, 
at tills period, arc completely enveloped in a mem- 
branous sac or involucrum ; and the body of tin; em- 
bryo is closely connected with a conglobate fari- 
naceous leaf by which nutriment is administered.” 

This conglobate leaf is the cotyledon before-mention- 
ed, and its connection with the radicle and pbime is 
well shown by Malpighi. In lig. 41. (I.) he exhibits 
a front view of the radicle and plume, as tin y appear 
when separated from the cotyleilon ; and at the letter 
K. of the same figure, a back view of the same 
body is displayed, in wbicli the letter V points to the 
mark or scar that denotes tin: place of separation. 

Malpighi believed these })urts to be united with each 
other by a little node, hereafter to be described ; but 
it is by the medium of vessels that this connection 
between the cotyledon and the other parts of the 
embryo is maintained ; and by this route alone 
can the nutrient matter or albumen be conveyed 
through the cotyledon to the radicle and plume. To 
these vessels M. Bonnet gave the distinctive appel- 
lation of nianmarj/ : the union they form between 
the different parts of the embryo is so close, that, at 
this part, says (ia^rtner, the cotyledon, and radicle, 
and plume, form one undivided body« (Geertner dc 
Fructib, Plantar, Vol. 1. p. 1490 

222. On the second day of germination, the ex- the ad day : 
terior tunic of the seed, according to Malpighi, gives 

way ; the plume rises upward : the radicles do not 
as yet pierce their investing sac, but this sue is turgid 
with juice, and is covered exteriorly by a fine white 
down : the cotyledon, also, at this period, is rendered 
moist. 

During the third day, the cotyledon is quite tur-U«e 3d day : 
gid with juice ; the plume is much enlarged, and be- 
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Ofihe Seed, gins to look green ; the three radicles have pierced 
tlie enveloping sac, and are everywhere thickly cover- 
ed with hairs ,* and above the two first lateral radi- 


cles, two small protuberances, v* z. fig. 43, the origins 
of two more radicles, arc now seen to emerge, while 
the sac that envelopes them is observed sensibly to 
waste. 


4th day ; 


.“Uh day : 


(jth dri) : 


M 'h d.iy ; 


CSlli day. 


nrroi- of 
Malpighi ; 


3:^3. When the third day has elapsed, the plume, 
enclosed in a fine transparent membrane, is still more 
elevated, and acquires a greenish colour ; the pro- 
tuberances of the two new radicles are more pro- 
minent, and the three former radicles have greatly 
auginented ; the cotyledon is much softer, and as if 
milky, yielding, when compressed, a wltitc and 
sweetish liquor, 

334. After the completion of the fourth day, the 
plume to, fig. 41*. continuing to ascend, pierces the 
niembranous covering a;, and pushes into day a per- 
manent leaf, green ai\d convoluted, around which the 
membrane forms a sheath. Inferiorly, the three first 
radicles have greatly extended, and the two" others 

are much increased : the outer coat of the seed 
now begins to lessen, but still contains a sweetish 
liquor. M. Poiteau gives a section of the entire 
plantule about this period of its growth, which agrees 
very exactly with the figure of Malpighi. In this 
section, fig. 45. the plume a' is seen to have pierced 
tile membrane b' that formerly enclosed it ; the al- 
bumen c' is diminished ; the cotyledon d' retains its 
situation and form ; and the five radicles e'e^ are 
nearly of a length, and covered with hairs, 

335. About the sixth day, the plantule, still in- 
vested by its sheath, begins to open and expand^ the 
seminal tunics shrink, and the surface of the outer 
coat is corrugated, if these tunics arc cut open, the 
cotyledon within is observed, in some parts, to be 
firmer than befori', and has the appearance of a con- 
cave leal*; but in other parts, it is more vascular, and 
filled witli juice, especially in that part near to the 
mammary vessels, 

336’. After the eleventh day, these tunics still ad- 
here to the plantule, but appear much wjisted, and 
tile juice they contain is mixed with bubbles of air; 
while the stem, forming iiuiny knots, and the radicles 
emitting innumerable rootlets, continually augment 
in size. Where the vegetation has been very active, 
the n hole original contents of the seminal tunics are 
by this time exhausted, and, when compressed, tliey 
yield only a watery fluid. 

337 . Allcr the lapse of a month, when the parts, 
already developed, are still farther advanced, ik‘w 
buds break out i’roni the primary seat of growth tmd 
rise upward ; and new radicles push forth and de- 
scend. So readily are these radicles produced, that 
sometimes, if the primary ones be removed, others 
in crowds spring forth ; at the same time, new' buds 
or shoots, protected in their proper sheaths, arise 
from the same part, and, surrounding the primary 
plantule, are borne upward with it. Of tliese appeur- 
anties accurate delineations are given, and they may 
be observed in every field of growing wheat. 

338. The foregoing descriptions of Malpighi are, 
in general, very correct, and his figures, though 
somewhat rude, exhibit, as usual, faitbf^ul delineations 
of the objects they are destined to represent. In 


one or two points, however, he has fallen into error, Ofihn ScpjI. 
which, in the above statement of his opinions, 
avoid confusion, we corrected as w'e wimt al ong. 

Thus, tliough he distinctly points out the “conglo- 
bate farinaceous leaf,” as the orgmi by which nutri- 
ment is administered to the radicle and plum ; he 
assigns to the sac that, in an early state, envelopes 
the radicles, the function oi' plat f^niu/a ; and even 
gives to the exterior tunic of tiie seed the title of 


seminal leaf. The true cotyledon, liowever (which 
newer in this seed is produced into a seminal leal), is 


the little conglobate body above mentioned ; and the 
common tunics of the seed liavc no title to the appel- 
lation of seminal leaves. To this cotyledon, (itertner, ofCacrtnvr; 


from its shield-like form, gave, as before observed, 
the name of scutdlum. He held it to be character- 


istic of the and analogous to the organ to 

which, in some other seeds, he gave the name of 
v/Vf/Zui. (Dc Fniciih. Plantar, Vol. 1. p. 139*) Hut 
most later writers, as .Tiissieu, Smith, Brown, and 
Poiteau, have all restored to it its proper oifice of co- 
tyledon. 

329 . M. Poiteau has gone even farther, and as-of Poitean : 
serted the existence of a second cotyledon in this 
seed, and in the oat, which he describes as situated 
directly opposite to the former. {An, du Mm, d'llht, 

Nat, Tom. XIII. p. 38S.) In this instance, however, 
he has mistaken the rudiment of the second bud for 


a second cotyledon, as Dr Yule ascertained by 
“ tracing the growth of this supposed cotyledon 
from its first becoming visible, to its final developc- 
ment as a plant,” (f Venter, Iransac, Vol, I, p. .'ipi.) 

M. Mirbel considers the sac that invests the plaiiiulcnf Miihel. 
tabe the cotyledon of this seed ; and this cotyledon 
to form the Jird endenlliing leaf, (An, du Mu$, 
d'Hh;t, Nat. Tom. XlII. p. 148.) But, /is already 
remarked, the cotyledon never, in this seed, rises out 
of the tunics; and, as Dr Yule observes, differs to- 
tally in situation, structure, and consistence, from 
the enslieathing leaf of the plantule, 

330, A very remarkable peculiarity in this family 
of plants is their great productive power, as displayed 
ill the indefinite number of new plants which we have 
seen to be evolved from one primary seed. Malpi- 
ghi not only oliserved this peculiarity, hut has de- 
scribed the structure from which it originates. He 
considered the radicle and plume of the embryo to 
be connected with the cotyledon, not by the mam- 
mary vessels, as w*e have stated, hut by a little body 
which he called l!ie umbilical node. In a section ofPoc»)Ii.ui- 
the lower part of the stem of the plantule, made after 'y 0 * 
the third day of germination, he delineates this uu‘l^‘ 
as situated at the junction of the radicle and plume, as 
represented by the letter /', fig. 4(). Plate XV.; and 
describes it as solid exteriorly, and softer and more 
medullary within. If a section of the same part be Opinion of 
made on the fourth day, as in fig. 47. the stem (g') Malpighi ; 
of the plaiitule will be seen, says he, to spring from 
this node, from whicli also the radicles equally take 
their origin. 

231. This peculiar property in the Gramincec^ was«f Leuwen 
also observed by Leuweidioeck, though ho seems *‘‘**^*^**^* 
not clearly to have apprehended the nature of the 
organs from which it proceeded. In the embryo of 
wheat he describes three points, from which not only 
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OtTlic Seed. three distinct radicles spring; but they are also, be 
adds, “ the beginnings of three several spires or 
stalks of wheat ; so that from every grain of wheat 
(which is well worthy of observation), there will 
arise not merely a single stalk, but three distinct 
ones, which are formed in the seed itself.” Select 
Works by Hoole^ Vol. I. p. l6‘9 ; and in Vol. II. p. 
289, are to be found similar observations on the 
seeds of Oats, Barley, and Kve, 
of Miilji I: S>33. By M. Mirhel, the umbilical node of Malpighi 
is considered as a iieshy knot (un iiceud charnuJt by 
the medium of which the pluino and radicle arc united. 
The lateral radicles, which issue from it, he regards as 
distinct in their nature from the primary one, and as 
resembling those which spring from knots in the stem; 
he therefore names them articular roots, les ra~ 
cines articidakes, (An. du Mas. d'IJisU Nat. Tom. 
of Yiilft : XIII. p. J 49 .) According to Dr Yule, however, this 
fleshy knot is to he considered as a lubert analogous 
to the tuberous substnnee, interposed between the 
bulbs and roots of the Liliacea and other monocotyle^ 
donous tribes; und which is desn’ned to produce an 
indefinite number of young plants, a greater or less 
number of which are subsequently evc»lvcd by the 
joint agency of the roots and leaves. The “ articu- 
lar roots” of INI. Mirbel he regards as in reality 
young plants, the roots of the Graminea being inva- 
riably fibrous. It is by means of these lateral shoots 
and their iubera^ that hushes, consisting of from 
sixty to several hundred stems, are sometimes seen 
to originate from one seed. 

233. The above important peculiarities in the ger- 
mination of the seeds of the Gramineref are very per- 
* spicuously displayed by Dr Yule in the three figures 

which we have copied from his Mcnmir. In fig. 48. 
Plate XV, Dr Yule represents the embryo of wheat 
as it appeal's when detached from tlie albumen, a 
short time utter germination has commenced; the 
ascent of the plume covered with its membrane, and 
descent of the three primary radicles, which liave 
pierced tneir containing sac, are clearly exhibited, 
and the letter h' points to the little cotyledon, placed 
at the junction of the two parts just mentioned. In 
fig. 49* the germination of the same seed is shown 
in a more advanced stage ; the plume (i') has now' 
risen to a considerable lieight, and pierced the in- 
vesting membrane ; and at k' a second bud or plume 
(which M. Pr)Iteuu mistook for a second cotyledon), 
is seen to shoot from the tuber like the fiivt : tlie 
letter I' denotes the seminal tunics. At a still 
more advanced period, four young plants, m' m' m’ 
m\ fig. .50. of the second month, with their sheaths 
in part withered, are seen to have sprung from 
the same part ; but the two seminal tunics of the 
seed, exhuusted of their contents, still rtMimin attach- 
ed, as indicated by the letter n'. (Wernerian Trans. 
Vol. 1. p. .5890 

2.M-. The description given above of tll(^ evolution 
oi' wheat is applicable, with little variation, to the 
heeds of all the cerealia. The seed of the Oat emits 
irom four to six radicles, aU of which break through 
their enveloping siic at the same place, and tlius 
appear to be contained in one sheath ; such too is 
the case with Barley, the plume of which extends 


beneath tlie seminal tunics, and pushes out at the 
vertex of the seed. 

235. This peculiar constitution of the seeds of the 
Graminea^ is attended with important advantages in 
their culture, and explains the source of their great 
productive power. A single grain of Barley was ob- Prodiictivc- 
served by Du Hamel to have produced 200 ears, "*^8* 
each of which yielded 24 grains ; so that one single 
seed planted in a good soil, has produced 4800 grains. 

Curtis and others, by transplantation of the sevend 
plantules of Wheat, obtained still higher returns from 
single seeds. For the same reason, these plants are 
better enabled than others to resist the injurious ef- 
fects of accident or disease. If a seed, says Dr 
Yule, be buried under a stone or lump of indurated 
clay, the seminal plantules cannot shoot upward; 
but stems arc then sent off in a horizontal direction, 
until they can clfect their escape upward. Some- 
times it happens, that a small insect (Musca purni- 
lionis) deposits its egg in Wheat, and the grub is 
lodged in the very centre of the stem, just above the 
root, by which t)u; stem is invariably destroyed, mid 
the root so materially injured, as to prevent its throw- 
ing out fresh shoots on each side, or slocking itself, us 
the farmers term it. Meveitlieless, the plants thus 
attacked are not permanently injured ; for, in the in- 
stance where these depredations occurred, the crop 
of Wheat was good, and the ears largo and fine 
through the whole field ; so that these injured plants, 
by the production of lateral shoots, yielded an ahun. 
dant crop. (Lin. Trans. Vol. 11. p. 7(>*) 

286. Id the germination of other monocotyledon- Ewilntion 
ous seeds, a similar succession of phenomena pre- (»ilirr 
sent tliemselvcs, with the exception of those wdiicli 
relate to the multiplication of so many individuals 
from a single seed, and wdilch seem to be peculiar to 
the Graminece. In all, the radicle first shoots forth, 
and the plume soon fiillows ; the cotyltxlon is com- 
monly of small size, and is retained within the 
tunics. As the embryo grows, the idhumcn is taken 
up and conveyed through the cotyledon to the young 
plantule ; and, before the albumen is exhausted, the 
embryo is enabled to draw its nutriment from the 
soil in which it grows. 

237* In many instances, it appears, that the Oestmerion 
primary radicle of these seeds, aller a short time, of Un: Kadi- 
becomes dry, and falls off, and is replaced by a ''y 

great number of secondary rootlets. M. Poiteau re- * 

gards this last circumstance us common and peculiar 
to monocotyledonous seeds. lie has remarked it in 
many hundred palms, not one of which had a de- 
scending or tap-root. No plant in the numerous 
family of the Liliacecc is said to possess such a root. 

The radicle of the Cypcmceev does not, perliaps, 
perish so soon, but it docs not continue long. This 
premature and constant destruction of the radicle 
he considers as the cause of tlic bulbs and trunca- 
tions which occur, particularly in the Liliacecc ; lor 
tho lateral roots not being capable of receiving ail 
the descending sap, it collects at the lower part of 
the stem, and occasions these different enlarge- 
ments. (An. du Mus. d^Iiist. Nat. Tom. Xlll. 
p. 39a.) 

SS8. The effects which thus succeed to the spon> 
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OftheSeed. taneous destruction of the radicle, occur partly in 
other plants, in which the first radicle is naturally 
permanent, if it be artificially removed. Du Hamel 
by Art. found, that, if the extremity of permanent radicles 
were cut off, lateral rootlets were produced; that 
even mechanical obstruction to the descent of the 
radicle frcqiiently gave rise to divisions in it, and the 
production of lliesc lateral rootlets. He ascertain- 
ed, also, by experiment, that roots extend invariably, 
not l)y an elongation of parts already formed, but by 
now matter added to their extremities ; and hence it 
is, that roots, whether ligneous or herbaceous, do 
not elongate, if even the smallest portion of their 
extremity be cut olf. (Phys, des Arbres^ Tom. I. 
p, 8.S.) The results of observations on the growth 
of Carrots, in diffrrent soils, by Mr Knight, corre- 
spond with those of M. Du Hamel. 

Skctfon III. 

Of I hr Sirucfinr of Dicotyledonous Seeds^ as dis- 
played hi their KvoJution, 

Tviiiiicsof '2J.0. From the greater number of seeds which 
have two eotybwlon'*, the phenomena of their f*vo- 
lution may bo expected to exhibit at least as great 
variety as llio'-o of tlio division last described. In 
dillerent species they differ in this respect as much 
from one another, as they do from monocotyledoii- 
oiis set'ds. Some seeds of this class raise their co- 
tyledons above ground during germination ; in otliors, 
these organs are wholly retained within the tunics. 
Of each of these modes of evolution we propose to 
give an example, selecting, as before, those seeds 
whi('h have been most accurately observed, or which, 
by the forms they exhibit, seem best calculated to 
illustrate the general laws, by which their evolution 
is accomplished. 

240. Ill the seeds of this division the embryo is 
commonly much more completely developed than in 
those of the class last described ; so that the several 
organs of the plantule become distinctly visible. 
'I’he radicle and plume arc readily distinguished, 
and the cotylctlons are frequently so large as to 
form ncai ly the entire mass of the seed. Within 
the cotyledons, tlie albuminous matter provided for 
the nutrition of the embryo during its evolution, is 
oft(m entirely contained ; and these organs, as be- 
fore remarked, rise Bometimes out of the earth, in- 
crease greatly in size, and, after a certain period, 
decay. In other instances, no increase in size, nor 
elevation above the surface, occurs ; but, like the 
greater number of monocotyledons, they remain be- 
neath the soil, and yield gradually their nutrient mat- 
ter for tlu' support of the embryo. Even in plants 
of tin* same natural order, the VapilionaceeCi for ex- 
ample, some, as htphms^ says Dr Smith, raise their 
cotyledons into the air and light ; while others, as 
laihyrtis, retain them under ground, concealed with- 
in the tunics of the seeil. As an example of the 
latter, we shall give from Malpighi an abridpd ac- 
count of the successive appearances exhibited by 
the common pea (pwm), which, in its evolution, ap- 
jiroaclit'S, in some respects, to that of the seeds lust 
described. 

F-yoiiiiion 241. The figure and size of this keed arc familiar 
of the pe«. 


to eveiy one. After being placed for a day hi cir- Seed, 
cunistances favourable to its germination, it is much 
increased in size ; its outer cont is rendered softer, 
and becomes more white and thin; the umbilical i si day : 
aperture continues closed, but near to it an irregular 
opening or laceration is visible. If the out«»r coat be 
now stripped off, the mwlna comes into view. It is 
seen to consist of two distinct parts or lobes, m hie.li 
are the proper cotyledons of the seed. I’liese coty- 
ledons arc closely invested by the inner tunic ; ex- 
ternally they have a convex suHace, hut intern:dly, 
where they are in contact, their surfaces are nearly 
plain. Between them, in a small depression formed 
in their substance, lie* the plume ; it is composed of 
a number of yellow ish leaves, folded on each other, 
and bent inward, and is unititd by a little curved 
stem, to a small white conical body, the radicle. 

These appearances are exhibited in fig. 1. Plate XVT., 
in which one of the cotyledons has been removed, so 
that the inner surface of the other, together with the 
plume and radicle, are fully lirought into view : the 
letter a denotes tlie cotylerlon, b the plume, and 
c the radicle. Thk radicle at its neck, or point of 
junction with the stem, sends olf on each side a little 
slalk or pedicle to eacli cotyledon. In the above fi- 
gure, one of these pedicles has been cut through, 
and the other, that remains attached to the cotyle- 
don, is concealed behind the plume. It is by these 
pedicles alone that the tw^o cotyledons are connected 
with each other. 

242. When the second day of germination is com- 5?Jday: 
pletcdi the cotyledons arc rendered more tumid, the 
tunics give w'ay, and the radicle begins to protrude. 

Soon after, the cotyledons separate a little, and be- 
come somewhat concave internally. After the tliird 
day, the radicle has pushed out through the tunics ; it 
is white, except at its point, whicli is more deeply 
coloured, and it emits on all sides fine capillary root- 
lets ; the colyledons are now farther separated, and 
by degrees the stem of the embryo, with its curved 
plume, are disclosed. 

24fi. About the fifth day, the stem [d. fig. 2.) 5lli duj : 
mounts upwards ; it is wdiite, and bears on its sum- 
mit the plume (e) still curved, and now becoming 
green : tlic stem mw also begins to exhibit the marks 
of knots at particular parts : the radicle {J') is far- 
ther advanced, and small protubera»ic(?s, the origins 
of future rootlets, appear on it : the cotyledons (g) 
retain their place, are turgid and solid, and still sur- 
rounded by the lacerated tunics. 

244. At the close of the seventh day, the plan- iUj day : 
tide is much more advanced ; the knots on the stem 
(//. //. fig. .‘J.) are quite distinct, and its iqiex is fur- 
nislied with broad green leaves, but wliich are not as 
yet unfolded. 'J'he substance of the cotylctlons is 
still solid, and when compressed, yields a bitterish 
juice : the radicle is much elongated, and has emit- 
ted numerous rootlets. 

24r>. After thv. ninth day, tlie plantule is complete- oth day. 
ly formed ; its stem {i, fig. 4.) is now erect, and the 
loaves of the plume (4) are expanded : the cotyledons 
(/) are reduced in size : and the radicle («?) or root, 
as it may now be termed, with its numerous rootlets, 
is greatly augmented. Every part of the plantule, ex- 
cept the cotyledons, continues daily to increase ; at 
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Ofilie Seed, the end of a month, these organs arc still found to 
adhere ; but ore wrinkled, tfiiu, and exhausted of 
their nutrient matter, with which the stem and other 
orgai\s arc filled. 

Evolution f>rogre 8 S of evolution in those seeds tliat 

oHIio raise their cotyledons above the earth, is exhibited 

<io(ii-(l. by Malpighi in that of the Gourd (Cac'urZ)i/ff.) This 

seed is of an oblong figure, and has a fiattened form. 
It possesses three distinct coats or tunics : the outer 
one is thick, tough, and coriaceous ; the middle one 
thin, membranous, and of a grecnisJt colour ; and the 
inmost is that truusparent colourless pellicle that 
closely invests, and is inseparably connected with, the 
cotyledons of the seed. 

247 . After this seed has been made to imbibe mois- 
ture, the outer and middle tunics readily separate, 
and expose the nucleus^ which is seen to consist of 
two leaf-like cotyledons, which have no connection 
with each other, except by the medium of the little 
conical body, or radicle, at their base. The size and 
figure of these cotyledons, and the situation of the 
radicle tikat connects them, are represented in fig. 5 . 
Plate XVL Their external surface exhibits to the 
naked eye prominent lines which indicate a vascular 
structure, the vessels of which proceed from the ra- 
dicle at their base. They are coriinumly five in num- 
ber, and from their main fascicular trunks, ramifica- 
tions are produced, which, in their distribution, form 
a finely reticulated appearance c»ver the whole organ. 
On their inner sitU , the cotyledons are (ptite plain, 
and closely applied against each other, but, as already 
remarked, are nowhere connected, except at the 
base. This suriaci' is displayed in figure (j, in which 
the great vascularity ol' tin; organ is renden d more 
apparent. It is between tlie two cotyledons that the 
plume, consisting of minute convoluted leaves, is 
lodged and cherished. In figure 7 -» « pai’t of the 
nucleus of this seed is represented a little enlarged, 
and tike two cotyledons have been reinoveil at differ- 
ent places by transverse seittions, to show more clear- 
ly the situation of the radicle and plume. The letter 
n denotes the place from which one of the cotyle- 
dons has been removed, so as to bring the plume (o) 
into view, and j) points to the conical radicle be- 
low. 

J«i {\ay ; 248. When this seed has been twenty-four hours 

in circumstances favourable to its germination, it is 
rendered tumid, and the umhii.cul aperture at its 
base is eidarged by the swelling of the parts within : 
the cotyledons become turgid, and the plume js aug- 
inented in size. After the second day the outer coat 
is inucli softened, the miudie one appears as if tom 
and decaying, and all tlie parts within still farther 
augmented in size. During the third day, the co- 
lour of the outer tunic becomes darker ; the cotyle- 
dons are more swollen ; their vessels more ceiispieu- 
ous, and the radicle pushes out through tlie umbili- 
cal aperture. 

VI Ik tl..> ; 249. When the fourtli day has elapsed, the plantule 

is still retained within the tunics, and if these ho 
now removed and examined, the middle one is found 
to he dry and thin ; the cotyledons (y, fig, 8 .) are 
whitish, soli, and flexible, but the vessels on their 
surface are mucJi more distinct ; the radicle (r) is 
t'lpflgutcd and covered with down, as likewise is the 
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Stem (s). At the top of the radicle, a protuberance is OfilieSeod. 
seen, which is white and soft ; and further dowu ap- 
pear several smaller tumours, indicating the places of 
rootlets about to break out. 

250 . About the sixth day, the cotyledons y, fig. 9, 6kli day : 
emerge from beneath the tunics, representing the 

** dissimilar leaves” of Grew, and the “ seminal leaves” 
of Malpighi, but which we shall, in future, denomi- 
nate coiyledomus haves* They are thick, soft, and 
a little separated from each other ; their position is 
pendent ; their colour yellowish ; th€'y are very vas- 
cular, and between tliem the plume is still concealed. 

The radicle (r), at this period, is much elongated, 
and rootlets everywhere spring from its sidcis ; the 
stem (s) is also lengthened mid curved, and, in com- 
mon with the radicle, is everywhere covered with a 
white curling down. 

251. Towards the ninth day the cotyledonoiis 9th day; 
leaves (y, fig. 10.) assume an erect position. At 

their points, they are still yellowish, but elsewhere 
green, and their cellular tissue is filled willi u green- 
ish yellow' juice ; they begin to separate a little, but 
still entirely conceal the pliune. The stem (.?) at 
this period is greatly elongated, and its lower ex- 
tremity has become green; the protuberance that 
existed at this part is greatly lessened ; and below it, 
the radicle (r) is continued, from which numerous 
rootlets, covered with fine capillary productions, 
break out. 

252 . During the following days, the cotylcdonoos 
leaves continue to eniarge, the stem to elongate, 
and the plume to augment in size ; but it is not yet 
unfolded. About the twenty-first day, ihe develope- 2itjt day, 
ment of the plantule appears to be completed. A 
representation of its foliage at this period, is given 

in fig. 11.; the cotyh'donoiis leaves (^) have now 
reached a great size, are of a deep green colour, and 
very vascular ; they rise, by u short pedicle, from the 
summit of the stem. On each leaf, seven fusciculi 
of vessels are visible, whiclt, beyond the middle, ter- 
minate in a net-work, iVoin which is produced the 
ceiiulur structure tliat contributes to form the 
breadth of the leaf. In the axil, formed by the co- 
fyledonous leaves, the plume (^) lay concealed ; it is 
now disclosed by the removal of one of those leaves. 

At first, the leaves of the plume are curled and con- 
voluted, but afterwards they expand, and their figure 
is then Kcn to differ entirely from that of the coty- 
ledonous leaves ; they have notched margins, and 
their surface is covered with down. In this manner 
the young plant continues to increase, and acquires 
at length its full magnitude, in the progress towards 
which the cotyledonous leaves waste gradually, and 
finally full. 

25 ,'i* The seeds of the lladish (Jlaphanus)t of the Evolti lion 
Lettuce {Lactuca)t and of the Kidney-bean (/V/wst>o- 
lus), are represented by Malpighi as exhibiting, in Seeds, 
their evolution, u similar succession of appearances. 

In all these seeds, and in many others of tliis divi- 
siun, the radicle first pierces the seminal tunics ; next 
the colyledkkiis come into view, and assume generally 
the form of leaves, between which the tender plume 
is for a time concealed, and at a later period is dis- 
closed. Jn different seeds, however, the forms of 
these organs, and tlie periods of their successive evo- 
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OfiheSee/f.Iution, are subject to the greatest variation, not only 
as relates to the species of seed, but to the soil, tlie 
climate, and season in which it is destined to grow. 

Internal S54. Having thus surveyed the changes in ex* 

Swncmeoftrrnnl form, which tlie germinating seed exhibits, 

the Pt n : conclude our description by a display of 

the peculiarities of its internal structure, lliis we 
shall find to consist entirely of vessels and cellular 
tissue, variously proportioned and combined. In a 
longitudinal section of the radicle of the Pea, in an 
early stage, Malpighi represents it, as in fig, 12. to 
be composed entirely of cellular tissue exteriorly, 
in the centre of which the vascular system, separat- 
ing at the top into three divisions, to supply the 
plume and Cotyledons, is placed. A similar section 
of the radicle (fig. IS.), on the seventh day, exhibits 
corresponding sections of the rootlets it puts forth, 
which are seen also to consist of cellular tissue, ai^ 
of vessels that come off from the central fasciculus of 
the radicle. 

2r)5. The stem, when about a month old, is 'com- 
posed of a thick bark formed of cellular tissue, 
within ivlii('h are two rings of vessels, as seen in the 
transverse section, fig. 14. 'J’he inner ring (t») is said 
to consist of sap and spiral vessels ; and exterior to 
this, a zone oi‘ vessels (w), yielding a peculiar juice, 
is said to be i>Jaced. In some very thin slices of 
the stem of the pea, viewed through a inicroscHipe of 
considerable power, the arrangement ami distribu- 
tion of the vessels and cellular tissue ap{>earcd to us 
as represented in fig. 20. The centre of the stem 
was occupied by cellular tissue, round which was a 
zone of vessels (v), fomiing four principal fasciculi. 
Exterior to this zone was a small ring of thickened 
cellular tissue, and beyond this, the proper cellular 
substance of the bark. Near the circumference of 
the stem wH>rc four larger fasciculi, which may proba- 
bly be considered as the “ propt'r vessels,** while 
those near the centre may be deemed the sap-vessels. 

In theplantulc of the Gourd, a similar struc- 
^yre is observable. Fig. 15. exhibits a longitudinal 
section of the plume and radicle of that seed, con- 
siderably magnified, as they appear before germina- 
tion, and shows llie position of the vessels x, as they 
pass up towards the plume In the next figure 
(l6.), a similar section of a riulicle, on the second 
day of germination, is shown, in which the vessels 
that form the rootlets are s<‘rn to originate from the 
fasciculi that exist in the radicle. In figure 1 7. is re- 
presented a longitudinal section of the stem and 
radicle of the bame plan tule on the ninth - day. In 
the stem, the vessels are disposed in a circle that 
surrounds the pith ; but as they descend towards the 
root, they approach each other, and give off ramifi- 
cations to form the rootlets. In a transverse section 
of the stem, on the 21st day, Malpighi describes it as 
hollow in the centre, fig. 1 8. around which six fasci- 
culi of vessels arc disposed, and the intermediate 
portion is occupied by cellular tissue. Hedwig, how- 
ever, and Kieser, enumerate not fewer than ten fasci- 
culi of vessels in tlie stem of this plant, some of 
which arc placed next the pith, and others near to 
the bark. 

<'f the Bran. 257. To these representations of the structure of the 
i^ea and Gourd by Malpighi, we shall add that of the 
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Bean, in its early stages, us delineated by Grew, who Of Hw 
has traced the distribution of the vessels in 
radicle and cotyledons witli mat minuteness. 
fig. Ip- is exhibited a vertical section of a young 
Bean, which is made to pass through the cotyledons, 
the plume, and radicle. From tJie extremity of the 
radicle, ihe vessels ascend in fasciculi to the neck of 
the plantule, where they are seen to diverge towards 
each cotyledon, and ramify through it, while a cen- 
tral vascular portion is continued to the plume. In 
fig. 21. the vascular and cellular structure of t])c 
germinating Bean, at an early period, arc shown in 
conjunction, in n highly magnified rcpn^sentatioii, 
presented here in a reduced size from Grew, In 
this figure, «' denotes the cotyledon ; 5' the envelop- 
ing tunics ; c* the cellular tissue ; rf' the vascular 
system continued from the fasciculus e' in the ra- 
dicle, and ramified through the substance of the co- 
tyledon; the letter /' points to the plume, which al-'O 
receives vessels from those of the radicle ; and 
indicates a depression in the cotyledon, iii which, 
antecedent to germination, the plume wa^ partly 
lodged; a similar depression existed in tlie other 
corresponding cotyledon. 

CHAP. II. 

THE ANATOMY OF THE MEMBERS OP VEGETABLES- 

Section K 

Of the Structure nf the Stem or TmnL. 

A RTICLE I. 

Of the Stem in llerLu 

258. In the foregoing clmptcr we Iiavc traced the sicin,.. 
successive changes of form wliicii the sc'cd exhibits in 
its progress to constitute the perfect plant ; we have 
next to display tlie structure of the plant itself, in 
its more remarkable varieties and forms. "J’iie lead- 
ing features of this structure have nlreudy been laid 
before the reader, when discoursing on the common 
textures of plants ; it remains now to exhibit indivi- 
dual examples of it, as they occur in tlie several 
members of the trunk, the branch, and the root. 

25p. We have already noticed tJic very striking Vaiietlci of 
difference in the proportion and arrangement of theSimeiurc. 
elementary organs, which obtains in ihfferent plants. 

While in some, the component textures are perfect- 
ly distinct from each other, in others, they arc eoin- 
pletely blended together ; so that the cliaraeteristie 
distinctions of pith, and bark, and wood, arc entire- 
ly lost. M. Desfontaines, os we remarked, has 
sought to connect this diversity of structure in the 
stem with certain peculiarities in the form oi’ the 
seed ; but it will appear, as we proceed in our dt;- 
scriptions, that such limitations and circumscriptions 
are perfectly arbitrary ; and that Nature does not 
move by saltations, as the systems of naturalists 
would prescribe ; but by a progress so gradual, and 
advances so continuous, that the lines and boundaricK 
w hich denote the perfection of artificial classification, 
are, in truth, but so many evidences of the imma- 
turity of natural knowledge. In the case of Ferns, 

T i 



330 an ATOMY, VEGETABLE. 


Of Hic the structure of vrliose seeds has been displayed in 
Tiui^. a precedinjj section, we have a striking example of 
the insufficiency of this theory ; for, while the stem 
possesses that simplicity of structure, which is said 
to apiieitiiin only to plants that spring from raono- 
cotyledonous seeds, the seed itself u}>pears, from the 
observations of Dr Yuh; (iil4.), to behmg clearly 
to the division of dicotyledons. Without any re- 
ference, therefore, to the form of the seed, we sluill 
exhibit the sirueture of the stem and trunk of dif- 
ferent plants, u.s they on dissection, beginning 

with the more simple, and proceeding gradually to 
the mure coinplt x forms. 

Names of i>()0, Hoianist.-' employ different tcTiiw to distin- 

Stnns. guifih the different kinds ol stt ins or stalks that sup- 
port the leaves, ajjtl the organs of fruetihciition, 
'^riiese are ihe stem {canlis), which is considered pe- 
culiar to liiTba(‘eous plunls, and tlie trunk {iruhcus), 
whicli is proper to herbs and trees ; tlie straw' 
{etdmus), wlileli is the appropriate stem ol‘ tbe 
gr:l^>;es ; and tlie stalk {srapusU which differs from 
the otlior varieties in hearing ani)' liovvcrs, but not 
leaves. I'or tlii- peculiarities in external form and 
charaett'r, wliicli distinguish these several kinds ol‘ 
stems, as they oeour in different species of plaul", 
we must refer to the writers on botany ; and shall 
proc eed to exhibit a general outline of their internal 
structure. 

Strm of 2bl. Perhaps there is no plant in which the sim- 

Siigiu-Canc.pjjcjfy ^,j' vegetable organization is mon* clearly dis- 
played than in the Sugar-cane, which belongs to the 
iatnily of Gramineic. In its stem or culm, the cells 
and V(‘s.s(‘Is are comparatively largC; retain much of 
their more perfect forms, and are quite distinct from 
each other. When treating of the c'elluJar tissue 
(8!2.), we referred to the cells of this plant, exhibited 
in the very thin transverse .slice, lig. 22. Plate XVI. 
as illustrative of their hexagonal figure, and of their 
being bounded, on every side, apparently by a 
single membrane. In some parts, when the observer 
is viewing these cells through the microscope, bome 
of them ajipear quite transparent, from the upper 
and lower bounding membranes being entirely re- 
moved, ami tlie light, in consequence, being freely 
transiiiitli.’d ; but in others, one or both of these 
menibraiies remain, and, thouidi they are exquisitely 
thin, yet, when viewed by a strongly reflected light, 

U degrt e of refraction seems to be produced, which 
communicates to the suifacc of the membraue an 
irregular appearance, “ueh os it has been attempti d 
to express in the darker cells of the same figure. 
The deception that arises from viewing two layers 
of these cells in conjunction, which imparts the ap- 
pearance of double sides, as in fig. S3, was before 
noticed; and the longitudinal appearance of the 
.same organs, as seen both in a single and double 
scries of columns (figures 24. and 25.), w as at the same 
time described. 

2(i2. It is through this cellular structure that the 
vessels, which constitute the other component part 
of the eulm of this phnt, are distributed. They oc- 
cur in fasciculi, which, towards the centre, are placed 
at cousidprable distances from each other, and pre- 
.sci vo a symmetrical arrangement ; but nearer to the 
cjrcumlereiicc, they are more liUiuerouS; and their 
4 


distribution is much less regular. In fig. 26 . Plate Df die 
XVI. a very thin transverse slice of tliis plant is 
hibited, in which tliis regular disposition of the ves- 
seJs at and near the centre (//^), and their crowded 
state near the circumference (i'), are well shown ; the 
cells, too, ut the centre, are larger, and have a more 
perfect i'orm than those near the circumference of 
the figure. In tig. 27. a very thin longitudinal slice 
of this some plant is delineated ; it is considerably 
magnified ; the letter V denotes the cellular tissue, 
uiid ni'm* two fasciculi of vessels whicli ascend 
tlirough it. 

2f).S. In the l\iim, which, tliougli belonging to theOfihc 
divi-ioii of trees, we sliall notice in this place, a sinii- 
Jar disposition of tlie elementary organs is observed ; 
but both the vesscis and ci lls are smaller than in the 
Sugar-cane, and the fasciculi of vessels are also 
i|^urii more numerous. "I'his structure is exhibited 
in the irauKveise section of the trunk of the Palm, 
fig. 28., ill which liie dark spots indicate the va.scular 
fasciculi, and the whiter portion the cellular tissue. 

As before obseived in the KSiigar-eane, the ves.seJs 
are been to iie less iiumeruus at the centre than at 
the cireumferenee, where they are inueli crowded 
together, and very irregularly distributed, in conse- 
quence of the peculiar mode in which the growth of 
these trees is accomplished. 

20’4. In fig. 2.q. o(' the same Plate, we have also 
copied from M. Desfonluines a portion ol* tlie longi- 
tudinal section of the trunk of another specii s of 
Palm (Dram na draco Jt which displays more clearly 
the irregular direction which the vesscis take in the 
lax cellular tissue through which they are distribut- 
ed. It was before remarked, that these plants do not 
naturally produce brunches ; but that their vascular 
systfern is expendtal wholly in the production of 
leaves ut their summit, and their trunk is perfectly 
cylindrical. If, however, the toj) of the plant has 
been cut off, or broken by accident, a division into 
branches is said to take place. [Mem, de i*Jndil. 

Nat. 1 om, I. p. 486.) 

2f»5. In the stem of \sjmragi:a, the elementary Of A^paia- 
orgams possess an arrangement similar to that ol’fins. 

Pulm!i ; but in the progre.'^s of its growth, brandies are 
given olf continually, and const qut nlly the stem di- 
minibhes in size as it ascends, in fig. 80. is given a 
vertical section of a part of the stem (o) oi’tiiib plant, 
at.tliat period of growth in which it is usually brought 
to table ; the buds , protected by the imbricat- 
ed haves, present a vtuy lieautifiil uppcaiance. At 
each place where a bud spriMg.s, a part of the vessels 
of the trunk go olf to form it,, arul are finally ex- 
pended in its prudnetiun; the diameter oi‘the trunk 
above is consequently diminished, and the more cen- 
tral vessels arc continued on, to be successively em- 
ployed in a similar manner, till they terminate in a 
bud at the apex. We have thus an example where, 
though the elementary organs arc uniformly distri- 
buted, os in Palms, yet, in consequence of the pro- 
duction of lateral branches, the diameter of the stem 
continually diminishes, and assumes the form of a 
cone, in which it difier^'froni that of the Palm and 
Sugar-cane. 

266. As in these plants the ligneous and cortical 
textures are uniforoily blended together through the 
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Of the entire stem, it muRt be presumed that the sap»vte»eh 
^unjo jinij prtfpfjf vessels are everywhere associated* This 
fact is accordingly ^pointed out by Malpighi as oc- 
curring in several species of the Gramineof, who, as 
we before remarkecl (6*2.)* delineates jx proper vessel 
as existing in each fa.sciculus of sap-vessel«. 

Stem of ilic 2()7- The next variety of structure wc shall no- 
Oouid, tice, is that of certain herbaceous plants, in which the 
proportion of cellular tissue in the stem very much 
exceeds that of vessels, and in many of their cha- 
racters they come near to the plants last described. 
In the se ctions already given (figures 18. and 20. 
Plate XVL) of tlie stems of the Pea and (iourd, the 
greater portion of the stem is seen to be made up of 
cellular tissue, but several fasciculi of vessels are dis- 
persed through it. In fig: 31. Plate XVI. is n trans- 
verse section of the stem of the Gourd, of its natural 
by Hedwip: magnitude, copied from Hedwig, in which the dark 
spots indicate the relative positions of* the ten fasciculi 
of vc-Hsels that are observed in this plant, !n fig. 3l2. 
a small portion of the preceding figure, comprehend- 
ing only two fabciculi of vessels rr\ and liiglily mag- 
nified, is exhibited ; the vessels are seen to be of dif- 
ferent sizes, und, by tlieir eniurgement. tliey press 
upon and diminish the size of the neighbouring cells; 
the cells themselves are also of difierent sizes; in 
some parts, ns denoted by the letter y', they are com- 
paratively large. 'I'heir figure is generally hexagonal, 
though not always regularly so ; and near to the ves- 
sels, they exhibit various irregular shapes. A very 
fine cellular tissue, placed exterior to the outer 
range of vascular fasciculi, forms the cortical texture 
of this stem, and from the succulent cuticle joinlsd 
hairs of various sizes arc seen to spring ; the centre of 
tlie stem is hollow. ( Furfdnmmt, f/isL Nat. Muscor,) 
by Kiescr. 268. 'I'lie stem of this plant has been examined 
with great minuteness by M. Kie.ser, who has j-epre 
sented, in ni'veml sections, both transverse and lon- 
gitudinal, its appearance in different parts, and at dif 
ferent jicriods of ils growth. The number of fasciculi 
that exist in the maliue stem he makes, witfi fJed- 
wig, to be U;n ; hut the number of vessels in each 
fasciculus varies at difK'ri'ut periods, and even in tlie 
different parts of the same plant. In a inaiiire plant, 
the number in eacli fasciculus, ncarto the simumt, does 
not exceed six or seven ; below the first knot from the 
top they arc more in number ; below the second knot, 
they amount to nineteen; and tJiey increase in number 
in the next internodial space. In tlie centre of the 
stem, there are twenty-three vessels in each fasciculus ; 
and near to the root, when examined in autumn, they 
amount to twenty-nine. In the trunk of the root, 
ten fasciculi of vessels may also be reckoned ; but in 
the prim'ipnl rootlets only four fasciculi are observed, 
each of which contains thirty-seven vessels. 

269. The size and general characters of these vesstds 
are represented as varying with age, tiot less than 
their numbers, and hence they have difierent forms in 
different parte of the same plant. At an early pe- 
riod, when few in number, they are very Hroall near 
the summit of the plant, and consist only of sin^)ie 
spiral vessels ; in a later plHod, and lower down on 
the stem, they are of larger size, and some of* them 
exhibit the characters of amuhr snirals ; in the third 
internodial space, their size is still greater, and two 


or three of them are now transformed into punctuated 
Rivals ; and still Jowxt on the stem, tlie lumiher of * 
punctuated spirals is increased. In the centre of tlie 
mature stem, six large punctuated spirals are visible, 
and near to the root, in autumn, of the twenty-nine ‘ 
vessels that compose each fasciculus, are 

punctuated spirals ^ and only six .simple spiral vessels 
are now to be seen. 'I'lie characters of these ve.'.sels 
now also approach to those of arborescent plants ; 
their sides are thickened, and their transparency is 
almost lost, and the cavities of some of them are fil- 
led by membranous vesicles, which form within them 
a sort of cellular tissue. In tlie root, at tin; period, 
the simple spiral vessels have altogether disappeared, 
and only punctuated spirals, smaller than those in 
the stem, can be discovered. I’his siicces.sive disap- 
pearance of the .•‘iniple spirals, and augmentation in 
the number of the punctuated varit‘l,y , is urged by 
INI. Kieser as a proof of the tvan.sfbnnation of the one 
into the other duiing the profiress of vegetation. No 
mention is made of* the exislence of proper vessels in 
these fasciculi; and the representations of the cel- 
lular tis.sue, of the ligneous texture, and of the hoi k, 
correspond with those given by Medwig. {Mem. sur 
I'Orgauiwl. des Plnutc^, p. 134.) 

270. Ill ilu‘ stem of the Gourd, as thus described, 
we observe an arrangennmt of parts in many respects 
according with that of the Sugar-cane. In both, the 
cells are large, and their figure is well preserved ; 
and the vessels are distributed in distinct fasciculi 
tlirough the cellular tissue. In the Gourd, liowtver, 
the vessels arc few cr in number, and do not suffer 
that disploceinent, during the progre.ss of vegetation, 
w’hich tliose of the I’one expiTience, In neither 
plant are the vessels so numerous, or so situate, as 
to compress the cellular tissue into transverse parti- 
tions, nor is there, in the transverse .section of either, 
any appearance of concentric laycr.s. In neither 
stem is there any proper pith, the ccntral^art of the 
Sugar-cane heJng occupied by ei lls and ve.ssels, and 
that of the Gourd being alike desliliue of both, Tlie 
cortical texture of the Gourd is represented as com- 
posed entirely of cellular tissue ; but in it probably 
are situated llie proper vcs.sds, whose place lias not 
yet been acciirardy noted, 

271. In the sections of various herbaceous siems, O lioi 
represented by Grew' and Maljiighi, the number 
vessels, and their disposition, exhibit the gieutett va- 
riety, and approach more or less to the arraiigenieiU 

of parts that is found in shrubs and trees. 'J'hus, in 
Holly-hock (Alcca), Grew^ describes the vt sseU of the l>y Grtw 
bark as yielding a tliin mucilage, and within them 
are the sap-vesseis, po.stured in short rays, wliich 
comprise twelve or sixteen vessels. In Scotznnrra^ 
tlie “ proper vessels^^ in the bark yield a n.ilky fluid, 
and are postured in a radiali d manner With the sap 
and spiral vessels that extend to the pith, alt of w hich 
form parts of the same radiated lines, {/hmt. (y* 

Plants, p. 103.) In Endive, Malpighi describes the hy Malpi- 
structure of* the stum as approaching in character to B'*'* 
that of tree-. Near the circumfeii nee the vessels, 
says lie, are disposed in lines directed towards the 
centre, and are separated by small rouges of cellular 
tissue, which is compressed into a sol:d and dense 
form ; and more interiorly, tlie vessels ore larger, und 
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Of the cTteiid a considerable way in rays through the stem. 
rTiuilu I Plantar, p. 25 .) Where the vessels have this 
radiated position, the cellular tissue between them 
assumes the form of‘ membranous partitions ; but the 
greater portion of the stem of this pbnt is occupied 
by cellular tissue, not thus compressed into a mem- 
branouSi form. W'o thus clearly observe that, even 
in herbaceous stems, membranous partitions, extend- 
ing more or less completely throu'^h the stem, are 
formed, whensoever the vessels arc disposed in railii, 
and arc sufficiently numerous to compress, on either 
side, the cellular tissue that envelopes thenu 

Anricr.E II. 

Of the Trauh in Shrubs and Trees, 

Siriu tiiniof 270. In shrubfi and trees, the several textures 
liuDks. compose the trunk are commonly distinct from 

each other ; and some piuts that, arc but imperfectly 
distinguished in herbs, become in them well defined. 
Ill the trunks of these plants, however, though a ge- 
neral uniformity of structure ih observed, yet puriiciN 
Inr modifications of it exist in evLry species, and these 
are still farther varied by the peculiar nature of the 
individual plant, and the mode and circumstances of 
its vegetation. Before descending to jiarticular ex- 
amples, it may be useful to exhibit a concise view of 
the parts that compose the trunk, and the terms em- 
ployed to denote them. 

The Skill. 27 S, Externally in every tree wc have the skin or 
cuticle, the structure of which has been already de- 
^ scrilK'd in a former section. In very young plants, 
and in. young branches, it is, succulent, and its sur- 
face is entire ; but in older trunks anil hrauclics, it 
is frequently dried and broken, and, in some in- 
stances, is thrown off; so that the exterior covering 
of the plant appears to be formed by tlie cellular tis- 
sue of the cortical texture. 

fhr Jiaik. 274. Hdlieath the skin is the bark, constructed, os 
wc have seen, of cellular tissue, and of vessels col- 
lected into fasciculi, which at first are strait, and run 
pandlel to each otlier ; but, by the subsequent aug- 
iiientatioTv of the parts within, are separated at cer- 
tain places, and touch- only at a few points, so- as 
to form a reticulated appearance. In the annual 
shoot, only a single ring of vessels is observed, and 
these, witli the tissue in which they arc placed, form 
lu forli- the cortical layer^ as it has been called, of that pe- 
tal Layers. Within this layer, a new production of vesseh 

and of cellular tissue takes place, and this being an- 
nually repeated, constitutes the series of layers of 
which the bark is ultimately comjiosed. The new 
layer that is tlius annually formed, and which ap- 
pears to excreiic an active veg(?tative function, was 
more particularly distinguished by the appellation of 
LUifr. Liber by the ancients, from its being the substance 
on which, before the invention of paper, tliey were 
accustomed to write. Very frequently, instead of a 
ring, the vessels of the bark are collected into dis- 
tinct parcels or clusters, which, in the progress of ve- 
getation, assume very different sliapes. 

Wood. Next to the bark is placed the wood, con- 

structed, like the bark, of vessels and ccllukr tissue. 
Like it, too, it consists in the young plant, and in 
the annual shoot of the older one, of a. single ring of 


vessels, which immediately surrounds the pith. In 
the following year, u new ring of vessels is formed^ 
around the tiist, and in every succeeding year this' 
process is re)M ated ; so that Uie wood consists at 
length of a series of rings enclosing eacli otlier, and 
tin* number of which denotes the age of the tree. 

The outer ring of newly formed vessels is more suc- 
culent tiian those of older growth, and is generally 
of a whiter colour ; whence it has received the 
names of sap-wood or alburnum. By Du Hamel, lui Alhnr' 
and most French writers, it was named aubier, and niim. 
by liill it was called the blea. In every annual 
shoot, the newly formed liber ond alburnum are in 
contact ; but in every succeeding year they are sepa- 
rated more and more from each other by the intor- 
poHltion of new matter between them ; so that at 
lengtli the first layer of bark, and the first ring of 
wood, occupy respectively positions the most distant; 
those, namely, of the centre and circumference of the 
tree. 

276. The vessels that are thus annually formed, 
and constitute the alburnum, are disposed in radii 
w'hich extend more or less completely from the cir- 
cumference to the centre. In some trees, the ves- 
sels are much more numerous than in otliers ; and, 
in the progress of vegetation, they frequently suffer 
great alterations in size and external figure, as was 
before observed wlicn treating of the vascular sys- 
tem. In the alburnum llie size of tlie vessels is very 
uniform, and so it continues ever after in some trees; 
but, in others, it is very various, some being enlarged 
more than others by a greater influx of sap. With 
this increase of size, the vessels seem to acquire the 
spiral character. They are also frequently closed up, 
in the more aged parts of trees, by the production of 
vesicles within their cavities ; and, in common with 
the smaller vessels and the cells, they are, in some 
trees, ultimately filled with gummy or resinous mat- 
ter. In other instances, where tlie proper juices of 
the plant differ but little in quality from the common 
sap, the vessels, when no longer employed in active 
vegetation, become dry, and appear, in some plants, 
like empty capillary tubes, and, in others, from the 
minuteness of their size, no aperture is visible. In 

this state, they have been regarded as solid filaments, Lifjneons 
and denominated the ligneous fibres of the plant. Tibrts. 

277. From the dis)>o 8 ition of tlie vessels in iW/j Transverse 
more or less regular, the cellular tissue, by which 

tliey are surrounded, will be more or less compres- 
sed in the same direction, and form those transverse 
partitions between the several rays of vessels, which 
we have already so frequently noticed. In addition 
t<o these fine ]>artilions, described both by drew and 
Malpighi, which are thus interposed hetmen every 
ray or line of vessels, larger portions of cellular tis- 
sue are observed, at certain distances, which extend 
in the same direction througli the wood, and, in some 
instances, are continued through the bark also. By 
the authors just mentioned, these partitions were de- 
scribed as stretching from the bark towards the pith, 
and were named inserimenU by Grew', and transverse 
utricular ranges by Molj^ghi. Otliers have held them 
to proceed rather from the pith to the bark, and have 
called them medullary rays. We shall venture to 
name them, in future, transverse sepiu^ which namo 
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denotes simply their direction, and tlie fact of tlieir 
^ forming partitions bi'twccn the vessels, widiout ex- 
priissiiig any 0 ])inioti cuiicurniiig their origin. For 
similar reasons, the finer partitions of cellular tissue, 
previously described, may be denominated the iesser 
transverse.' sepia, 

‘J78. Jicside tlu^sc transverse sepia, there arc some- 
times pertions of cellular tissue intercepted between 
the vosbcls in a longitudinal direction. This was re- 
marked, both by drew and Malpighi, in the oak and 
severed other trees; they apptiur sometimes to be 
very short, and sometimes to form nearly a continu- 
ous ring around the trunk. It is probable they arc 
ibvmed simply by the pressure of the vessels acting 
in a direction opjiosite to tliat by which the trans- 
verse septa arc produced ; they may, for distinction 
sake, be named the longitudinal sepia. In many trees, 
they are not to be observed, or, if tiu'y exist, are so 
thill us to form only a sort of fascia on the adjacent 
vessels. To the cellular tissue, jiromiscuously inter- 
mingled with the vessels, some writers give the name 
of pa eenchijme of the M'ood. 

Tlie only other part of the trunk that re- 
mains to be meiuloned is the pith. It is situated at 
the centre, and is surrounded commonly by a ring of 
vessels, but sometimes, in part, by tliickened cellular 
tissue. Its proportion in shrubs is usually much 
larger than in tree.^ ; and in tlie young shoots oi* trees 
it occupies more spnee than in the older branches. 
At first in the young plant it is succulent, but after- 
wards becomes dry ; and in aged trees it frequently 
is entirely obliterated, or at least rendered solid. 

In a description of the growth of the trunk 
in a young plant of chesuut, Malpighi has given clear 
views of the gradual dcvelopeineiU of tliese several 
parts, and exhibited the appearances successively 
displayed in the first years of growth, [Anal, Pkn^ 
tar. p. 35.) In the Vine, some of these parts are very 
distinct. Fig, 1, Plate XVIL, represents a transverse 
section of the annual shoot of this plant. The pith 
(a) in the centre is large, and composed of cells of 
difterent sizes. From the pith to the skin in the Vine, 
and, according to Grew, in the Kim and some other 
trees, extend the transverse septa (b). In some places, 
the cellular structure of these septa in the recent 
plant is still visible, as nt (c) ; but generally they 
have the appearance of thickened membranes. Be- 
tween every two septa, two, or sometimes three lines 
or rays of sap-vessels are interposed, which, from 
tlicir size, are readily visible, and their place and dis- 
position arc indicated by the dotted marks (d) : the 
circular ring that bounds these vessels Seems to be 
formed of condensed cellular tissue, and exterior 
to it the proper vessels are placed in tlie cellular 
tissue of the bark. 

281. In the next figure (fig. 2.) is exhibited tlie 
transverse section of an Applc-braneli of one year’s 
growth, which, like tlic former, is considerably mag- 
nified. The angulated figure and relative size of the 
pith at this period arc shown : from tiic pith to the 
bark proceed numerous very fine septa, possessing 
somewhat of a curved dir^tion, and between them in- 
numerable black points, indicating the sap-vessels, 
are seen ; these vessels are disposed in radii, and are 
bounded exteriorly by the thickened tissue of the 
bark : the bark is proportionally large, and in Uie 
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midst of its cellular tissue clusters of proper vessels 
(g) are observed. _ 

282. In a similar section of the Apple-branch of 
two years growth, fig. 3., more highly magnified, the 
pitli (/i) is seen to nave assumed a rounder form : 
from the pith towards tlie bark the transverse septa 
extend, between which the vascuUir radii are situate. 

The letter / denotes the place of junction of the 
two years growth ; Jc the ncw'ly formed aihuriious 
vessels, situate between the bark and the wood; 
and I tw'o ranges of “ proper vctesels,” placed in tlie 
cellular tissue of the bark. Grew gives a highly mag- 
nified view of a section of this same plant about the 
third year of its growtlt, in the 2.'>th tul)le of his work, 
tlie appearances of which correspond with those just 
related, except that the transverse septa, as in all his 
figures, are made; to represent strait lines, which, in 
the earlier i)eriods of vegetable grow th, does not ap- 
pear to be quite correct. 

283. Proceeding next to the plant of more mature of the Ouft « 
age, w'e shall copy from Grew part of a section of 

the Oak, which in fig. 4. is exhibited on a reduced 
scale. The letter m denotes the bark ; n the al- 
burnum ; 0 the wood ; and p tlie pith. In this sec- 
tion, the larger transverse septa (y), and the smaller 
ones (r), are very distinct, between which the sap- 
vessels of different sizes, indicated by the dark points, 
are situate ; the letter s points to the proper ves- 
sels of the bark, some of which are coUeeled into 
round parcels, and otlicrs form a ring. 

284. Beside the transverse septa that intersect the 
diameter of the tree, we observe, in this fipire, other ^ 
lines (() placed at right angles to them, and w Inch ap- 
pear to be interposed between each annual ring of 
wood. Grew considered it probable that the.se lines 
were produced in the Oak, and also in the Fig-tree 

and Walnut, by a peculiar sort of sup-vessels tlait ex- 
isted once in Uie bark, a.s did tlie turpentine vessels 
distributed tlirough the wood of the Pine. {Anat, tf 
Plants, p. 115.) Hill also calls them sap-vcsscls, 
seated on the outer edge of each annual circle, 
wliich, in the young plant, contain .sometimes a 
limpid limior, and, at other times, appear empty. He 
notices also the existence of proper vessels, contain- 
ing a tliick juice, in the alburnum of this tree. ( Oa 
the Construction of Timber, p. y.) 

285. An examination of this wood at an age still of very old 
more advanced, may contribute to throw some far- 

ther light on its structure. In fig. 5. is given 
the representation of a transverse section of the cen- 
tral portion of a piece of the wood of very old Oak, 
of its natural size and appearance, ’i'he jiith (to) at 
the centre w'OS completely obstructed, and its cellu- 
lar ehacacter obliterated ; the letters x x x denote 
the larger transverse septa, rendered completely solid 
every wliere, and in some places partially obliterated ; 
and (y) tlic white lines that extend in the opposite 
direction, and mark the boundaries of each year's 
growth. In the substance of these concentric lines, 
numerous traces of minute apertures were visible, 
and from one line to another, small irregularly curved 
lines, as represented in the drawing, were every- 
where observed to extend. No vacuity w^as any- 
where perceived to exist, but the whole formed one 
compact and solid mass. 

286. A. smalf and very thin slice of this wood^ 
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Of Hie comprising a part of one of the larger traneverse septa, 

Triiiilo f»inall portions of two of the concentric lines 
above mentioned, was Kubniitted to a pretty highly 
magnilyiiig power, and a delineation of its aj)p€‘ar- 
ance is given in figufe 6. In this figure, the letters 

«' denote the two coiicenlric lines ; A' one of the 
smaller irregular lines that fretjuently extend from 
ft' to but are often intercepted, and form irregular 
spots or patches, as traced in several parts of the 
drawing ; r', the smaller tninsverst* septa, situated at 
unequal distances from each other; and ({% the 
larger septum, the cellular ( Iiaruclcr of which is en- 
tirely obliterated. Several small irregular lines, run- 
ning in tlic same direction with the larger concentric 
ones, are also observed ; these, at their junctions with 
the lesser transverse septa, produce a number of little 
squares, the aroic of which are filled up with a dotted 
or punctuated membrane. 

Strnriiircof ati?. 'I’liis mlcroscojiical representation seems to 
confirm the opinion of drew, that the concentric 
lines (n' a') are chiefly composed of vessels ; lor their 
apertures, now rendered visible, arc of tlifferent sizes, 
and the canal ol many of the larger ones is filled up 
with a vesicular substance, often observed in the ves- 
sels of aged plants. The substance that surrounds 
these vessels appears to he condensed cellular tissue, 
rendered pcrlectly solid by the resinous matter with 
which it is filled. The irregular thickened lines (//) 
that run transversi'ly to the former, arc siinilarly 
composed of vessels and condensed cellular tissue, 
and the smaller patches, we have noticed, arc made 
up of the same ; both the large and small transverse 
septa consist of condensed cellular tissue alone, and 
such, too, appears to be the matter of which the tine 
lines or longitudinal septa tliat intersect them are com- 
posed. Some observations of Du Jllamcl, on the 
formation of tJie ligneous layers, may aid our inqui- 
ries into the nature of these latter septa, and the mi- 
nute structure of the wood, 

by D« 2Sg. Jn u transverse section of the trunk of the 

Uninel: ^,^j,,y intelligent 

writer, the ligneous layers are distiuclly visible, and 
it ks coninioiily believed Unit each of these layers is 
the product of one year’s growtii. Il', however, we 
cut obliquely a piece of Oak, each layer is then seen, 
with the aid of a common lens, to be composed of a 
number of thinner layers, wliich mutuuHy cover each 
other. Ily macerating pieces of wood in water, lie 
was able to separate the aiimial layers into a great 
number of leaflets thinner than the finest paper ; 
and thesi! primary layers, as tlicy may be called, he 
afterwards ascertained, by I'xperiment, to be formed 
successively during the whole period of active vege- 
tation; BO that the layer which is the product of one 
year's growth, h itself formed of a number of layers 
exceedingly thin. dcs Arh, Tom, I. p. .‘>1, 

and Tom. ll, p. If),) 

Now, it is probable tliat, between each of these 
primary layiTs, cellular tissue is intciposcd ; and lliis 
tissue, by its compresbion, gives origin to the minute 
lines vvliieh in this tree have been noticed. In several 
trees, iiowever, no similar hues are visible, because, 
in all probnhilitv, they do not, like the Oak, afford se- 
cretions by wdiich the tissue is thickened and render- 
ed apjiaient. Even in u very thin slice of Ouk, 
when view ed in the microscope by a strongly reflect- 
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ed light, these lines almost entirely vanish, while those Of the 
of the two orders of proper traiibversc stpta re- , 
main, 

28.9. M. Kieser examined the same wood, in the by Ki«‘sci. 
transverse slice of a tree of 100 years of age 
sur l*()rg(imsat. Arc. Plate XIV.), and his represen- 
tation of its structure is copied in figure 22. Plate 
XVII. In tliib figure, in which tlic appearances are 
magnified 130 times, fi n n represent the cellular 
tissue, or, as he calls it, the parencliyme of the wood. 

At the top and bottom the cells are obstructed, and 
appear like obscure points (us is the case ulho in 
fig. 6*. of the same Plate) ; but in the middle of the ' 
figure, the cavities oi‘ the cells are said to be still 
visible : the letters o o denote the apertures of en- 
larged spiral vi'ssels, all of which were filled with 
vesicles, but a few' only are so represented, as in p p ; 

^ indicates the smaller vessels dispersed tlirough 
the cellular tissue ; r a portion of one of the larger 
septa, and s the smaller ones, which are often dis- 
placed by the augmentation in the size of the Vi'ssels. 

2JK>. Jn this highly magnified representation by 
Kieser, there is no appearance of tlie concentric lines 
or septa which intersect the transverse ones, as no- 
ticed by Grew and Malpighi, and exhibited in figures 

and fi. ; but the tw o orders of transverse septa re- 
main. We belbre reiiiarked, that, in a slice of W'ood 
so very thin, as, when view ed by a strong light, to 
become translucent, these lines, in a gn-ut measure, 
vanished, and in the figure of M. Kiesi r, this evan- 
escence is made to extend even to the thickened 
portion that intercepts the annual layers. Jt is there- 
fore probable, that all these appearances of concen- 
tric or longitudinal septa, are j.roduced simply by 
the thickening and compression ofthi‘ cellnlai tissue 
in the Oak, and such other trees as have viscid juices, 
and wliose vessels are subject to irn giilar enJarge- 
inent; for in whatever position these thickenings oc- 
cur, numerous vessels are always to he observed. 

Hence, in very tliin slices they entirely vanish, while 
the proper transverse septa, being formed by the con- 
densation of continuous portions of membrane, re- 
main visible. In these figures, it may al'O be re- 
marked, that tlie surface occupied by cellular tissue 
seems equal nearly to that occupied by vessels ; hut 
it ispruhable that the apertures of many minute ves- 
sels ilispersed through Llie tissue, have not b(*en dis- 
tinguished from the cellh. Jn a highly magnified re- 
presentation, howevir, of the w ood of tins tree by 
(Jrew [Aunf. of Vfautu, tub, .3. fig. the pro- 
portion of tilt* vascular to what is deemed the cellular 
jiart is still less. 

291. The vessels of the bark in the Oak, as deli- paii; of 
ncated by Grew, fig. 4. Plate XVII. are represented 0;ik, 
as disposed partly in parcels, and jiartly in a ring ; 
and in all the represciitulions he has given of differ- 
ent trees, the greatest diversity, in regard to the po- 
sition of tliesc vessels, is found to exist. Eroni the 
difference in tlie qualities of their juices, in the tex- 
ture of the parts, and in the modes and circumstances 
of their growth, this variation may be expected to 
occur. In tlie Oak, the Wne, and many others, it 
si*ems certain also, that a part of the cortical texture, 
or at least vessels containing the proper juices of the 
plant, are constantly mixed with tliose of the ligneous 
texture, and with them contribute to form each nii- 
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or the nual layer of wood. In this respect, therefore, these 
^ l^an^. ^ 5^ g^id iq approximate in structure to 

Palms, and those trees in which the two textures are 
uniformly blended, in some of which, the growth is 
said to take place at the circumference, as in ordi- 
nary trees. For examples of the diversity of struc- 
ture exhibited in the trunk of a great many different 
trees, wo must refer to the beautifully executed 
plates of Grew. 

SEcrrioN n. 

Of the Struclurc of the Branch and iu Append a 
Ahticle I, 

Of the Branch, 

The Sp2. From the trunk springs the branch, which, in 

Bimiclj. structure, resembles very exactly that of tlie trunk 
itself. Indeed, most of the figures, which represent 
the structure of the trunk, are taken from sot't.ions of 
tlie branch ; and hence the description of the one 
serves entirely for that of the other. 

21).'). Hranches, in common with leaves, originate 
from buds, of which we have subsequently to treat, 
introductory to a description of leaves. At present, 
we shall deBcribc only the mode of connection be- 
tween the triink and the branch. 

Tih Connec- fhe branch, says (Jrew, springs not from 

ti(uiwi(i< the surface, but so deep as to take with it not 
tbe Trunk, ^ood, but the pith also, 

making its way at the parts where the vessels are 
separated by the transverse septa, and carrying with 
it the skin, w'hich is extended with it. {Anai, of 
PhinUy p. 28.) Th(‘ separation of the vessels of 
the trunk to form the l)raneh is not like the se- 
paration of a few filamertls from a skein of thread ; 
but they spring, says Du Harncl, from a centre, and 
bear with thiMU a part of each portion of the tree. 
Hence if a tree, that is <livided into two branches, be 
cut a foot above the bifurcation, the surface of the 
sections resembles tliat of two trunkvS cut horizontal- 
ly ; if the section be made lower down, at the place 
where the brandies spring, the sa ne appeuranc-es of 
two series of concentric circles are seen at the axis of 
the trunk, but they are surrounded by otln r layers 
conimori to those which belong to each of the branch- 
es ; and still lower on tin; trunk, the concentric cir- 
cles belonging to each branch, diinlni.sh, and are Hnul- 
ly lost in those which form the trunk from which 
they sprang. {Bhys, drs ArbreSf Tom. J. p. p8.) 
These primary branches divide into others, and these 
again into still smaller branches, which form angles 
with each other, more or less great, according to the 
species of tree and other causes. 

295. The position of the branches on difterent 
trees is very various, but in the same species it is 
generally uniform. From the measurements of Du 
Hamel, it apj^ears that, in many trees, the solid mat- 
ter of the branches that go out from the trunk, ex- 
ceeds that of the trunk itself in the proportion nearly 
of five to lour, ( Phi^s, des Arhres, 'foni. L p. i)6,) 
Ojii^u of 296’. Parent and others have supposed that tlie 
Biauclie.s, branches proceeded always from, and were nourish- 
ed by, the pith ; but tliis opinion has been combated 


by Du Hamel and Hill. The latter gives a longitu- Df the 
dinal section of the trunk of a species of American 
Dog-wood (copied in fig. 7. Plate XVII.), repre- 
seating the origin of two buds (./'/), which are ' ' 
seen in the state of pushing out on cither fjide through 
the vessels of the wood. In this trunk, the pith is 
of a brown colour, tJie inmost ring of vessels green, 
and the outer ones white. 'Through the white rings, 
the inner green vessels are seen to shoot, niid llie 
brown pith is left entire behind ; though the new 
branch at length obtains a pitli for itself, which, how- 
ever, has no connection witJi that of the trunk. In a 
similar section of an. older trunk (fig. 8.), the branch- 
es are seen to spring also from the inmost circle of 
wood : the pith is not at all disturbed, but eiieh 
branch is furnished with its own pith h //. In a sec- 
tion of the Vine, iig..0.u similar origin of the branches, 
from the inmost circle of wood, is observed ; and not 
only is the pith (/) of the branch distinct from that 
of l!ie trunk, but tin; pilli of the trunk it-^-elf is in- 
tercepted by the shooting of a brancli {/r, across it. 

[On the Voudructlon of 'I'iiohcr^ p. .‘15.) This lat- 
ter fact of the interception ot‘ the ]>ith by tlie shoot- 
ing of branches across it, was previously noticed by 
Grew ill tlie Vine and .some other plants. [AuaL of 
Plants, tab. 19.) 

297. When a bud thus protrudes to form ii branch, 
the perjiendicular vessels of the trunk arc compelled 
to sejiarate, and tliey afterwards meet above, and 
pursue tlieir former direction. This is shown in lig. 

11. Plato XVII. copied from Du Hamel, in which 
the bud p\ in tlie act of sprouting, is seen to pusli 
to either side the vessels of tlie trunk, which again 
meet abov(i it. 

2()8. The vessels, both of the wood and bark, ac- 
cording to the same author, have their direction de- 
termined cliielly by the course of the sap. If the . 
sap preserve a jn rpendicuiar direction, as iu trees 
that have no branches, the vesstds are |>erpendiculur 
also; but if it move to one side, these vessels then 
change their direction. Tliis is strikingly evinced 
in a tree that has been cut over above a branch ; for 
then ail the sap being obliged to pass to the young 
branch, the vessels all at once lake the same direc- 
tion ; so that if u tree Ims he(ui cut over in winter, 
and at the end of tlie succeeding .spring, its branch 
below be examined, the m w vessels of' the bruncJi 
will be seen to cross those of the trunk, ns exhibited 
in fig. 12, (f, Plate WTl. [PhifH,dcs Arbres, 'Tom, 

11. p. .53.) 

2J).9* figures 7* 8. and (). copied from Hill, the Corona, 
young branch, in every instance, is seen to originate 
from the most inmost ring of Ycs.sels that surrounds 
the pith ; and he was of opinion that all buds and 
brunches sprang from this part alone. To this vas- 
cular circle he gave the nann* of roronct and held it 
to be the most important part of’ the vegetable body, 
that it was like no other part of tlie plant, but con- 
tained within itself the essence of them all. (On the 
Construction of Timber, 

300. It is however notorious, that trdes in which 
not only this first circle, but almo-vt every other 
circle of vessels has perished, produce leaves and 
shoots from the trunk where the bark is entire, 
as this author himself admits, p. 44 of his work. 
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Of the 'fhcre (lot\s not ajypcnr, either in the anatomical cha- 
racter, or in the functions of this circle, anything 
that distinguishes it from the others, except priority 
of formation, and its being, in conseiiuence, the seat 
from which the firat buds and branches spring. 
Ori^iiof *'<01. A much more correct idea of tlie origin of 
BimiuIkb buds and branches was entertained by Du Hamel, 
^anid illustrates it by the diagram, fig. 10, Plate XVIL 

* Let us suppose this figure to represent a tree of 
ftnir years growth, as indicated by the four ligneous 
rones which, at its base, envelope each other. In 
the first year, a hud (/') springs from the inmo.st 
ring, wliich, by the fourth year, is seen to consist of 
four ligneous layers. In the second year, a second 
bud (m') springs from tlie ring of that year, and con- 
sists only of three layers ; the next year, a bud («') 
is developiul on the first hud and possesses only 
two layers ; and the bud o\ developed the fourth 
year on the outmost ring of wood, is seen to consist 
only of one layer, (/V/ys. dex Arbres, Toni. II. p. 
.'i.S.) In this way, every ligneous layer may be con- 
sidered equally ciipablc of giving origin to buds and 
branches. 


Article 1L 
Of Thornx, 

f^’oBiiectcd both in origin and in structure 
Bianclws. branehes are those appendages, frequently ob- 
served upon them, called thorns. They are very 
cons{)icuou6 on the hawthorn, and are constituted, 
says Grew, of the same i-Jirts as the bud itself, and 
in a like proportion, Tlnsy spring from the outer 
jiortion of the ligneous texture', and may be con- 
sidtjred as abortive buds. (Anal, of Plants^ p. 3,<J.) 
iSIidpighi describes them as being frequently pro- 
duced in the axils of leaves, and to Jissume for a time 
the form of a branch ; but at length to degenerate 
into a thoi n. He considers them to arise from de- 
fective mitritiori, and adds, that they disappear fre- 
quent! v under higher culture. {^AnaL Piuntar. p. 
LS8,) ' 

According to Willdenow, most species of ouiTruit- 
trees imturally ])ossess thorns, but which disappear 
entirely and become branches, under liigher culture. 
Lven in the iliack-thorn, the prickles diminish in 
number under improved culture, but do not entirely 
disappear. 

Oiiin Oii- •50.'J. Sometimes, however, instead of being pro- 
ems of duced from abortive buds, thorns owe their origin 

llionw. J.Q degeneration oi’ other organs; the petioles 

of some pinnate leaves which arc persistent be- 
come thorns, and ilic same thing is observed of 
the peduncles of some flowers. Certain stipula?, 
also, as those of Mimosa, are said sometimes to 
change into tliorns (Principles of Jiotany, p, 270.) ; 
and in the Date, according to M. DecniidoiU', a 
lobe of the leal’ has been converted into a thorn. 
{’J'in'orie PJ/meni, de la Polaniifue^ p. .S44.) Jn 
other instances, as in the Holly, the leaf produeo 
ihorns rouhd its entire margin, which are formed by 
the vessels that bound it. See fig. 1 J. Plate XVIll. 
SlniciuiT. 'U)4. Wlum the bark is removed from a branch that 
jwsfecsses thorns, the thorns still remain, by which 
they are distinguished from prickles that o’'igi- 


nate from the bark. In fig. 20. Plate XVIII. is a 
representation of a branch deprived of its bark, in 
which thorns of different forms are seen to spring 
from the ligneous texture; and in fig. 21, of tlie 
same Plate, is a longitudinal section of another 
branch covered with its bark, in which the ligneous 
and cortical textures of the Thorn arc displayed. 
For the descriptions of the varieties of thorns, and 
their external appearance, we must refer to tlic 
w riters on botany. 


Article III. 

Of Claspers and Tendrils, 

30.5. From the similarity in structure which these Dcsci ip- 
bodies exhibit to the branches from which thuy*‘““* 
spring, we have placed them as appendages to those 
members. As is well known, they are met witli on- 
ly ill (‘ertain plants, and their obvious use is to attach 
the different parts of the plant to one another, fur 
mutual support, or to the objects in their neighbour- 
hood. In a general manner, they are denominated 
fulcra ; the most remarkable species are those which, 

‘like the claws of Ivy, called claviculi by Mal})iglii, 
are not rolled into a spiral form, and tiiose of llie 
Vine, named tendrils (cirri)^ which possess a spiral 
conformation. 

.30f). According to Malpighi, the claws or claspers Sfi ncriirc 
of Ivy possess a roundish form, and are covered 
with hairs, which yield a viscous humour, by which 
they arc agglutinated to stones or to walls and trees. 

'Jlieir forms are exhibited in fig. 22. r'/', Plate 
XVHI. copied from Malpighi; and in the lower 
part (g') of the same figure, tlieir origin and struc- 
ture are displayed ; they are seen to spring from 
the ligneous texture of the stem, and to possess a si- 
milar structure. 

307. The tendril is described by Ibc same author of Teiuliils. 
as Springing from knots betw een the origin ol‘ leaves. 

It possesses a round stem, which is sometimes covered 
wdlh hairs, and this stem frecpiently divides into se- 
veral branches. At first it is very tender, but gra- 
dually acquires solidity, and assumes the spiral cha- 
racter; its colour is green, and it is composed, like 
the trunk, of idl the common textures. (Anat, Plan- 
tai . p. 13<).) 15y Willdenow, it is regarded as an 

abortive leaf, being simply a prolongation oi' the 
petiole, without the lealy expansion. {Principles of 
Botany^ p. 272.) Its form, as it occurs in the Vine, 
is exhibited in the upper portion of fig. 22. h'j Plate 
XVll.; but, in this particular, it is subject to the 
greatest variation. 

308. 'J’he leaf itself, as well as the petiole, is 
said to be sometimes prolonged into a tortuous ap- 
pendage resembling the tendril; and similar trans- 
formations are sometimes exhibited by the pedun- 
cle and petals of tlie flower. In one species of 
Vine, mentioned by Malpighi, the extremity of the 
tendril, which is at first pointed, becomes gradually 
inenrvated and reflected, and at lengUi is formed in- 
to u roundish body, which is furnished with small 
papillae, that yield a viscous fluid, by means of which 
it attaclies itself to walls or wood, so strongly as not 
to be easily separated. In Dodder (^cuscuta)y small 
tubercles are formed on Uie stem, wmch, according 
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•f Rooti. to M. DecandpUot arc so organised as to fix tliem- 
selves on anv other planti and derive uourishment 
from it* (Thi^orie Ei^nent, d!s la Bot* For 
descriptions of the several varieties of these organs 
enumerated by botanists, and for the terms employed 
to express them, wc must refer to their works. 


Section III. 

Of the Structure of Boots, 

Variciics of SOJ). Roots possess very different forms, to which 
Moots. botanists have assigned distinct appellations. Some, 
as those of trees, branch out from one trunk beneath 
the soil, and are named branched roots ; other plants 
have a number of equally sized roots collected into 
a bundle, and are called fasciculate^ or sometimes 
fbrous. In other instances, the root is spindle-shaped, 
fusform} or shaped like the \\m^t palmate ; or com- 
posed of many joints, articulate. In the course of 
tlie root, knobs or tubers are sometimes found, giv- 
ing to such roots the name of tuberous ; in others, a 
fleshy bulb occurs, and such are called bulbous; 
others run horizontally beneath the soil, and are 
named creeping ; and others arc abruptly terminated, 
or OB if bitten ofii and caUed preemorse. For ex- 
amples of these and many otlier varieties, we must 
refer to the writers on botany. 

Parix of 310. Tlie root (radix) of the mature plant, is held 
Kootb. to consist of two parts ; the stock or main body 
(caudex)i and the ramified productions called radi- 
cles or rootlets. I'hcse parts are generally con- 
cealed beneath the soil ; but, in the case of parasi- 
tic |)lants, they are inserted into other vegetables. 
Some o(* the lower tribes of vegetables have tlieir 
roots attached to stones, and ro^s ; and tlie roots 
of others have no fixed attachment, but float loosely 
on water, llie difierent species of Tremella have no 
root at all ; but the functions of this part ore per- 
formed by the general surface. With regard to 
duration, some roots speedily decay; others con- 
tinue permanent. The varieties in their figure have 
been noticed in the enumeration of their names, and 
the direction they pursue in their growth, is either 
horizon lal or perpendicular, or in some intermediate 
position. * 

Root* of sn. With respect to structure, the body of the 
Tim. root of trees j says Malpighi (Anat, Plantar, p, 343.), 
may be regarded as a production and elongation of 
the trunk beneath the soil ; and is constructed of the 
same textures, disposed nearly in tlie same manner ; 
wherefore it is unnecessary to detail them at any 
great length. Exteriorly is placed the cuticle, be- 
neath which is the cellular tissue of the bark, with 
its accompanying cortical l^ers, the vessels of which 
have a reticulated form. Ine bark is Uiick; its ves- 
sels frequently contain the same ** proper juices” as 
tliose of the trunk, and its cells are alike filled, in 
some roots, with concreted matter. From the bark 
to the centre, the two orders of transverse septa are 
observed to proceed; and are interposed between 
the rays of vessels, as in the trunk. These vessels, 
in the root, arc ofi^n larger than those of the trunk ; 
and instead of a pith, the central part of the root is 
commonly occupied by vessels. The primary root- 
lets, which spring firom the principal stock, are often 
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tortuous, and are prop^ted in several successive 
series, like the branches and ramulets of the trunk ; 
from tliem proceed still finer ramifications (capUlamen* 
ta)t which are the true absorbents of the root, and may 
be termed capillary rootlets, os tliey are sometimes 
named hy Du Hamel. 

31@. In various herbaceous plants^ the root has Root* of 
been particularly examined by (Jrew. [Anat, o/Hcrbs; 
PlantSt Hook II.) Its skin is of very different co- tlieir Skin ; 
lour and thickness. In the early state, it is repre- 
sented as an extension of that which covered the radi- 
cle of the seed ; but in more aged plants, the exte- 
rior covering is derived from the cellular tissue of the 
bark. It is usually, if not always, compounded of 
vessels and cellular tissue; both of which are dis- 
tinguishable in many roots. 

313. Beneath the skin, the cortical texture is ob-hieir Bark'; 
served, making tq>, in some herbs, the greater portion 

of the root, while in trees it is commonly thin. It 
is composed of cellular tissue and fasciculi of vessels 
variously dispersed through it, and forrnliig a net- 
work, the meshes of which are filled with the tissue. 

In these vessels, various gummy, resinous, and milky li- 
quors, similar to those in the hark of tlie stem, are fre- 
quently contained ; and it is by their presence that the 
position of the vessels is best distinguished. Very fre- 
quently they make a ring at the inner edge of the bark, 

**in which place and{)osition,'' says Grew, ** they stand 
in most, if not all roots, how variously soever they arc 
posited also otherwise.’’ They occur, however, in 
clusters in the bark of many roots, and in others are 
disposed in rays, or seen sometimes to be irregularly 
dispersed tlirough the cellular tissue in common with 
tire sap-vessels. The cells of this tissue sometimes 
preserve nearly an uniform size ; in other instances 
they are of very irregular forms ; and frequently arc 
compressed into transverse septa, winch everywhere 
intercept the vessels, and are of very various size and 
number ; they ore the receptacles of liquor, but are 
ollcn found empty. 

314. The woody part in herbaceous roots is de- their Wood; 
scribed as consisting of vessels and cellular tissue ; 

diis tissue forms sometimes transverse septa, but in 
some roots it is disposed in rings. The vessels are 
disposed either in separate fasciculi, or in rays, or 
rinp. In number and size tliey very much vary in 
difierent roots, and also in the same root ; tliey ge- 
nerally appear empty, but may sometimes contain 
sap ; they frequently oircupy die centre of the root 
to the exclusion of pith ; but near the top of the 
root, a pith is oRen to be found. 

313. Having given this general description of tlie 
structure of roots, we shall now ^exhibit a few ex- 
amples of it. In the young state of the herb, , this 
structure has been already displayed in sections of 
the pea and gourd, figures 13. 13. and 17. Plate XVI. 

In the root of the Gourd, at a later period, M. Kiescr 
delineates four large (l^iculi of vessels, each of 
which contains between thirty and forty vessels ; the 
larger vessels are situated near to the circumference/ 
and Uie smaller ones towards the centre of^e root ; 
they all exhibit the spiral character, and niany of , 
tliem are obstructed by vesicles. (Mim, sur fOr^ 
ganisat, des Plantes, Planclie X.) ^ 

3l6. In fig* 13« Flute XVIL is a transverse sec* 

V u 
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Of Roots, tion of the root of Asparafi^UB, copied from Grew, 
blit, on too small a scale to show more than the rela- 
Root Ilf As- position of the parts ; the letter r' denotes the 
f»a»ai;u». which the proper ves- 

sels are placed in a ring ; x', tlie sap-vessels or woody 
part placed more interiorly ; and the pith at the 
ctmtre. A very highly magnified representation of 
this root is given by Grew in table 10. of his work. 
If his view of its structure be correct, it exhibits a 
remarkable difference in the arrangement of parte 
in the stem and root ; for the stc^m of Asparagus is 
one of those in which neither distinct hark, nor wood, 
nor pith, exists ; hut the cortical and ligneous tex* 
tures are blended together. 

Root of ^(17. In the root of IMallow, the position of the 
Alallow. vessels is quite dilferent, us exhibited in fig 14., in 

which the letter v denotes clusters of proper vessels, 
postured in a radiated form in the cellular tissue of 
the bark ; within these rays is a portion of cellular 
tissue, through w'hich a few sap- vessels are dispersed ; 
but they are chiefly accumulated at the centre 
of tlie stem. In several of (irew's tables, transverse 
sections of various other herbs are given, which dis- 
play the greatest possible variety, in the proportion 
and arrangement of the vascular systems of the 
bark and wood ; to them we must refer the reader 
who may desire farther information, 
tir Hie Vine. 318, In shrubs, the arrangement of the parts of 
the root is commonly more distinct than in herbs, 
and corresponds with tliat in the trunk. In the 
transverse section of the root of the Vine, fig. 1 .5. the 
letter x' denotes the place of the ** projK’v vessels,” 
situated in tlie cellulai' tii^sius of the bark ; y, tlie 
sap-vessels extending in radii to the centre of the 
root, which is altogether d(.‘stitutc of pith ; and z' 
marks the transverse septa wliich are interposed be- 
tween the rays of vessels. Of this figure a very 
highly magnified view is also given by Grew in table 
17. of his work. In table 16. the same author 
represents the structure of the root of Wormw<>od, 
His dclireation of it is copied in Plate CCCCXX. 
(Article Plant) in the body of this work, to which 
we refer the reader. The disposition of the parts 
resembles almost exactly that of the Vine, except 
that the “ proper,*' or “ balsam vessels/' as he calls 
them, are placed at greater distances from each 
oilier ; and, from containing a viscid fluid, are eii^ 
larged, and rendered mofe distinct. 

Dripiatof Sip. We before noticed the manner in which the 
Itootlftb, rootlets were given off from the radicle in’ the Pea 
and tiie Gourd. All parts of the root possess the 
power of emitthig rootlets when they are placed in 
favourable circumstances ; and this power is posses- 
sed also by the branch. If the branch of many 
trees be cut off and planted in the earth, it emits 
rootlets from its sides beneath the soil, and becomes 
at lengtli an entire plant, possessing the several mem- 
bers of root, trunk, and branches. If even the bark 
of a branch be partially removed, so as to intercept 
the course of the descending sap, and the detached 
part be, at the same time, surrounded with moist 
earth in the manner of a graft, the upper portion of 
the divided bark will emit rootlets into the earth ; 
and if, after a certain period, the branch be separated 
and planicd, it will form u trec^ sooner, it is said, 


than by most other methods. The simple immersion W R osts 
of tha cutting of some trees in water, as of the Wil-'^^V^ 
low, is sufficient to elicit the production of rootlets. 

The origin of these has been traced by Malpighi in Uie Wil* 
{Anat. Plantar, p. 14<5.), and is exhibited in fig. Ifl.low* 

Plate XVII. ; in which is represented a longitudinal 
section of tlie cutting of the willow, and of the root- 
lets it emits from its sides. These rootlets spring 
from the cutting, just at the surface of the water, 
not below it. They appear, at first, like small tu- 
mours in the bark, which protrude and gradually 
force their way through it, forming fissures, which 
are, as it were, bordered by a lip, and afford passage 
to the springing rootlets. In the figure just referred 
to, a denotes the outer portion of the bark that 
forms tlie lip ; A, the inner portion which protects 
the springing rootlet ; ccc, three rootlets which ore 
seen to originate from the perpendicular vessels of 
the wood. 

3520. TTie capillary rootlets whicli thus spring from Strnriurr 1 
the larger roots, and from branches, arc much more Rootlets, 
simple in structure than buds, being made tip chiefly 
of the ligneotis texture of the trunk, which, in shoot- 
ing, curries with it a portion of the cortical texture 
that covers it. They are tlie organs which absorb 
nutriment from the earth, and convey it into the 
larger rootlets, by w'hich it is transmitted to the 
trunk. Hence, as Dn Hamel observed, the earth is 
exhausted of its nutrient matter, chiefly where these 
capillary rootlets are distributed, and not in the 
neighbourhood of the larger roots. On examining 
the roots of trees, after a severe winter, he found 
these capillary rootlets to be generally dead, wiiich RootlriBai 
led him to suspect that trees lose, in the earth, their >• 

rootlets, as, in the air, they lose their leaves, • 

found, that, even atlcr slight frosts, during every 
period of winter, many of these capillary rootlets 
were destroyed ; and that, ivhtn the temperature 
became milder, new rootlets were developed, which 
abundantly refilaced the others. (Phj/s* dcs Arbres, 

Tom, I, p. 88, 89.) 

321. Analogous to the production of rootlets 
from the brunches, when tlie descending sap is in- 
tercepted, is that of the emanation uf similar organs 
from the knots in the stems of* many plants, as those 
of‘ the Grajnineie. WJiercver a knot of this descrip- 
tion is brought into contact with the moist earth, 
numerous rootlets break out, and buds also, from 
which entire plants are produced. In the culture 
of the Sugar-cane, the propagation of the plant is 
continued entirely in this way, and never by means 
of seed; in the several modes of engrafting, and 
vaHous other horticultural operations, tlie cultiva- 
tion of vegetables proceeds on a similar principle ; 
for the graft, which is attached to and becomes root- 
ed in another tree, may, by a different method, be 
made, like the cuttings of willow, to furnish roots 
from its own substance. 

322.. In some plants, as JUipenduIat the roots andToberou* 
rootlets swell out into globular bodies, or tubers of R^*®*** 
the shape of olives : these tubers are composed of 
vessels with a large portion of cellular tissue, and 
ftom them other rootlets spring. In other instances, 
the tuber that forms oi} the root is a true bud, wdiich 
acquired a large me, and from it the real rootlete| 
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OfRooli poflSQRfting a ftliform figuro, also spring. (Malpighi^ 
Of i! Plantar, p, 150.) The bulbs attached to the 

roots of many plants are likewise to be regarded as 
^ real buds, and will be briefly noticed in the next sec- 
tion. 


of S2.S. M. Du Hamel has made many observations 
fsr)il on experiments on the effects of the soil in deter- 

mining the form of the root. All roots that spring 
from seeds have, according to him, a spindle shape, 
if they are made to grow in soil that is easily pene- 
trable. He has seen the root of a young Ouk extend 
in sucii a soil to the depth of four feet in tlie form 
of a tap-root, when the stem possessed only six inch- 
es in height. If, however, at a small distance from 
the surface, it meet with obstacles, which oppose its 
descent, it then continues short, and divides into 
lateral branches. A similar production of lateral 
branches is observed, if, by any accident, the lead- 
ing trunks of the root be destroyed. 

If, on the contrary, a trench be dug in the 
ncigliboui'hood of a root, and then fllled up with 
(resh earth, the root will extend through the soft 
earth, without producing lateral branches ; and the 
same often is observed to occur in very moist situa- 
tions. The direction of roots is also greatly varied 
by the qualities of the soil, for they extend into that 
which is richest, while the barren parts are nearly 
destitute of roots. {Phys, des Arbrest Tom. I. p. 82.) 
So great, indeed, appears^o be the influence which the 
qualities and texture of the soil exert on the growth 
of roots, that in many instances, before we could pro- 
nounce on the true form of a root, it would be neces- 
sary to define the kind and condition of soil that is 
most natural to it. 


the organs of reproduction in those plants, and tlie Of Uuds. 
consequent uncertainty in discriminating their true 
character; so that botanists are not agreed as to 
what, properly speaking, should be tenned a bud, or 
what may be deemed a seed ; some choosing to re- 
gard as a bulb or bud what others denominate a seed. 

827. Hsertner cmuiiLTateb four species of buds, two Spocici of 
of which are leafless, and two are provided with 

leaves or scales. The first, propago^ is the most 
simple species of bud ; it is leafless, and possesses 
diflerent forms ; sonieiimcs it is entirely naked, and 
sometimes is enclosed in a bark-like ca;^' ; it at length 
separates spontaneously from its parent, and is dis- 
persed like a seed. 

828 . The second species is termed gmgylun it Cong) las, 
is described as a perfectly simple, leafless, somewhat 
globular and solid bud, concealed witliin the bark of 

the parent plant, and never separating spontaneously, 
till the bark decays by age. It hits u great affinity 
to the tuber of roots, but differs from it in not being 
a proper member of the plant, and in not possessing 
the principle of multiplication which resides in the 
tuber. 


329. The third species of bud is a compound ger- Bullm*.. 
men, and named bulbus. Its figUre is somewhat glo- 
bular ; it is nearly leafless, and formed of a very short 
keel (carina) and thick succulent scales, and at length 
separates spontaneously from its parent. Of this spe- 
cies there are two varieties, the one solid, construct- 
ed of a solid fleshy body, and having generally the 
rudiments of the new plant fixed outwardly upon it ; 
the other coated, being formed of several concentric 
scales, in the centre of which tlie young plant is dic- 
rislied. 


CHAP. III. 

THE ANATOMY OF THE ORGANS Of VEGETABLES. 

Section 1. 

0/ ike Structure of Buds, 

BbUs. preceding chapter we have described 

tlie larger and more permanent members of the 
plant, which produce and sustain all the other or- 
gans: we have now to delineate the form and 
structure of tliese organs, which have a more tem- 
porary existence, ai^ present a more diversified 
character. They may all be said, either directly or 
indirectly, to originate from buds, with which there- 
fore we shall commence our descriptions. 

L'cfiuition. ^25. A bud, according to Gsitner, is an organic 
bod^y sprouting from the surface of a plant. In the 
beginning, it is distinct frofl|the proper and perma- 
nent members of tlie plant, wt after some time be- 
comes a part of it ; or, if separated, is capable, by 
the increase of its own proper substance, of growing 
into a new plant, perfecUy similar to its parent. (De 
Fructib, Plantar, p. 8.) 

32f). Buds may, in general, be eaaily disti^uish- 
ed from seeds ; but in some of the kiwer tribes of 
vegetables, the conformity in external appearaiHfe 
and internal structure is said So be so |preat,as to ren- 
der tills a matter of much difficulty. This appears 
to arise priaeipally the extreme minuteness of 


'330. The last species of bud, and that which is Gemma, 
strictly so named, he denominates gemma. This is 
a bud composed of a subulate keel, and distinct her- 
baceous leaflets; it resembles a branch in miniature, 
and never separates spontaneously from its parent. 

It is named an eye. [oculus) when it puts forth flow'- 
ers alone, or flowers and leaves together ; and simply 
a gm (gemma) when it is unfolded into leaves alone. 

331. Of these several species, the last, gemma, is 
generally considered as alone entitled to the appella- 
tion of a true-bud, by those who consider scales and 
leaves as essential to its constitution ; but this defi- 
nition, says Gsrtner, would exclude even bulbs, and 
it is better to derive our idea of a bud from a general 
agreement in properties, and particularly from simi- 
larity of origin in formation and evolution, than front 
the ever-varying condition of external iorm. The 
tw'^o former species of buds occur in the lower tribes 
of vegetables; the two latter are observed on the 
stems and branches, and roots of various plants. On 
the present occasion, we shall notice the latter on- 
ly- 

332. That variety of bud which is called a bulb, Strncture of 
and wlucli springs from, or is variously attached to, Bulbs. 

the roots of many plaiits, has already been stated to 
exhibit considerable difference in structure. It is 
sometimes constructed of several thick^ scales or 
leaves enveloping each otlier, and is sometimes form- 
ed of a more continuous and solid substance. To tlie 
first description belongs the bulbous substance of tlie 
% and tuhp. Gr|w has given a section of the lat- 
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Kamos of 

Draiioh- 

budi^ 


OfBod^ ter, made in the month of September. It displays 
tiu! tunicated structure of the bulb, at the base and 
in the centre of which, the young flower, destined 
to appear in the following spring, is observed. See his 
Anatomif(}f PlanUy tab. 63., or Plate CCCCXXI. fig. 
J7.» in the body of this work, accompanying the ar- 
ticle Plant. Of the tunicated variety, the com- 
mon onion affords also a good example. The coats 
that compose its bulb, are to be regarded as fleshy 
leaves, and the true root, according to Du Hmnel, 
is tlie fleshy plate tiuit supports the bulb, from which 
the rootlets spring. The common potatoe aflbrds an 
example of the solid bulb, on whose surface nume- 
rous buds, all capable of producing entire plants, are 
seen. Botanists enumerate a great many other va- 
rieties of bulbs, for which we must refer to their 
writings ; and to the works of Malpighi and Du Ha- 
mel for the anatomy of many of them. 

33.3. The true bud of the stem and branch was 
distinguished by the ancients into two kinds, accord- 
ing as it produced either a leaf or a flower, and to it 
they assigned difterent names. Germcn auiem est 
id quod ex ipsis arhormi surcufls primo vere exit^ ex 
quo demde JoHum qrrodueitur,** says Pliny ; and this 
he distinguishes from the flow'er-bud, ** nam gemma 
propria Jloris est,* By Grew, the term germetit and 
by Malpighi, the word gemma^ is employed to de- 
note each variety of "bud. By Linnseus, the term 
germen is used to denote, not the bud of a brunch, 
but the rudiment of a seed ; and not the rudiment of 
the seed only, but the organ also that contains it. 
The word gemma he uses to denote a bud. Gaertner 
adopts the word germen in a generic sense, to ex- 
press every species of bud, and with Malpighi and 
Linnsrus, employs the term gemma as indicative of 
that species now under consideration. This, there- 
fore, 08 the most generally received appellation, we 
shall in future employ. 

334. During summer, says Du Hamel, buds are 
gradually formed in the axils of the leaves, viz. in 
the Angl(‘ which the petiole forms with the branch. 
They are at first exceedingly minute ; are seen in 
winter chiefly on the young branches, sometimes on 
the larger ones ; and more rarely on the trunk. 
They exhibit different forms, a(!Cording to the kind 
of tree that bears them, and arc attached to it by a 
very short pedicle. Their po..ition on the branch 
was considered by M. Bonnet to be reducible to five 
classes ; sometimes they are situated on opposite sides 
of the branch, but placed idternately, and sometimes 
they arc placed exactly jppositc to each other. In 
other instances, they form a kind of ring round the 
branch. Sometime.s they have a spiral disposition ; 
and at others constitute a sort of double spiral around 
the branch. In those cases, where the buds stand 
opposite on the branch, the extremity of the branch 
is frequently terminated by three buds ; but where 
the buds are only alternate, the young branch is com- 
monly terminated by a single bud. In the Pine, the 
true buds are placed, not in tlic axils of tlie leaves, 
but at tlie extremity of the branch alone. Some 
buds stand out a considerable distance from the 
branch ; others are placed in close contact with it ; 
and these varieties occur sometimes on the Fame 
branch in regard to the buds that issue from its sides 


Bescrip- 

nuu. 


and extremity. The shape of buds is also very va- Of Bndi. 
rious— .some being long and pointed, others short and 
round ; some again are hairy, others smooth ; some 
very small, and others large. (Pftps* des Arbres, 

Tom. I. p. 99 .) 

335. Beside these varieties in position and form, LAaf ami 
which serve to distinguish the buds of difterent genera 
and species, there are also many sorts of buds to be 
observed on the same tree, whose characters are dis- 


coverable by their form. Those which arc pointed, 
usually produce leaves and branches ; and from tliosc 
whicli are large and rounder, commonly proceed 
flowers. The former are named leaf or wood buds 
(gemma foliiferee) ; the latter flower or fruit buds 
(gemmre flortfera:) / ethers, which possess both leaves 
and flowers, have been called mixed buds (gemma 
mixta.) In some trees, as those of Apple and Pear, 
two varieties of wood-buds occur, one of which is 
smajl, produces only a small bunch of leaves, and in 
the end becomes a fruit-bud ; the other is larger, and 
gives origin to a branch. « 

836. As the rudiments of the flower appear in tlie Foimatiow 
bulb of roots, th<i season before they are destined to of Biute. 
bloom, so those of the leaf and the flower are dis- 
tinguishable, at the same period, in tlm bud of the 
branch. They are to be perceived, says Du Hamel* 
in autumn, and continue to grow even during winter, 
appearing to be clandestinely formed in that season, 
when the movements of the sap seem to be suspend- 
ed ; and are thus prepared to shoot forth on the re- 
turn of spring. It is, however, only in perennial 
plants that these phenomena are observed. Annual 
plants do not produce buds, and even tliose whose 
roots survive the full of the sttmi, produce buds only 
on their roots, (Phys, dcs Arbres^ Tom I. p. 103.) 

337 . Climate appears to exert the greatest influ- Efii>cb of 
ence on the formation and evolution of buds. In Climate on 
cold regions, as we have just observed, the bud is 
formed many months before it is destined to shoot in- 
to a leaf or branch ; but in warmer regions, scarcely 
any interval occurs between the periods of formation 
and evolution. The buds in such climates, are said 
to unfold themselves immediately from the bark into 
branches, without having remained, in the form of 
buds, for any length of time. Sometimes, in the 
milder seasons of our own climate, the evolution of 
buds mpidly succeeds to their formation, and the 
vegetative process with us, emulates the productive 
powers of more favoured climes. In some examples, 
however, the 8i)ecilic characters of particular plants 
overcome these general tendencies of climate ; and 
thus hot climates are said to possess some bud-bear- 
ing plants, and in colder climates, there are a few 
shrubs which are said |ever to bud. (JVilldenow*s 
Pfincip. Botany^ p. 273^) It seems, however, more 
correct, to consider all plants as bearing buds, from 
which the branches, the leaves, and the flowers, suc- 


cessively proceed ; and to say that in w'arm climates 
in general, no suspension of the vegetative process 
occurs as in cold ones ; and no raark^ interval is ob- 
served therefore between the formation and evolu- 
tion of buds. The few exceptions that occur re- 
spectively in warm and cold climates, roust be con- 
sidered in reference to tlie specific characters of the 
individual plants. The process by which buds are 
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Of nnd^ actually formed, has been called Gemmation or Gem- 
mifiealion, 

ParUi of 388. Having made these fewr general remarks on 

Bods. the nature and formation of buds, we have next to 
exhibit a few examples of their structure and evolu- 
tion, confining ourselves at present to a description 
of those which produce either branches or leaves. 
I'he mature bud consists of two parts— -one that forms 
the new branch or leaf, and in the language of 
botanists may be termed persistent — the other serv- 
ing only a temporary purpose, and falling when that 
purimse is accomplished. To the former may pro- 
perly be applied the term germ or gm, and the lat- 
ter, from its office, may be called hybernaculum* In 
its leading characters, the bud bears a near analogy 
to the more perfect seed ; for the germ very exactly 
resembles the plume ; and the hybemaculuni, as we 
shall see, in structure, office, and duration, approach- 
es near to certain cotyledons. 

Hybernaeo- 339. The leaves or scales which constitute the 
hybcrnaculum^ and which, in future, we shall denomi- 
nate the hubernacular leaves ^ vary much in number, 
size, and figure, in different buds. Even in the same 
bud, tlie inner ones are thinner, and much more 
tender and succulent than the outer, and are be- 
smeared with a viscid humour which intimately 
unites them; while iluj outer ones are commonly 
hard, hairy, and of a scaly texture. Like the co- 
tyledonous leaves of seeds, those of the hybernacle 
sometimes grow for a certain time M’itli the germ, 
and fall successively, at periods more or less distant: 
they are also not less distinct in figure from those of 
the germ, than the leaves of the cotyledon are from 
those of the plume. This arises from the peculiari- 
ty in the distribution of their vessels, which do not 
spring from one common central trunk, as in ordi- 
nary leaves, but are derived from several distinct 
fasciculi at the base, like those of the cotyledonous 
leaf, as seen in that of the Gourd, Plato XVI. fig. 11. 
According to the manner in which they are disposed 
or folded up in the bud, botanists have assigned them 
different names, for an account of which we must re- 
fer to their writings. In the opinion of Du Hamel, 
they all derive their origin from the inner layer of 
the bark, of which they seem to be only a prolonga- 
tion. {Phys, ties Arb, Tom. I. p. 103.) 

Germ. .S4*0. Thegem of the bud, which is contained with- 
in and protected by these enveloping leaves, is com- 
posed of one or more leaves generally folded and 
curled ; but in some instances open and expanded. 
At first they are very small, and their form is indis- 
tinct, BO that the pedicle alone is distinctly visible, 
from which branch off the vessels that form the mid- 
dle rib, and arc afterwards expanded to construct 
the lobes of tlie leaf. From the figure^ which the 
germ possesses before its expansion, being like that 
of a keel, its vascular portion, at this period, has 
been named carina^ and its softer part meduUa or 
pith. 

Origin of 341. With respect to the particular portion of the 

the Germ, branch, from which the germ internally derives its 
origin, opinions have much varied. Some have held 
that it proceeded from the pitli idone ; others from 
the first circle of vessels that immediately surrounds 
the pith ; others from the tender wood alone ; and 
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otlters from the pitli, the wood, and the bark con- Of !!»(]!<. 
jointly. Grew held this latter opinion. (AnaU 
Plants^ p. 28.) Malpighi describes the germ as a 
tender ligneous substance, formed of vessels and 
cellular tissue, and surrounded by its proper corti- 
cal texture. (Anat, Plantar, p. 45.) According to 
Du Hamel, it originates from the ligneous texture 
and the pith {Phys, des Arbres, Tom. I. p. 103.) ; 
and Hill considered it to spring from the first circle 
of vessels alonci but not to carry with it any portion 
of tlie pith. 

342. As every germ is composed of the cortical 
and ligneous textures, it may be said to originate in 
part from both, as all these writers seem to admit. 

Sometimes also the pith of the germ is continuous 
with that of the branch ; but, in other instances, no 
such connection subsists, and there is nothing in the 
character of the pith of the trunk that renders it at 
all essential to the constitution of the germ. That, 
in many instances also, the germ springs from tlie 
first circle of vessels, is most certain; but it is not 
less certain that buds spring from trees long after 
this first circle of vessels has lost its vcgetatfve power, 
or has been entirely destroyed. The view already 
given of the origin of rootlets from a branch, fig. 

16. Plate XVII. seems very nearly to represent that 
of a bud, the latter possessing only a larger portion 
of celltdar tissue in tlie composition of its bark and 
pith. 

343. In the oak, Malpighi describes the entire bud Bud of tht 
as consisting of many scales enveloping each otljer/*“k. 

and forming an oval body. When evolution com- 
mences, these open and expand, and in part fall ; but 
two generally remain and protect the springing germ 
for a long time. In fig, 17. Plate XVII. is represent- 
ed one of the hybernacular leaves (t/) of the Oak- 
bud, at the base of wliich the germ [e) is placed. 

The leaf (d) is described as possessing an oblong 
form, and is very evidently vascular ; the germ is ex- 
ceedingly small, and is represented as possessing at 
this period only one fasciculus of vessels. By de- 
grees, three fasciculi become apparent, which tire 
continued through the germ, and Ibnn three pointed 
extremities, as in fig. 18. A, These parts augment, 
and the vascular fiisciculi seimrate, so as to produce 
successively the appearance in fig. 18. H, and in 
%• At length, the small curled leaf (/) 

rising between the two hybernacular leaves li/i, fig. 

20. is seen to resemble the plume of the seed, and to 
possess a form altogether different from the envelop- 
ing leaves, which, in appearance, resemble more tlu' 
cotyledonous leaves of certain seeds. In fig. 21. is 
given a vertical section of the germ considerably 
magnified, in which A denotes the pith that occupies 
the centre of its pedicle ; it is enclosed by vascular 
fasciculi (/) that send off through the bark (/a) ra- 
mifications to the several little processes that com- 
pose the serrated border of the leaf. (Anat, Plantar, 
p. 41. 45.) 

344. But the metliod of nature, in the evolution OthorBiifh, 
of buds, continues Malpighi, is not always the same ; 

for the hybernacular leaves do not always waste and 
fall as those of the germ increase. On the con- 
trary, in many trees, these leaves, especially those 
about the base of the bud, losing their primary figure, 
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Of BihIp. n^sume new formA, and arc converted into the per- 
'^^^"^^ nianent leaves, with whieh the branch is adorned. 

ICxaniples of this sort occur in Laurel, in the Apple, 
the Alniond-tree, and many others. In other in- 
stances, as in the Hose, the permanent leaves seem 
to be generated out of those of the hyhcrnacle, from 
the apex ol’ which they emerge; and gradually the 
latter is cliauged into a sort of j)etiole, to the sides of 
which two slender ajipendages, the remains of tlie 
former hybcrnacular leaf, adhere. {Ibid* p. 41.) 
Similar transformations are said to occur in many 
other plants. 

JIimI r)nilje I'lie buds, such as they have been described, 

imls of pullulate variously from the sides of stems and 
liiufidK h. branclu's, and always above the insertion of the fal- 
len leaves ; but they spring also from their extre- 
mities, and produce the annual elongation of die 
branch or stem. The nianner in which tJiis takes 
place, and the up[>earance which the parts exiiibit, 
have been well illustrated by the observations and 
dissections of M. Du Hamel. In the evolution of 
the seed, the plume, as wo have seen, rises above the 
earth, and produces the stem which puts forth leaves. 
When these leaves fall in autumn, the stem continues, 
ond is terminated by one or more buds. The roots, 
08 already remarked (238.), do not increase in 
length, hat at their extremity, and tlierefore never 
elongate, after the smallest portion of their extre- 
mity has been cut off’. It is not the same widi 
branches ; for tl\e newly formed part of the young 
shoot actually elongates, especially at its extremity, 
where it is most succulent and tender; less in tlie 
parts lower down where it is harder ; and in its more 
ligneous parts not at all— as Du Hamel, by very 
simple and decisive experiments, ascertained. (Phys, 
des ArbreSf Tom, II. p. 14.) 

In Huriif- 34(). The appearance, structure, and evolution of 
Clicsijut. a at the extremity of a branch of the Horse- 
chesnutrtree, are given by the same ingenious au- 
thor, whose candour, ability, and success in tlie pro- 
secution of these curious researches, render him wor- 
thy to rank by the side of Malpighi and Grew. In 
fig. 1. Plate XVIII. is represented part of the an- 
nual shoot of this tree, tenninated by its appropriate 
bud, formed in autumn, and wJiich is the commence- 
ment of the n(!Xt year’s shoot. In fig. 2. a vertical 
section of the same bud is exhibited, in which the 
number and disposition of the hybernacular leaves 
that envelope and protect the germ in the centre are 
displayed. In the stem of the shoot, the letter a 
denoti'S the pith, which is surrounded by the wood 
Ibi and this again is covered by the bark cc. lii 
fig, 3. is represented a section of part of the bud, de- 
tached from the woody part of the shoot, and a little 
magnihed, to show that the leaves of the hyhemacu- 
lum take their origin from the inner portion of the 
bark. 

Proceeding next to the interior part of the 
bud, Du Hamel represents it as composed of numr«. 
roiis small leaves {fig, 4.), which are more and more 
minute as we proceed inward, and are covered w'itli 
finr hairs. In fig. 5. is a branch-bud of the Peach, 
us ^L'(:n in February, after all the envtdoping scales 
have been removed. It is composed of greenish fila- 
MiciUf,. ranged nearly as tliey appear in tlie figure. 
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When some of these filaments were detached, and Of 
viewed with the microscope, they appeared toothed 
at the edges, as in fig. 6'., and were covered w'ith 
hairs. All these filaments were afterwards detached, 
in order to disclose a small body lodged within them, 
and which appeared to consist of two small leufiets, 
folded and toothed at their edges, but not covered 
wdth hairs. It is represented in fig. 7* It occupied 
the centre of tlie slioot, and seemed to be connected 
with the pith. 

348. In the next figure 6. is represented the bud 
of the Horse-chesnut, in the state of evolution. The 
letters dd indicau? (h.c scales of the hybernacuUim 
thrust aside by the shooting of the germ accom- 
panied by two permanent leaves /yj The letter g de- 
notes the place of a second bud. A vertical section 
of the same bud is shown in fig. Q., from which all 
the scaly envelopes have been removed. It exhibits 
an entire shoot of one year’s growth, attached to 
part of one of two years. From /t to i denotes the 
growth of two years ; and from i to k tliat of one 
year, with the germ k in the centre and the lateral 
leaves, as in tlie preceding figure. I'lie letter / marks 
tlie pith, mm the wood, and nn tlie bark of the young 
branch. From / to n, the pith is white ; from n to o, 
greenish ; and towards r, it is of a brownish red co- 
lour. From i to k, which marks the extent of the 
annual shoot, the pith is green and succulent ; and 
at /)/}, it is seen to be prolonged into the lateral 
branches. The wood of two years’ growth, from m 
to », is white, and forms a continuous tube round the 
pith, except where the branches go oif. It is cover- 
ed by another layer so thin as to be scarcely visible, 
but which will, in tlie end, become wood ; and this 
layer is covered by the bark. The ligneous layer of 
the annual shoot appears to be a prolongation of the 
new layer of the older one, and, like it, possesses at 
first an herbaceous character. The cortical layer also 
seems to be a prolongation of that of tlie older shoot. 

As to the pith, though in botli shoots it is continu- 
ous, it is to be observed, that that of the older branch 
is white and dry, and that of the young shoot green 
and succulent. (Pkys, des Arhesy Tom. I. p. 117.) 

349* It is thus by the furmution of a bud in au- Elongation 
tumn at the extremity of a branch, and the shooting of Krancl*- 
and growth of that bud in the succeeding spring and^^* 
summer, that the trunk of the .tree and its branches 
arc annually elongated. During the first season, the 
shoot retains, in great part, its herbaceous charac- 
ters ; but, in the second, it becomes perfectly ligne- 
ous. In the axils of tlie permanent leaves of the 
young shoot, the rudiments of new buds become ap- 
parent, even in the first season. 

350. It was before remarked, that trees receive anas dupliiyfff 
additional circular layer every year, and that from 1^'* 
these new layers buds successively spring, so that the ' 
earliest branches may contain as many ligneous layers 
as the trunk, and tliose of later formation a smaller 
number, according to the year in which they shot 
forth, and the cirde of wood from which they sprang. 
Combining this growth in breadth with that in length, 
it will appear, says Du Hamel, that at the base and 
centre of a tree AOO years old, there is wood of 
100 years of age ; whilst, at the exterior part of the 
same tree, and at tlie extremities of its brancheSi 
11 
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Of BikIs there is wood of one year’s age only. As the latitu- 
II dinal growth was before illustrated by a diapani, a 
siniilar mode may be adopted to explain the Igngitu- 
^ dinal increase. 

351. Let figure 10. Plate XVIII. represent in q r 
the ligneous portion of a tree that lias proceeded 
from a seed in spring, and is ol>servod in autumn. 
The following spring, a second shoot proceeds from 
the bud r, which reaches as far as s ; but, at the 
same time, there is a second ligneous layer formed on 
the first shoot q r, by M^liich its thickness is propor- 
tionally augmented ; and, at the end of the second 
year, the tree has the form and extent of the un- 
shaded portion of the figure q s* The next spring, 
the bud {a) opens and sends out another shoot to t ; 
and ligneous layers are added as before to the two 
preceding shoots ; and thus the tree is extended 
from q to t. 'fhe fourth year the same processes 
are repeated, and the tree extends from y to to ; and 
each annual shoot, from the base to the summit of 
the figure, is seen tb be composed successively of 
four, three, two, and last of one layer in thickness. 
This figure, therefore, illustrates the mode in which 
trees increase at the same time in height and breadth. 
TJic ligneous layers may be compared to a scries of 
cones which envelope each other, and which annual- 
ly augment the diameter of the tree by the two 
thicknessc's of the layers. It shows also that trees 
grow much more in heigfit than in breadth, and that 
this growth is effected by the successive foruiatiou 
and evolution of buds at the extremity of the stem, 
precisely as the first shoot issues from the seed. 

( ?hys, dent Arbres^ Tom. 11. p. 50.) 

Section II. 

Of Ihe Struciim of Leaven, 

Lc>ivr5. .152. These are organs of great importance in the 
vegetable economy ; ihey are not, however, u«iver.snl, 
for the CncfHs, some species of Hchfpvm^ and a few 
other plants, arc considered to be destitute of leaves. 
I, ike other parts of the plant, they may be regarded 
with reference either to their external form, or their 
internal structure. The former view belongs more 
especially to the botanist, who has very happily ap- 
plied his descriptive language to pourtroy the almost 
infinite diversity of figure, size, and character, which 
the leaves of different species of vegetables exhilnt. 
On this branch of the subject, we shall hut lightly 
touch, recalling simply to notice the more leading 
distinctions of the botanist, and siicli only of them 
fts may appear to be more immediately connected 
with the structure of these organs. 

The leaves (folia) are distinguished and de- 
nominated according as they are simple or cemtpound. 
Simple leaves arc such us have only a single leaf on 
the stalk or pet iole that supports them, and where 
nil the parts of the leaf arc continuous with one ano- 
ther* Compound leaves arc those which arc made 
up of more than one piece, or n-liere the leaf is 
formed of parts Or leaflets articulated together* In 
regard to their place, situation, and insertion, leaves 
are said to be determinate. By the piaee of a leaf, 
is meant the ]>art of the {>)ant to which it is attached. 
By situation^ is understood the disposition of tho 


leaves on the stem or branch, whicli corresponds to 
that of the buds. By insertion, is expressed the 
mode of connection belween the leal’ and the stern 
or branch ; and the direction of leaves is considered 
to bear reference to the position in which they stand 
to the stem. 

.351.. The foregoing ol)servutiou{> a))ply to leaves Part* of 
considered in connection witli other members ; 
when w'c regard them singly, we iiniiirk several 
parts which are common to almost all lea\e^, and 
to which particular names have been ussigmd. The 
part at which the leaf springs from the branch or 
stern, whether directly or by means of a petiole, is 
called the base, and the point opposed to tliis, the 
apex of the leaf. Each leaf has also two sides, faces 
or surfaces, as they arc indifferently called. The 
prominent lines that appear on these surfaces were 
named riblets {coslulec) by Malpighi, and have very 
improperly been called nerves by most w riters ; for 
the term nerve denotes an organ of a totally differ- 
ent nature, of which not even the existence has yet 
been demonstrated in any part of the vegetable 
system. To the line that circumscribes and forms 
the^boundnry of the leaf, the term margin is com- 
monly applied. 

355, Tlie fgure of leaves exhibits the greatest di-Tln ir ( h.v 
versity, to express which various terms are employ- *‘*<^^*-‘*^*' 
cd ; Uieir margin also is either entire or variously 
fissured, notched, or toothed; their surfaces are 
naked and smooth, or clothed with hairs, and stud- 
ded with excrescences; sometimes they are plain aiid 
fiat, at others furrowed or plaited; and in all tliese 
particulars, the op])Osite surfaces present also the 
greatest diversity. In size, leaves exhibit the most 
remarkable dillerences; and, w'ith respect to sub- 
stance, some are exceedingly thin, and have a mem- 
branous texture, others very thick, and of a fleshy 
miturc. As t(> colour, they exhibit every shade of 
green, from the most gay and lively, to the deepest 
and most obscure. In some, the tint of colour ap- 
proaches to blue ; iu t)thers to red ; and previous to 
their fall, they all undergo those changes of colour 
wdiich produce the diversified beauties of an autuni « 
nal scene. The period, however, at which this oc- 
curs, is very different* Some leaves full i^arly, be- 
fore the Slimmer has passed, and are termed cud neons ; 
others retain their place till autumn, and llit'ii full, 
and are named deciduous; others continue he>oml 
the summer, and are styled persistent ; and others, 
which have a still longer duration, arc denouiiiiatcd 
perennial, 

3.56. In the preceding section on the structure ofonuiu lioib 
buds, we exhibited the form and appearance of leaves Uuiis 
in the earlier periods of their existence, 'fhey were 
shown to possess a very minute size, and to be < u- 
riously folded up, and concealed within their various 
scales or coverings, which effectually protu tcd them 
from the rigour of tlie winter season. The genu of 
the bud, from w'hich the leaves originate, was stated 
to be composed of tlie same elenienlary i>arts as tho 
stem and branch from which it sprang. From the 
ligneous ring in the annual shoot, it derived its ves- 
sels, which, after having traversed obliquely the corti- 
cal layers, w^erc prolonged into the pedicle by wliicfi 
it remained -attached to tfic branch. This pedicle 
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Of liRavei. WAS shown to consist of a pith, encircled by vesscbi, 
wliicli branched off through the cortical texture, to 
form the keel of the germ in its folded state ; and, in 
its more expanded forms, to constitute the vascular 
riblets of the It;if. By subsequent growth, this gra- 
dually extends and elongates, becomes more ligne- 
ous, and is formed, at length, into the slender stalk 
or petiole, by which the leaf remains attached to the 
brunch. {Phys, des drdres, Tom, 1. p. 123.) 

Struclnre of 357- The vessels, which are given ofl* from the 

thePt’liole. branch to form the petiole, are not collected into one 
bundle, but constitute several fasciculi, which are dis- 
posed, in different ways, about the centre of the stalk* 
In some stalks there are three, in others five or six, 
and in others seven or more fasciculi, all placed, says 
Grew, either in an angular or circular posture, and at 
a greater or less distanci' from the centre. This cen- 
tre is generally occupied by a pith, but sometimes it 
is hollow or tubular. In table 49* of the Anaimny 
of Plants, several transverse sections of the petioles 
of the leaves of different plants are given, exhibiting 
the different modes in which these fasciculi arc dis- 
persed through the cellular tissue that forms the 
greater portion of the stalk. In every instance, the 
pith and bark of these petioles are represented as 
fonning one continuous substance. In some plants, the 
fasciculi of ve.Hsel8 that come off from the stem are 
not collected into a cylindrical iigure,but, after being 
variously implicated with each other, expand at once 
into a leaf. Such leaves rise by a broad base, and, 
from being destitute of a petiole, are termed sessilcy 
forming offen a sort of sUeutli about the stem, of 
wiiicb several varieties arc enumerated by botanists. 

338. The petiole, us- it springs from the branch, 
may be compared to a small stem, which, at the basis 
of the leaf, expands into numerous branches. Fre- 
quently, it is continued through the centre of the 
leaf, forming its middle rib, and giving off, in its 
course, numerous brunches. At other times, on 
reaching the base of the leaf, it separates at once 
into throe or more equal portions, which form as 
many district leaves or part* of a leaf, supported by 
their respective petioles, 'fhe structure of the petiole 
is the same as that of tlic branch, being composed of 
the ligneous and cortical textures, in which sap and 
proper vessels are discoverable, and the whole is in- 
vested by the cuticle, 

OfihcL' C Where the petiole terminates, the pro}>er or 

expauded portion of the leaf commences, tlie figure 
of which (s determined by the number and distribu- 
tion of the vessels. These vessels divide and ramifv 
in various modes, till at rlieir termination tliey form 
a finely reticulated structure. In many recent leaves 
Uiis structure is very visible, but when the softer 
parts are removed by spontaneous decomposition, the 
vascular system of the leaf remains nearly entire, and 
its extent and form are tlien more conqdetely expos- 
ed. In fig. 1 J. Plate XVI II. this distribution of the 
vessels is exhibited in a leaf of Holly, From the 
central fasciculus, branches are everywhere given 
«fi, wliich further subdivide, and form smaller rand- 
fixations, that terminate, at length, in a minutely re- 
ticulated structure. Around tlie margin of Uie leaf, 
'Uic vessels are continued, and, at cei tain ports, are 


prolonged into the thorns that bound the circumfe- OfLsavM. 
rence of this leaf. 

360. In this, and similar instances, the vessels ap- Vcitels of 
pear to be ramified out of greater into less : but, as ^he Leaf, 
already observed (sect. 9*), this does not appear to be 
really the fact, the vessels being all of the same size 
everywhere in the leaf, and all continued through it, 
like so many distinct tubes. This structure Grew 
represents in a higldy magnified view of the leaf of 
Borage, in table 50. of his work ; part of w hich is re- 
presented, on a reduced scale, in fig. 13. Plate XVIII., 
designed to show that the ramified vessels (o) are all 
clusters of tubes of the same size, which, though 
they separate continually, and come into contact, are 
never produced, or ramified one out of another. Nei- 
ther do they ever inosculate or anastomose with each 
other, until, according to Grew, they come to their 
final distribution. 

36l> The vessels thus distributed through the Its proper 
leaf belong chiefly to tlie order of spiral vessels, asVssuels. 
was shown by Grew' in the leaf of the Vine, and 
many others ; and, from the observations of Mal- 
pighi, Darwin, and^Knight, alrearly related (sect. 57.), 
it appears, that ** proper vessels ’* are everywhere as- 
sociated w ith them. It would seem, from the obser- 
vations of Darwin, that these two orders of vessels 
communicate in the leaf by continuation of canal, as 
the arteries and veins do in animal bodies. In the 
stalk he considered them to be disposed in two con- 
centric rings, the inner one of which carried out the 
sap to the leaves, and by the outer one it was return- 
ed to the bark. {Phytologia, p. 43 and 58.) In 
braaolies of the Apple and Horse-chesuut, Mr 
Knight also observed coloured fluids to rise througli 
the vascular fasciculi in the petiole of the leaf. These 
fasciculi were surrounded by others free from colour, 
and which conveyed a different fluid, and, on being 
traced down the stalk, were found to enter the inner 
bari^, and to have no communication with those of 
the wood. The returning vessels he describes as be- 
ing situated parallel to, and surrounding those which 
carry up the sap, {Phil, Trans, 1301, p. 336.) 

36s. Beside the vascular system which thus, by CHlulatTis. 
its ramifications, forms the skeleton of the leaf, there of tlie 
is another structure that requires to be noticed. We^*^' 
have seen that the vessels, in their ultimate' distribu- 
tion, form a net-work, more or less fine and minute 
in different leaves ; so tliut a great number of inter- 
vascular spaces are produced. These spaces, or 
arece, says Malpighi, are occupied by cellular tissue, 
which springs from the vessels themselves, and seems 
to depend I’rom them, and by its means the tliick- 
ness of the leaf is formed. In the recent part of 
the Boroge-lcaf, represented in fig. 13. Plate XVIII. 
this cellular structure, occupying the reticulated 
spaces formed by th^ vessels, is observed ; but it is 
most clearly seen in thick leaves, whjgi the cuticle 
has been removed, and the vessels in part dissected 
away. The cells or utricles which form tliis paren* 
chymct as it has been called, are of diiferent figures, 
and are mutually contiguous ; they arc composed of 
a membrane formed into the shape of a little vesicle 
or bladder, from the middle of each of which, a lit- 
tle vascular production issues ; th^ are all coxmect- 

10 
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Of ed with each otlier, and wjtli the vascular system of 
the le^. In fig. 12, Plate XVlIl. this cellular struc- 
ture is represented in tlie leaf of Cactus by Mal- 
pighi, in which tlie oblong cells are described as pro- 
ceeding from die central vessel^ and mutually com- 
municating with each other. {Anat. Plantar, p. 5S.) 
A similar idea of the formation of the cells seems to 
have been entertained by De Saussure. In different 
leaves, the cells possess very dilferent sizes and forms, 
and sometimes the sides of the greater ones are said 
to be made up of smaller. In the experiments of 
M. De La Baissc, they are said to have become tinged 
by coloured fluids conveyed from the vessels. Whe- 
ther they communicate with each other is not known; 
but analogy, derived from other similar structures, 
would lead us to suppose diat diey communicate only 
with vessels, as seems to be the case in the cotyledon- 
ous leaf of the seed. 

Its I'ltiii. Beside this cellular tissue, which; forms so 

cics. a portion of the leal', certain small are 

describe by Malpighi as being connected with it. 
Between the vessels and die cells of the parenchyme, 
in most leaves, variously figured follicles of this kind 
are stated to exist, from which a peculiar halitm or 
humour is discharged ; their external orifice is bound- 
ed by a rising lip, and is often furnished with hairs. 
They are rendered more apparent as the more suc- 
culent parts of the leaf waste; and, in different 
leaves, possess very different forms. (Anat, Plantar, 
p. 52.) They appear to be the glandular organs, de- 
scribed as pouring out peculiar fluids on the surface 
of many leaves. 

364. The whole structure of vessels and cells that 
constitute die leaf, is covered by a cuticle variously 
furnished with pores, hairs, and other appendages, as 
already described when treating of die cuticular tex- 
ture< 

365 . To this division of our subject belong the 
small leaves called bractcccy sHpultSy &c, which serve 
often but a temporary purpose to the flowers and 
leaves ; and though of some importance in the de- 
scriptive details of the botanist, are but of small con- 
sideration with the anatomist. Like the scales that 
envelope buds, they probably derive their origin 
chiefly from the cortical texture. 

Section III. 

Q/* the Structure oj Flowrs. 

iVtiifi uf 566. The flower is understood to comprehend the 
Movvns. organs by which /rttcl^'calfOTi is occompltslied, and 

those also which surround and protect them; These 
organs ore the Calixy Corolla, Nectarium, Stamina, and 
PistiUum, The three first are not essential parts, but 
the two last are indispensable. All diese parts are 
commonly borne on a stalk called ^epeduncu, which, 
expandii^ at its extremity, forms the receptacle, upon 
which all the other parts are supported. In fig- 1. 
Plate XIX., is the representadon of a perfect flower, 
in which the principal parts above mendoned are ex- 
hibited. The letter a denotes die corolla, formed 
of six petals ; b the stamens, c the pistil, and d the 
peduncle of the flower. In the next figure (fig. 2.), 
the corolla has been removed, and the parts within it 
are dien more clearly displayed. At the base of the 
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flower, die calix (e) is seen ; the pistil is composed of OfJ^io^»fc- 
three parts, the ovarium (J'), the stylo (g), and the 
stigma (A) : the stamens are each distinguished into the 
filament ( 2 ), and the anther (^). 

367 . The flower, as well as the leaf, originates from FIowrr«» 
a bud, and, in many respects, the buds of flowers re- original** 
semble those of leaves ; they are covered and pro- 
tected in the same manner, init they are gonenilly 
larger, and have a more rounded form. They consist 

of two parts, the gem or eye (ocuhs), as it is some- 
times c^led, and the h^hernacuhm, or protecting en- 
velopes. In some trees, they spring from the ex- 
tremity of particular .branches ; in others, from the 
branches in common with the leaf-buds ; in others, 
from the axils of the leaves ; and in others, from the 
leaf itself— but in the same genus, the position of die 
flower-buds is uniform. In fig. 3. Plate XIX. is a 
portion of the branch of the Peach-tree, bearing two 
flower-buds (//), between which the smaller and more 
pointed leaf-bud (m) is placed. 

368. Grew discovered, and has exhibited many Flower- 
examples of the complete formation of the flower hnils form- 
many months before it is destined to bloom. (Anat, 

^ Plants, tab. 6S, 64.) Of this fact also, Du Hamel ■ 
has given several examples. In fi^. 4. is a longitudi- 
nal section of the flower-bud ol the Peach-tree, 
made in the month of February, to show the com- 
plete formation of the stamens and pistils within the 
surrounding envelopes of die bud. In fig, 5. is 
another representation of a similar bud, from which 
die enveloping scales have been removed; it dis- 
plays the calix, which, at this periotl, completely en- 
velopes the other parts of the flower, when tlie 
leaflets of the calix are separated, as is done in fig, 

6. then the stamens and pistils are fully disclosed; 
the petals also of diis flower were visible, but at this 
period were very small. Even the anthers w^erc 
found to contain a fine dust, but no riidiineut of the 
future embryo could be detected in the ovary. In 
the flower-bud of the Pear, examined in February, 
the parts of fructification w^erc also visible, hut in- 
distinct ; a month later, all the parts ere more ad* 
vaiiced, and the stamens, petals, and pistils were dis- 
tinct ; and towards the end of March, even the rudi- 
ments of future seeds were visible in the base of the 
pistil. (Phys, des Arbres, Tom. I. p. 200.) Thus it 
appears, that, through the winter season, the several 
parts of the flower are clandestinely formed, though 
still extremely minute. As they enlarge, their posi- 
tion within the bud is very various in difierent species ; 
they gradually expand, and form the perfect flower, 
whose several parts we have next briefly to describe. 

369 . Tlie greater number of flowers contain both Kinds of 
stamens and pistils, and are then styled comj)lete or Mowera, 
perfect; but frequently it is otherwise, and such 
flowers are deemed incomplete or imperfect. In 

most instances also, there is only one set of organs of 
fructification on the same flower, when it is deemed 
simiple — in others, there are more than one, and it is 
named compound. Our limits will permit us to de- 
scribe only one of these varieties, wliich we shaft se- 
lect from the division of complete simple flowers. 

870. The peduncle of the flower, by which all the Stmeture of 
other ports are connected with the stem or branch, the Pedmi- 
isfkquentiy single, but often divides into several 

X X 
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Of Flowen. parts or pedic^Sf its they are named, each of which 
supports one or more flowers. The inodes in which 
the (lowers arc disposed on the pedicels, have re- 
ceived different names from botanists, and to the 
general circumstance they assign the term inflores-> 
cencc* Tlie peduncle, in structure, resembles the 
stalk of the leaf, being formed, like it, of the several 
common textures. In size, in length, and other ex- 
ternal characters, it exhibits all the varieties already 
noticed in the petiole of the leaf. 

Siructnrc 371. At the extremity of the peduncle, is placed 
**“^^‘**'^*thc flpwer-cup or cnliTf which has very difterent 
forms, und has received, in consequence, different 
names. Even in its most common forms, it exhibits 
great variety. It is sometimes composed of a single 
piece, and has a tubular form ; in others, of many 
' pieces, wliich vary in number, position, and size, and 

for an account of which, we must refer to the writers 
on botany. In some instances, tliis organ falls when 
the fruit has set ; in others, it continues till thC fruit 
IS mature ; and in others, the fruit is formed within 
it, to which it becomes a pern;anent covering, and 
exercises the office of pericarp. The colour of the 
calix is commonly green, but sometimes partly red, 
or whitfi, or yellow. To some flowers it is entirely 
wanting. From the dissections of Grew and Mal- 
pighi, it appears to be constructed, like the leaves, of 
a cuticle, a pretty thick cellular tissue, and of vessels, 
all of wliich exist in the peduncle, and are derived 
from the common textures of the plant, 
ilic Co- 372, Above tlie calix, the corolla^ the chief oma- 
*^"ll^' ment of flowers, is borne. It is enclosed by the calix, 

but surrounds the interior parts of the flower, and is 
commonly of some other colour than green, It con- 
sists of one piece, or of several ; these pieces arc 
called pefulst and acem^ding to the number of these 
pieces, the corolla is variously denominated. The 
monopctalous corolla, or that composed of one piece, 
is also distinguished into several parts, expressive of 
form, position, or quality ; and in the polypetalous va- 
riety, which consists of several pieces, each petal has 
its claw (ungui’j) situated at the hose, and by which it 
is attached to the calix or receptacle, and its expand- 
ed part {lamina)^ which is of veiy various figure, size, 
and colour. At the base of the petal, a tuft of hairs is 
often observed, and their surface is frequently cover- 
ed^ with a fine down, or sometimes with jointed hairs 
hearing globulets, as occurs on leaves. With regard 
to structure, Malpighi describes it as composed of 
the suiiie textures its tlu' common leaf, as is distinctly 
visible in the thicker varieties of it. Grew showed 
it to possess spiral vessels, a proof, as Du Hamel ob- 
serves, that it is partly derived from the ligneous tex- 
ture, since such vessels are nut found in the bark. 
The odour these organs possess, leads to the belief, 
that they contain also a peculiar juice. {Phps, dcs 
Arbres, Tom. I. p. 21.^.) 

Ncciarv. 373. The organ next to be noticed, is that called 
the nectary (nectarimn,) It was observed and tle- 
Ncribcd by' Malpighi, us a small organ situate at the 
base of some floxvers, to which, from its figure, he 
avc the name of concha* Linnaeus considered it to 
e the organ which bears the honev, and as belong- 
ing to the flower only; but his Joscriptioos of it 
arc so exceedingly vague and iocmisistent, that no 
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attempt to define and exhibit its anatomical cha- Of Floweiv. 
racter can be made with any hope of success. 

974. Having thus described the several parts thatOfilie Sia- 
envelope the sexual organs, we must now briefljQ^c”^ 
notice them ; and first, the stamens* — These, in di& 
ferent flowers, vary greatly in origin, size, number, 
figure, and mode of attachment ; and upon these dif- 
ferences, chiefly, the Linneean dosses are founded. 

In general, ea^ stamen is said to consist of two 
parts— ^the filament and the anther. The filaments 
exhibit various shapes, and are of very diflerent size in 
difterent flowers ; they arc inserted occasionally into 
the corolla, the calix, or even the pistil ; but more com- 
monly, like the calix and corolla, are attached to the 
receptacle. Malpighi describes the filaments as ori- 
ginating from the ligneous texture, bein^ formed of 
vessels, and elongated cells. As they originate some- 
times from petals, they must necessarily, he adds, be 
com^^ ofthe same parts (Anai* Plantar* p. 64.) ; 
and it is Well known that, by culture alone, they are 
often reduced entirely to the condition of petals. 

875. The anther is a little case or sac, formed by The Anther, 
a thin but vascular membrane, and borne on the sum- 
mit of the filament. It is filled with innumerable 
small particles, of various colour, size, and figure, 
in diflerent plants, to which the name of pollen hE» 
been given. In fig. 0. A. is exhibited one of the fila- 
ments, bearing its antlier, as it appears when detach- 
ed from the pistil of the flower of Mallow, fig. 8. in 
which the particles of pollen are seen ; and in fig. 9. 

B. these particles arc represented as viewed by a still 
higher magnifying power. The anther itself is of 
very various size, ngurc, and colour, in difterent 
flowers ; and its mode of attachment to the filament 
is not less subject to variation. 

S7fl. The pollen, contained in the anthers, is de- Tlit Pollenw 
scribed by Grew as consisting of numerous regularly 
figured small particles, wliich, in difterent nowers, 
possess a very difterent figure, colour, and size. 

Many of their forms are delineated by Grew in table 
58. of his work ; and in fig. 10. Plate XVIII. several 
representations of these forms have been copied from 
Du Hamel. {Phps, des Arbres, Tom. I. lib. 3. Plate 
HI.) The number of particles in each anther is 
very greot, extending, it is said, from n few hun- 
dreds to several thousands. In some flowers, tlie 
pollen consists of transparent globules ; in others, 
they are w'hite, purjile, blue, or brown, or more fre- 
quently yellow ; their surface is cither smooth or 
rough ; they are regularly organizi^d, and when ex- 
amined under the microscope, niuv be Seem to burst, 
and yield a fluid, in which, according to Du Hamel, 
small particles are seen to float. Hus fluid is re- 
presented as being sometimes thin, or viscid, or 
oily, and is said, by Hedwtg, to be discharged at 
once on Che bursting of the little capsule that con- 
tains it ; while, according to Kdclereutcr, it is slowly 
transmitted through pores in tlie side, or hairs on 
the Surface of the capsule. ( Willdenosus Prin, q/’ 

Botantft p. 810.) 

577. The parts of the flower, hitlierto described. The Pwtit. 
are canstructed, says Malpighi, with reftrence to 
the female organ, in which the seed, the last result 
sought by nature, is curiously formed, and carefully 
guarded. This organ, called pMlimt consists of 
1 
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Clf noveMi thrcQ parts, aa represented . in the pistil of the Al« 
'^^“y^mond-flower, fig. 11^ in nrhieh the letter p denotes 
the stigma, a the style, and r the orary* To this lat- 
ter organ Malpighi gave the name of uierus ; Linnseus 
of ^ermen ; but we prefer the appeHation of ovarium, 
assigned it by Gertnen Like the stamen, the pistil 
exliibits great variety in form, size, number, and 
mode of attachment ; upon wliich, and other pecu- 
liarities, many of tl)e orders, in the Linna;an sys- 
teni of classincation, are founded.^ 

It^Ov'.ry. 378* The ovarium, situate at the base of tlie 
pistil, differs greatly in size, shape, and structure, 
in di^reiit plants. It is the pari in which the seed 
is formed, and, antecedent to feecundation, vesicles, 
which ore the rudmitmto of future seeds, may fre- 
({uontly be detected in it. Its cavity consists oflen 
oi' but one cell or loculament, in which one or more 
seeds are pi'oduced; sometimes it is formed into 
many loculaments, with which only one style com- 
municates; and sometimes the several loculaments 
have communication with distinct styles. lU struc- 
ture will be noticed in treating of the changes of 
form it undergoes in consequence of feecundatiun. 

'^7.9* The style, which is seated on the ovarian, 
and is commonly so situate in the dower, as to be 
surrounded by the stamens, exhibits, like all the 
Ollier parts, the greatest diversity in all its external 
characters. It is commonly a hollow tube, which 
communicates, as observed above, with rlie ovary. 
Most commonly there is but one style to one ovary, 
but frequently more than one. In some instances, the 
pistils correspond in number with the loculaments, 
into which the ovary is divided ; in other instances, 
every seed that is formed has its distinct pistil con» 
nected with it ; while, in other examples, only one 
pistil is allotted to a great number of seeds. In 
some dowers, there is no proper style, but the stigma 
is placed directly on the ovary. 

380. The stigma, which forms the summit of the 
pistil, presents also tlie greatest diversities of ap* 
pearance. It sometimes terminaites the style by an 
open mouth ; sometimes it appears like a small bud ; 
in other instances, it is variously divided or forked ; 
sometimes it is smooth^ and is sometimes covered 
with hairs. The number of partti into which it is 
divided, corresponds, in many dowera, witJi tlie num* 
her of loculaments in the ovary, as in the LUiacets, 
the Vmbellifkrce, and others. (PAys. des Arbrct, 
Tom. I. p. 335.) At the period of fructitication, 
the stigma is tendered moist by a peculiar secreted 
duid^ Its structure resembles tliat of the ptber parts 
of the dower, being composed of all the common 
textures, and a peculiar secreting structure, f^ome 
have professed to have discovered hollow chatmels 
in the stigma, whkh are described as being con- 
tinued through the stylie to the umbilical cord oi' the 
.seed;' but this must be vegarded as doubtful. 

SSL The foregoing descriptions apply, in detail^ 
only to the inore perfect dower, and that vaifiety of 
it which is denominated simple. For ois acnount of 
the mmieroos dSvepsities of fonnv side, \fiotttiou, 
number, and aaad^hient, exbibisml ih tb|r;iseKaal 
otgaMB^bf the dsiwers of dideteiit ebnaes ^mA^gentra 
of pitinte,' ‘tns mute MA;r to die. writem em botany ; 
aiTd td tho works of Malpighi and Gbewr foe die unuff 


tomy of many of them. We hove room only far- Of Fruitfc 
ther to remark, that oU tlie several parts of the 
dower seem veiy nearly to approximate in internal 
structure ; for, under particular modes of cultivation, 
almost any individual organ may be made to lose its 
original cWacter, and to assume that of any otlicr. 

Section IV. 

Of the Structure of Fruits, and Formation of Seeds, 

883. In the preceding seetiou we described the 
structure of the dower, antecedent to fructification ; 
we have now to exliibit, as concisely as possible, the 
clionges of form it undergoes after that event, and 
particularly as it regards the production of the 
seed. 

383. After fiecundation has been effected, the ca- 

lix, corolla, stamens, and even style of the pistil, com- 1 «■- 
monly dide and full; the ovary alone remains, an(l*^“” 
undergoes very different changes of form m different 
plants. In tlie latter periods of its enlargement, it 
is usually called pericarp {pericarfnum), a term which 
is understood by botanists to app!y also in certain 
coses to the calix, the corolla, or any other appara- 
tus of organs that serves as a support and defence to 
the seed. For an account of these varieties in tlie 
pericarp, and of the terms employed to express them, 
we must refer to the writers on botany, and more es- 
pociaUy to the carpologieal labours of Gsertner, ivho, 
in his learned and elaborate work, already so often 
referred to, has delineated the forms, and, to a cer- 
tain extent, described the structure of the pericarps 
and seeds in more tlian 1000 genera of })laiits. 

384. In its early state, the ovarium is described by 
Gsertner as possessing at first a simple cellular struc- 
ture, which, at a later period, assumes the form of dis- 
tinct cells or loculaments. Within these loculaments, 
minute globules or papillulm are oftervurUs seen, 
which are the rudiments of future seeds. At this 
period, they are mere pulpy globules attuched to tlieir 
containing cells, but, in some instances, approach to 
tlie character of small vesicles. So fiir the rudiments 
of the avidum, Kke the entire bud, are produced 
without fmcundalioii ; but if that function be not per- 
formed, they scarcely acquire any increase, and at 
length sjjoutaneoiisly degcnerale. The progressive 
series of changes that occur in the ov;iry itself, and 
in its contained ovulum, subsequeut to ftecundution, 
liave been exhibited in the alinuud by Malpighi, 
whose observations we shall brietly detail. 

385. In fig. 11. Piute XIX. is reprcsi'iited the pis- In the Ova- 
til ot‘ the Almond, oa it appears soon after fcecunda-O* 

tioD, in which die ovary (r) is seen to be somewhat 
enlarged, and has an oval form. In the next figure 
(fig. 13.), a longitudinal section of the same pistil is 
exhibited, exposing the cavity of* die ovary (.v), with- 
in which a MUiall vesicle (t) is placed. As the ovary 
(fig. 13.) enlarges, it becomes rounder, its style is 
contorted, aud diminished in size. If in tliis stage it 
be laid open, us in fig. 14. its vessels, wliich. in the 
pedstwcle (tv), are disposed cylindricully, are observed 
ta be> dilated at the place of the calix (a:), and to give 
oft* branebes to the ovary itself, and to the shell (y) 
that -now bdgins to be formed wid»*u it* 1ft the cen- 
the ovulum (a^ is now seen te be mut^ increased 
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t)1 FruiiH. in si/f. All the parts continue to augment ; tlie ovary 
(fig. becomes rounder, and the appearance of the 
style is obliterated. On exposing its cavity, as in 
fig* 1 (i. the ovulum (a) in the centre is observed to be 
much increased, and the outer layer (A) of the shelly 
covering that invests it now begins to iiarden. Such 
«rc the cimnges of form und structure exhibited by 
the ovary ; we have next to trace more minuteJy those 
of the ovulum that is produced within it. 

■Structure of I’he earlier appearances ol* this body liave 

tiicOvu- been exhibited in figures 12. and 14. Wlien removed 

liiiii. from its scat, a few days after fecundation has been 

accomplished, and viewed by a moderately magnify- 
ing power, it exhibits the form and appearance re- 
presented in fig. 17. Externally it is covered by a 
vascular tunic (c), derived from the inner coat of the 
ovarhmi, a part of which coat adheres to it at d. 
If in this stage the ovulum be laid ojMjn by a verti- 
cal section, as in fig. 18. it is seen to be composed 
of two tunics or sacs, one M'ithin the other ; the inner 
one is filled with a cellular tissue that contains a 
transparent juice. To this inner tunic, the term 
^UClioiiou;^/^or/o;, may be properly applied*. 

.S87. At a period a little later, when the ovulum is 
examined, a tubular body (c, fig. 19 .) is observed to 
extend through the chorion or tunic last iiientioned. 
Shortly after, this tube expands at its apex, and is 
found to contain a small vesicle. In fig. 20. which 
represents a section of the entire ovulum, the outer 
tunic, the chorion, and thi.s tube (y*), expanded at its 
iu Amnios; apex, arc exhibited. To it, the appellation of am- 
nios may be given ; for it is the organ in which the 
cmOri/Ot or rather the xorculuin, as at this early period 
it may be called, is first seen to emerge. Through 
several successive days, the expanded portion of ims 
tube enlarges, and forms a sort of sac, which is filled 
with cellular tissue, and the summit of which, says 
Malpighi, the embryo is seen to occupy. In fig. 21. 
this uinnio.s is separated from the other tunics, and, 
its Embryo, at its summit, the embryo (g) is observed. If remov- 
ed from its scat, the embryo presents the appearance 
h (fig. 22.), and when expanded, as in fig. 22. ( 7 ), is 
seen to consist of a body and two little w ings. 

Growth of Having thus viewed the several parts of which 

the (Jvn> the ovulum is composed in tlieir separate state, let us 
luiu. next observe them in connection, and trace the series 
of appearances they exhibit, and liie eifects tliey pro- 
duce on each other. In figure S3, is given a vertical 
section of the entire ovulum in a more advanced 
state; I he outer coat [k) still envelopes the others; 
the embryo (/) occupit'S the summit of the amnios 
{m)f whose lower part, still tubular, is continued 
through the chorion (n). In the next figure (fig. 24.), 
from which the outer coat has been removed, the 
embryo ( 0 ) and the amnios (y) are represented as en- 
larged ; but the chorion (q) is partly exhausted of its 
juice, and has fallen down in a collapsed state. At 
this period, the embryo, when separated fVora the 
amnios, has the form (r) fig. 25. and in its expanded 
state is represented by the letter s of tlie same fi- 
gure. The bulk of the embryo (I) fig. 26. continual- 
ly augments, and encroaches on the capacity of the 
two tunics (vx,) whose forms are constantly changing; 
and from being successively emptied of tneir juices^ 
with w'hich tho embryo becomes filled, they are gn|- 


dually pressed downward. At last, the embryo (y) Of Fraifi. 
fig. 27 . is so much augmented as to fill the cavity of 
the outer tunic, and by this time tlie amnios and cho- 
rion, exhausted of their fiuids^ exhibit the shrunk and 
corrugated forms in wldch they appear at the bottom 
of the figure. According to this representation, the 
outer tunic (it. fig. 23.), derived from the ovary itself, 
and the fine membrane that immediately invests tlie 
embryo, form the only permanent coverings of the 
mature ovum or seed ; for during the progress of 
formation, the chorion and amnios, wliich are succes- 
sively produced subsequent to foecundatioii, are again 
obliterated by the growth of the contained embryo, 

Malpighi describes the process of formation in many 
other seeds to be nearly similar ; for his descriptions 
of which, we must refer the reader to his work. (A^ 
nat. Plantar, p. 7I>) 

389. In the above descriptions of Malpighi, the 
several parts seem to be clearly exhibited, except in 
one important particular, namely, the situation and 
course of the umhilioal card. In almost every in- 
stance, he designates the tube, which we have repre- 
sented as the first form of the amnios, as the umbi- 
lici vessel (xmculum umbilicale), which tlie subse- 
quent u])pearnncL‘s it exhibits shows to be erro- 
neous. In the descriptions of Grew, tliis deficiency 
in the representations of Malpighi is supplied. He 
has particularly observed the formation of the seed 
ill the Apricot, which, in many respects, resembles 
that of the Almond; and wre shall subjoin an 
abridged account of his observations. 

399 . In this fruit, the pericarp that envelopes the Pniit of A- 
secd is seen, in its mature state, to be composed ofrncot. 
the pulpy part(a) fig. 28., within which is the osseous 
envelope (5), and at the centre, the kernel or true 
seed (c). At an early period, both the pulp and 
stone are observed to consist of cellular tissue; 
and through the stone, the vessels, passing from the 
peduncle, arc continued. At the base of the figure, 
the letter d denotes one fasciculus of vessels con- 
tinued through the stone, and turning inward where 
it reaches tlie apex of the seed. Tiiese vessels form 
the umbilical cord or seed-brunch of Grew, while 
the fasciculus (p) that runs on the opposite side, is 
continued to the flower. In fig, 29. a vertical sec- 
tion of the ovulum, as well as pericarp, is exhibited, 
as it appears at a very early period ; in which J 
denotes the pulp, g the stone, through which the 
umbilical vessels pass and enter the outer, tunic (A) 
of the ovulum, around which they make a ring. 

Witliin this tunic Is another (;) filled with cellular 
tissue, and through its axis a small tube extends, at 
the apex of which the embryo (A) is first seen to 
emerge. 

391 . In fig. 30. these several parts of the ovulum Its SIi sc- 
are exhibited on a lar^r scale ; tlie letter I denotes 
the outer tunic that immediately lines the stone ; 
m the inner one, corresponding to the chorifin of 
Malpighi ; and n tlie tube answering to the amnios 
of the same author. Tlirougli the outer tunic, Grew 
represents the umbilical vessels to pass and be 
continued <to the middle tunic ; the cavity of which 
is occupied by large cells that contain a pure lymph. 

At first thb tunic is entire, but soon there appears 
in it the BfHall duct (n). This duct is not at first 
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O^F niita. wider than a hair, and is dilated at each extremity 
into an oval cavity that contains a pure lymph. A 
few days after, a soft node is seen to emerge in tlic 
upper cavity of this tube. This node (o) lig. .*11. is 
described to possess a conical figure, and to be ano- 
ther tunic fille^with very minute cells. It is at first 
entire, but when about the size of a Carraway-seed, 
it becomes a little hollowed near its apex, at which 
part the vessels enter and terminate in another very 
small node, fig, 32., which is the first appearance of 
the embryo of the seed. This embryo, when about 
one-fifth part os big as a cheese* mite, bedns to be 
distinguished by a little fissure, which marks the di- 
vision of the lobes, as in fig. 33. When the lobes 
have increased, and arc more fully formed, the node 
contracts at its base, fig. 34., indicating the place of 
the umbilical cord, which subsequently becomes the 
radicle of the seed. (Anat, of PlanUt p. 209.) 

392 . This description corresponds nearly wiUi that 
of Malpighi as fur as regards the situation and general 
form of the tunics, and the plobe in which Uic em- 
bryo is seen first to emerge. It also displays the 
course of the vessels to form the umbilical cord; but 
the growth of the embryo in this seed, does not 
seem to produce the obliteration of some of the 
tunics in the manner delineated by Malpighi, 
trncturcof 393. An example of a different kind is observed 
lie Pear, jn p^ar. Its structure has been described by 
Grew, and more minutely by Du Hamel. In its ma- 
ture state, it consists of a pulpy matter, in the centre 
of which .are five loculanients that contain each two 
seeds. These appearances are exhibited in the trans- 
verse section, fig. 35. ; and in the longitudinal sec- 
tion, fig. 3fi. the seeds arc farther shown to be at- 
tached by a small umbilical cord. The pulp of 
the fruit is made up of a very fine cellular tissue, 
filled with the proper substance of the fruit, and is 
everywhere furnished with vessels. Through this 
pulpy matter a number of solid particles arc met 
with, which are more particularly accumulated at the 
top and about the core. They arc formed of an as- 
semblage of small particles, of a stony consistence, 
with wliich a little knot of vessels (fig, 37 .) is every- 
where connected. In fig. 38. is a thin transverse 
slice, showyi^ the relative position of these stony 
particles, as indic:ated by the knots of vessels with 
which they are associated. The stony matter is not 
observed at an earl^ period, but seems to be deposit- 
ed from the juices 111 a more mature state. 

394 . By long maceration in water, the pulpy mat- 
ter is dissolved, and the vascular^ system . is obtained 
separate. In the peduncle of the fruit, fifteen prin- 
cipal fasciculi of vessels are contained. Ten of these 
are distributed to the seeds and flower, and the five 
others are dispersed through the pulp. This vascu- 
lar structure is represented in fig. 59 . after the re- 
laoval of the pulpy part ; the larger vessels embrace 


the core, and, after variously ramiTjing, terminate in Of Fmifs. 
the little vascular processes before described as con- 
nected with tlie stony mutter of the pulp. In fig. 40. 
is represented one of the loculaments of the capsule, 
with the seed in it, receiving vessels from fasciculi 
continued from the peduncle ; and in fig. 41. an en- 
tire seed is represented, and also a section of the 
same, in which the umbilical vessels that enter at the 
base are shown, as iii other instances, to he continued, 
beneath the tunic, to the apex of the seed. (Phys, 
ties Arbres^ Tom. I. p. 242.) 

395 . The last variety we shall notice in tlic Oviilum of 
formation of the seed, is that of W’heat (iriticum)t Wheat. 

as given by Malpighi. In fig. 42. A. is represent- 
ed the pistil of the flower of this plant, con- 
sisting of the ovarium (y), the two styles (r ), and 
the feathered parts that form the stigmata. Pre- 
vious to fcecundatiori, the ovarium is found to con- 
tain a little vesicle, fig. 42. B. which is the rudiment 
of the future ovulum. After fcecundation, the styles 
soon fall, and tlie ovarium acquires a more pointed 
figure, as in fig. 43. If now it bo opened, the lUtle 
vesicle has changed its appearance, and contains 
witliin it another smaller vesicle (u), fig. 24. The 
ovarium continues to alter its shape, and assumes a 
more oblong form, fig. 45. and the appearance of 
styles is now quite obliterated. Gradually the little 
vesicle is formed into a small plantule, convex ante- 
riorly, fig. 46. but more hollowed within, fig. 47- and 
which is situated at the base of the ovarium. The 
two portions thus described in figures 46. and 47« 
are the minute germ and cotyledon of this seed, which 
are represented in their appropriate place in fig. 48., 
in which the letter x denotes the germ, resting in the 
concavity of the cotyledon ; y the albumen that 
forms the chief bulk of the seed ; and x the ovarium 
which, in this seed, continues permanent, and forms 
its outer tunic. {Anat, Plantar, p. 73.) 

396 . We have thus, in different examples, exhibited 
the structure of the seed ; have followed the changes 
of form displayed in its evolution ; and, in various in- 
stances, have demonstrated the construction of tlio 
several members of wliich the mature plant is com- 
posed. We have then described the formation of 
buds on tlie trunk, the branch, and the root, and dis- 
played their structure in the successive stages of their 
evolution, by which not only new roots and branches, 
but leaves and flowers, are produced ; and, l^tly, we 
have followed the changes of form and condition ma- 
nifested in the flower itself, from which a new seed 
originates, fitted to undergo and exliibit the same sc- 
ries of changes. 

The external agents required to the accomplish- 
ment of these various changes, the circumstances in 
which they act, and the modes of their operation, be- 
long to the department of Physiology, and will form 
tlic subjects of future consideration. (u ) 
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Anc hoiv^ ANCHOR. Referring to the body of tlic work 
for a short history and description of this impoitant 
Instrument, in its common form, we shall hero briedy 
notice some recent improvements, and shall then 
give an account of tlie present method of making 
anchors. 

Anchor wilh Xhe form of the common anchor is delineated in 

one hlukc. « jtX. Fig. 2. represents a new kind of 

anchor proposed by Mr btuard, for which ho took 
out a patent some years ago. Jt is made with one 
duke instead of two ; and the object of this alteration 
is, to prevent those accidents which sometimes hap- 
pen when one ship comes in contact with the upper- 
most duko of the attohur of another ; and also tu pre- 
vent the anchor from being tripped by the cable 
taking hold of it when the ship swings. In order, 
says IVlr Stuard, in his Specification, that this an- 
chor may be sure to full the right way, with the fluke 
downwards, I would have the shank very «hort; 
'^whereby, when suspended by the cable, it will cant 
the most, and when it Jios hold in the ground, the 
ship will ride safer ; os a long shank has niore power 
to loosen and break the ground, and is more likely 
to be bent or broken from its bold. Let the form of 
llie shank, and arm of the anchor, be as A A, fig. 2. 
Plate *XX.; and that the parts maybe stronger 
than if made si'puratt jy, and shut together, I would 
have the burs which compose them in one length, so 
that there be no weld or joining in the whole length 
of tlie shank and arm. The hole !3, is to receive the 
ring for the cable, and the hole (’, for the stock, 
which is composed ofn wrought-ivon holt, as A, flg.d., 
covered with cast-iron at its ends, 1311. 'flie palm to 
be in|f hope as ]), fig. 2., and show n detuehed in fig. 4., 

• madJoitlier entirely of east-iron, or a castdron shell 
filh'u w itli lead, which is of nmcli more specific gra- 
vity than iron. The back of the palm tu be formed 
cither with concave surfuecs, or flat surfaces, making 
angles at the centre. 'I'he anidior is also to have a 
smull shackle, fixed on the bend of the shank and 
arm, as at E, fig. 2., for the buoy-rope to he made fast 
to. The shank may be made without the hole C, 
and the hole 13, made o(!tagonal ; or if round, it should 
have a .small fillet projecting from the stock, and a 
small cavity on one side of the hole 13, to receive it, 
thus to prevent the stock from turning round ; and 
instead of u ring for the cable, to have a shackle, 
fitted on the stock, on each side of the shank, and 
tliat the shackle may not turn on the stock, and fall 
too low, a stop is to be fixed on each side at the up- 
per end of the shank.” See lleprrtor^ of Arts, &'c, 
Vol. V. 

New Moor- Mooring-anchor® arc commonly niade by choosing 
ichor. one of the largest anchors, used for first-rate 
ships, weighing 80 cwt., and by bending (me of tlic 
arms close down U|M)n the shank, toprevtoitat catch- 
ing the cable or mooring-chains whilst the ships are 
riding. These anchors are lowered down into the 
water with a very strong iron mooring-chain fastened 
to the ring, to which the ships are fastened ; they arc 
usually made from such us are damaged in one of the 
flukes or arms ; but if one of this description is not to 
be found, a new anchor must be taken at a great ex- 
• pence. A new kind of nioormg-anchor of cast-iron 
was described by Mr Hemman of Chatham, to the 


Society Jbr the Eficoumgment of Arts, Sifc, in 1 $ 09 , for Anchor, 
which he obtained a silvermedal from the Society. A A, 
fig. .5. Plate * XX, represents tJjo palm or heavy part of 
the anchor, made very massive of cast-iron, and of con- 
siderable breadth, so that the etige B, or part which en- 
ters the ground, may have a great hold ; the shank (', 
is made also of cast-iron, aiul fixed firmly to the bead 
by passing through it, and Ims a small ring at o, where 
the buoy-rope is fixed ; the other end of the shank 
goes through the stock I>D, which ib formed ol’two 
large wooden beams hooped together in the same 
manner as the stocks for common anchors ; the end 
of the shank jirojects through the stock, and lius a 
strong wrought-iron shackle E, fixed to it, by a bolt 
passing through both ; and with this the mooring- 
chain Ls connocted. The great advantage of thi.s over 
the common mooring-aiichors, arises from its grt'St 
weight and broadth of edge to act against the ground ; 
and being made of cast-iron, ft is also mote dorttble. 

A pair of these imcbors, weighing 150 cwt. each, will, 
with tho mooring-chains, cost about L. 87* less than 
a pair of the common anchors, which, with their 
chains, cost L. 2472. 8ee Transactions of the 
NowV/m /or the Kncournnenicrtt of Arts, Sec. Vol, 

xxvili. 

Anchors are made from assemblages of severol Mf iIkmI nl' 
small bars of iron united together, by welding tliein An- 
into solid masses. This mode is preferable to mak-'^ 
ing a single bar of sufficient size by the forge liam- 
nier in the original preparation of the iron, because 
the compounded bar is not liable to have any inter- 
nal flaws or (j^acks, or at least they will not be in a 
transverse direction ; for the bars are all examined 
separately before uniting thtmi, and any which art 
imperfect are rejected ; if*, therefore, afier the w eld- 
ing, any crat^ks are left between th(‘ bars, they must 
be in the length of the anchor, and will not deduct 
so materially from the strength of the whole. 

The hearth A A, of the anchor-smith’s forge, see 
fig. 6. Phitc *X\, is built of brick-work, raised about 
fi or 9 ineIu*^• above tlie ground, and (> or 7 feet square; 
in the centre is a large ca^ ity, to contain the fire; at the 
back of the hearth a vertical brick wall 13, is erected, 
supporting nnd forminj^ luie side of the thiinney, 
whicli is little more tlmn a dome placed over the 
lieurth, and opening at top with a low cliimney to 
carry off’ the smoke. Behind the wall, the bellows 
CD, are plactnl ; tlie noses of the pipes, being about 
the level of the hcarlh, and coming through the wall; 
which at that part is defended from the action of the 
fire by a facing of fire-stone. In this fire-stone ihe 
tue-iron is fixecl ; it is a tube, made of wrought iron, 
itnd very thick in the substance, tliat it may not burn 
away in the fire ; the pipes of the bellows are insert- 
ed in the tue-iron, ami thus convey llic stream of air 
into the centre (jf the fire. 

The bellow# are not like those which ordinary 
smiths make use of; but two large pair of single bel- 
lows CD, are placed liorizoiitally by the side of each 
other, the pijies of both being inserted into the same 
tue-iron, and directed to blow to tiie same focus, 
in the centre of the fire : thes^ bellows are ex- 
actly like those in use for domestic purposes, 
which only throw out air when the upper board is 
pressed down. Tlie two are worked idteitiately by 
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Anchor, means of cliainfi c d, attached to the ends of the up- 
per lioards, and united to the end of the working le- 
vers HI, placed over each pair of bellows. From the 
opposite extremities of these levers, other chains ef^ 
are extended to the opposite side of a long lever GG; 
which moves upon the pivots of a vertical axis E, and 
18 loaded at the ends by heavy weights to give it mo- 
mentum, Now, two or more men pushing in opposite 
directions, can give it a motion backwards and for- 
wards, and by the communication of the ciiains and 
upper levers HI, they will alternately lift up the up- 
per boards CD, of the bellows, which being sufRcient- 
ly loaded, will subside themselves, and force their 
contents of air into the lire. The men who work 
the lever G, are aided by six or eight more, who 
place themselves upon the board of one pair of 
bellows, and as soon as it subsides, tliey step upon 
tlie other pair, which also sinks, and tlien they re- 
turn : they have ropes suspended from tlic roof to 
cnalilc them to lift themselves, and mount from one 
bellow^s upon the oilier with more ease. The com- 
mon tue-iron, which is simply a cone of wrought-iron, 
set with clay into firc- 8 ton(*&, composing the back of 
the heartli, is very soon burnt by the great heat. 
The most improved forges, therefore, arc now fur- 
nished with what is called the water tuc-iron ; 
which is made hollow, and water introduced into 
it to keep it cool. For this purpose, two cones 
arc funned of thick iron plate, each with a small 
aperture at the vertex ; these, when put one into 
the other, arc welded together at their bases 
and their points, so as to form one congj which is hol- 
low, with a small space all round ; two'pipcs commu- 
Jiicute with the hollows one bringing a continual sup- 
ply of cold water, and the other conveying away tliat 
which is heated by the lire. By this means the tue- 
Irou is kept cool, and can never acquire any such 
degree of heat us to he burned away ; this tue-iron 
is set with fire clay into a frame of cast-iron built up 
in the brick-work of the wall B. 

The anvil K, is only a cubic block of cast-iron 
placed on the ground, much lower than the ordi- 
nary smith's anvil ; because, as the anchor-smiths al- 
wTiys strike by swinging their hammers over their 
heuils, at arms length, tliey have more force wdien 
the work lies low on the ground than if raised up. 
At a distance of eight or nine feet from the hearth 
A A, a strong crane gib L?*!, is erected, so as to 
turn freely upon tlie vertical post M ; it has no 
tackle, hut tlie upper beam L, which must be 
horizontal, has a large iron loop n hung upon it, 
witli a roller o, which admits it to run freely back- 
wards and forwards upon the beam ; the lower end 
of the loop suspends the anchor ; therefore, by mov- 
ing the rollers along the beam of the gib. and by 
turning the gib round on its pivots, the anchor can 
be placed in any position in the fire or upon the an- 
vil. To give motion to the roller o, a rack f is con- 
nected with it ; and tliis is moved by a pinion upon 
the axis of the wheel which has an endless rope 
hanging down, so that a labourer can reach it, and 
thus remove the anchor nearer or t'urther from the 
centre, however great its weight may be. The 
workmen employ scarcely any other toerfs than tlieir 
fil^dge -hammers, and a few large punches, cutting 


chissels, and sets or prints, which, when urged by the Anchor, 
hammers, will give any particular figure to the workr^'^V^ 
the hammers are of the largest kind, and weigh from 
fourteen to eighteen pounds, according to the strength 
of the workmen. In the Ro}’al dock-yard great use 
is made of a stamping machine, wliich the workmen 
call Hercules ; and which is very similar to the machine 
for driving piles. A heavy iron weight N, guided like 
the ram of the pile engine, is drawn up by the 
strength of several men, and lei fall upon the anchor, 
to weld the bars, in tlie same manner as by a forge- 
hammer. Tlie machine is erected on a large block of 
stone, which supports the anvil O ; two square iron 
bars PP, are fixed on each side of the anvil in a ver- 
tical position, the angles of the bars being placed to- 
wards each other. These vertical bars arc eight or nine 
feet high, and are fixed at the top to a beam in the 
roof of the building, in which the machine is placed ; 
tlie ram N, which weighs 4 j cwt. is fitted to slide up 
and down between the bars P, having notches in its 
sides which receive the angles of the bars ; it is drawn 
up by a rope passing over an iron pulley Q, mounted 
upon pivots above the top of the vertical bars ; and 
the rope has eight or ten small ones R, spliced into it, 
for 03 many men to act togetlier (which tlicy do 
by a similar motion to that of ringing), to elevate 
the nun. and let it fall upon the iron, placed upon 
the anvil O. The Hercules is placed in the same 
sweep of tlie crane as the anvil K, so that the iron 
can he conveyed to either with equal ease. 

The parts of the anchor are all made separately, 
and afterwards united together, TJie first step, in 
making tlie parts, is to assemble or faggot the bars. 

For the centre of the mass, w’hich is to make the 
shank, four large bars are first laid together / then 
upon the flat sides of the square so formed, smaller 
bars are arranged to make it up to a circle. The num- 
ber is various, but in large anchors six or eight bars 
are laid on every side ; this circle is surrounded by 
a number of bars arranged like the staves of a cask ; 
as many as t)u’rly-six are olVen used, and form a 
complete case for the others. The cuds are made up 
by short bars to a squaie figure ; the faggot is finish- 
ed by driving iron hoops upon it at suflieient dis- 
tances ; see W in the figure ; uiul it is suspended from 
the crane in such a manner, that it can he moved 
and turned in any direction, by only one or two , 
men, even when it w eighs three tons. For this pur- 
po.se, an iron pulley fc is hooked to the iron loop n 
of the crane, and a short endless chain /, passed over 
the pulley, suspends the faggot in its loop : in this 
manner, the weight ol’ tlie iron is in reality borne by 
tlie pivot of the pulley A-, and the mass can be easily 
turned round upon its centre to bring any side up- 
wards. To give a power to the man who guides it, 
one of the four central bars is double the length of 
the faggot, and projects, see g, to form a long le- 
ver by which it is steered ; and two holes are made 
through the end of this bar to insert a cross lever h, 
by which the faggot is turned or rolled round upon 
its centre. As the fiiggot hangs very nearly on a ba- 
lance in the loop of the chain I, the man, by weigh- 
ing on the end of the long bur g, can easily raise up 
its end from the anvil K ; and swinging the crane on its 
.pivots, he can move it into the fire, which is made 
6 
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'Anchor, up Iiollow like an oven. To effect this form, the fireman 
first spreads the coals evenly upon the hearth, and 
with his shovel or slice makes a Hat surface about 
th(; level of the tuc-holc ; he then arranges some 
large cinders or cakes round in a cireh* upon this 
snrfncc, and by other cinders builds it up like an 
oven or dome, leaving a moutli to introduce the 
iron. The oven is adapted in size to the magnitude 
of tlie mass of iron ; and must be brought forwards 
upon the hearth, to leave a s])ace between its inte- 
rior cavity, and die orifice of the tue-iron ; in which 
space a passage is made from the tue-hole to the 
fire, and filled up with large lighted coals, and then co- 
vered up by small coals. The blast from the bellows 
passes through tliese hot coals, in order that the cold 
air may not enter the fire at once, and blow on the 
iron, but be first converted into flame ; which is urg- 
ed forcibly into tlie oven, and is reverberated from 
the roof and sides upon the iron placed in the centre. 
As the floor of the oven is nearly upon a level with 
the tue-holc, the flame from the coals , between it 
and the fire also plays upon the bottom, and thus 
heats the iron on all sides. The outside of the dome 
is covered over with a considerable thickness of 
small coals, which cake together, and, as the inside of 
the oven consumes, settle down into a dome again, 
which the smith aids by striking the outside with 
the flat of his slice. If the fire breaks out at any 
place in the roof, the smith immediately repairs the 
breach with fresh coals, and damps tliein with water, 
that they may not burn too fast ; for if the inside 
of the oven burns very fierce, the flames will not 
be reverberated so forcibly as when it is in the state 
of boVuing cake. Care must likewise be taken 
to prJ'cnt the fire burning ^back to the tue-iron. 
The mouth of the oven should be made no larger 
than to admit the work, and that as little heat as 
possible may escape by the iron, the mouth is filled 
round it with coals. T is an iron screen hung on 
hinges, to swing before the moutli of the fire when 
the iron is withdraw'ii, that the workmen may not be 
scorched by the heal. 

All the men uuileto assist in blow'ing tlie bellows, 
which they work in the manner already described, 
from half an hour to an hour, according to tJic 
size of the anchor, until they have raised the iron 
to a good welding heat. The mouth of the fire 
is opened occasionally to inspect the process, and 
the iag^ot is turned in the fire, if it is not found to 
be heating equally in every part. Paght men, and 
sometimes more, are employed to forge an anchor ; 
six of them strike with the hammers, one is station- 
ed at the guide bar, and the eighth, wlio is master 
or foreman, directs the others, and occasionully as- 
sists to guide the anchor. When the whole of tliat 
part whicii is in the lire comes to a good welding 
heat, the workmen leave the bellows and take up 
their hammers ; the coals are removed from the iron, 
which is swung out of the fire by the man who guides 
it, assisted by others, and the hot end placed on the 
anvil ; during which time, one or two labourers witli 
birch brooms sweep off the coals which adhere to it. 

The smiths now begin hammering, one-half the 
number standing on one side and the otIuT half on 
the other ; tiiey use large sledges, weighing from 
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sixteen to eighteen pounds, and faced with steel, Anclior. 
striking in regular order, one after the other, swing- ^ 
ing the hammers at arms length, and all striking 
nearly at I he same place; the fureinaii places him- 
self near the man who guides, and w'itli a long w'iuid 
points out the part he wishes them to strike, and at 
the same time directs, and sometimes assists the guide 
to turn the faggot round, so as to bring tliat side up- 
peniiost w hich requires to be hammered. This is con- 
tinued as long as the metal retains sutticlent heat for 
welding. This process is exceedingly laborious for 
the workmen, and is much more cll’ectually perform- 
ed by means of the Hercules, which strikes such 
powerful blows upon the iron as to consolidate the 
bars nuicli more than the strokes of small hammers 
cun do, however long they may be continued. W'hcn 
the iron has lost so much of the heat, that it w'ilJ iu> 
longer weld, the foreman takes a number of pins, 
made like very thick nails without lieads; one of 
these he holds in the end of a cleft stick, places its 
point upon the iron, and two smiths, with their 
sledges, strike on it with all their force, to drive 
it through the bars ; but this they must do quickly, 
or the pins will become hot and soft, so iis not to 
penetrate tluj I>ar. These pins are intended to hold 
the whole together more firmly, and by swelling 
out tlie sides, to fill up any small sjiaees there may 
be between the bars. The iron is now’ returned 
to the fire ; another mouth being opened on tlie 
opposite side of the oven, to admit the end or part 
which has been welded to come through, that a }»art 
further up the faggot may he heated ; and w'heii tins is 
done, the welding is performed in the same manner 
as before, llius, by repealed heatings, the faggot 
is made into one solid bar of the size and length 
intended ; it is then hammered over again at weld- 
ing heats to finish it, ami make an even surface; and 
in this second operation, the workmen do not leave 
off hammering a^; soon us the iron loses its full weld- 
ing heat, but continue till it turns almost black. 

This renders the surface solid and hard ; and closes 
all small pores at wdntdi the sea-water might en 
ter, and by corroding the bars, expand tliem, and, 
in time, split open the muss of iron. 

The shank for an anchor is made larger at the lower 
end, where the arms are to be w’clded to it, and is of 
a square figure ; a sort ot‘ rebate or scarf (s) is here 
formed on each side the square, in order that the 
arms may ap})ly more properly for welding. This 
scarf is made in the original shape of the faggot, and 
iinislicd by cutting aw’ay some of the metal with 
chisels whilst it is hot, and using sets or j)unchcs, 
properly formed to make a square angle to the 
shoulder of the scarf. The upper end of the shank 
is likewise square, and the length between these 
square parts is worked either to an octagon or round, 
tapering regularly from the lower to the upjier (aid. 

The hole to receive the ring of the anchor is jiierced 
through the square part at tlie upper end, first by a 
small punch, and then larger ones are used till it is 
sufficiently enlarged : the punch is made of steel, and 
when it is observed to change colour by the heat, it 
is struck on the opposite end to drive it out, and is 
instantly dijiped in waiter to cool it, and another 
driven in. The projecting pieces or nuts, which art 
vy 
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Anriior. tn keep the ttock or wooden beam of tlie anchor, 
and its place on die shank arc next welded on. lo 
do this, the shank is heated, and, at the sime time, 
a thick bar is heated in another forge; the end ot 
this is laid across the shank; and the men hammer it 
down to weld it to the shank, then the piece is cut 
off by the chisel, and another piece welded on the 
opposite side. , , . 

Whdst this process of forging the shank is going on, 

thesmithsof another forgtsplacedasnear as convenient 

to the former, are employed in making the arms, which 
are made from faggots in the same manner as the shank, 
but of less size and shorter; they are made taper (see 
X), one end of each being smaller than the other; die 
larger ends arc made square, and cut down with 
scarfs (r) to correspond with those («) at the lowerend 
oi' the shank. The middle parts of the arms arc 
rounded, and the outer extremities are cut away as 
much as the thickness of the flukes or palms wi, that 
the palms may be flush with the upper sides when 
tliey are welded on. The flukes are generally made 
at the iron forges in the country, by the forge ham- 
mer ; but in some yards are made by faggoting sm^l 
bars, leaving one long one for a handle; when finish- 
ed tliey are welded to the arms, which have then the 
appearance of X.— The next business is to unite the 
«rms to the end of the shank ; and, in doing this, 
particular care is necessary ; as the goodness of the 
anchor is entirely dependent upon its being eftectual- 
ly performed. In so large a weld, the outside is very 
liable to be welded, and make a good appearance 
while the middle part is not united ; to guardugainst 
tins, both surfaces of the scarfs should be rather 
convex, that they may bo certain to touch in the 
middle first. When the other arm is welded, the 
anchor is complete except the ring, which is made 
iVom several small bars welded togetlier, and drawn 
out into a round rod, then bent to n circle, put 
through the hole in the shank, and its ends welded 
together. If the shank or other part is crooked, it 
is set straight by heating it in the crooked part, and 
striking it over the anvil, or by the Hercides. After 
all this, the whole is heated, hut not to a white heat, 
and the anchor hammered in every part, to finish 
and make its surface even : this is done by lighter 
hammers worked by both h«jids, but not swung over 
the head. This operation renders the surface of the 
metal hard and smooth ; and if very effectually perfoim- 
ed, the anchor will not rust materially by tlie action 
oftlie sea water. The hammering is continued till the 
iron is quite black and almost cold. It is common 
with some manufacturers, after they have made up 
the shank, to heat it again, and apply the end of a 
thin flat bar properly heated upon it ; then by turning 
the large shank round, the bar is wound spirally 
upon it, so as to form a complete covering to the 
whole. This method admits of employing a kind of 
iron, v-hidi is less liable to corrosion, but we fear 
it is sometimes resorted t.o, to conceal the bad qua- 
litik'S of the iron of which the anchor is composed. 

The irnn from which anchors are made ought to be 
of the best (]nalitv ; that kind of it which is called 
red sho.t, will not bear Fufficient hammering to Wk ld 
the bars, and cold short, from its brittleness, is not to 
be deiicnded upon when the anchor is in use, A good 
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andior should be formed of the toughest Iron that Amlerio^ 
can be procured. (»*) 

We shall have some farther particulars to mention 
in regard to anchors, when we come to the article 
Dock-yakus. 

ANDERSON (Alexander), a very eminent 
Matliematician, who flourished in the early part of 
the seventeenth century. He was bom at Aberdeen, 
but passed over to the Continent, and tetfled US a pn« 
vate teacher or Professor of Mathematica lit Piiia, 
where he publislied or edited, between the yws 
1()12 and 1619, various Geometrical and Algebraical 
tracts, which are conspicuous for their ihgonuity and 
elegance. It is doubtful whether he was ever ac- 
quaintid with the famous Vieta, Master of Eeqdeats 
at Paris, w^ho died in 1 6*03 ; but his pure taste and 
skill in mathematical investigation, had pointed hiin 
out to the executors of that illustrious man, who 
had found leisure, in the intervals of a Idtorioui pro- 
fession, to cultivate and extend the ancient j^ometry, 
and by adopting a system of general symbols,^ to lay 
the foundation, and be gin the superstructure of Alge- 
braical science, as the person most proper for revising 
and publishing his valuable manuscripts. Anderson 
did not come forward, however, as a mere editor ; he 
enriched the texts with learned comments, and gave 
neat demonstrations of those propositions which had 
been left imperfect. He afterwards produced a speci- 
men of the application of Geometrical Analysis, which 
is distinguished by its clearness and classic ele- 
gance. 

Of this able geometer, wc are ignorant both of the 
time of his birth and of his death. His brother, David 
Anderson, a small proprietor in Aberdeenshire, 'jut en- 
gaged in business, had likewise a strong turn for ^nathe- 
matics and mechanics, which, joined to great versatili- 
ty of talent, made him he regarded by his neighbours at 
that period as a sort of oracle. The daughter oi this 
clever and active burgess, was married to John Gre- 
gory, minister of Drumonk, in that county, father to 
tlie celebrated .James Gregory, inventor of the re- 
flecting telescope, and is supposed to have communi- 
cated to her children that taste ibr mathematical 
learning which afterwards shone forth so remarkably 
in the family of the liregorys. 

The works of Anderson amount to six thin quarto 
volumes, whic!i are now very scarce. These arc: 

, Supplcmentum ApoIIonii Redivivi ; sivO analysis 
problematis hactenus desidcrati ad ApoIIonii Per- 
gaei doctrinarum ir*pi ^ a Marino Ghetaldo 

Patritio Uagusino hujusque non ita pridem institu- 
tani. In qua exhibetur inechanice sequalitatem 
tertii gradus sive solidarum, in quibus magnitude 
omnino data eequatur hotnogenem sub altero tan- 
turn coefficicute ignoto. Huic subnexa est vari- 
orum problematum practice. Paris, 1612, in 4to.— 

This tract refers to the problem of inclinations, b)r 
which, in certain cases, the application of the curve 
called the conchoid is superseded. 

J, ; Pro Zetetico Apolloniani, prohlettja- 

tis a sc jam pridem edito in supplcmento ApoIIonii 
Redivivi. Ad clnrissimum et ornatUsimum virum 
Marinum Ghetaldum Patritium Ragusinnm. In 
qua ad ea quae obiter mihi per strinxit Ghetaldus 
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AmlerKon. respondetur, et analyticcs clarJus detegitur. Paris, 
’H)15, in 4to ; being an addition to the tbrniur. 

S, Francisci Vietsc Fontenacensis de Aequutionuni 
Recognitione et Emendatione Tracratur^ Duo. 
Paris, l6l5, in 4to; to which Anderson aas sup- 
plied the dedication, preface, and ap])endix. 

4. Ad Angularium Sectionum Analytieen Theore- 
mata KrtdoMaolfpa. A Francisco Viota Foiitena- 
censi exco^itata, at absque ulla denionstratione ad 
nos transniissa, jam pridem demonstrutionibus con- 
firmata. Paris, 1 6 15, in 4to. 

5. VindicioB Archimedis. Sive, Elenchus Cyclomo- 
triffi novae a Philippo Lansbergio nuper editae. 
Paris, l()l6, in 4to. 

6. Alexandri Andorsoni Scoti ICxercitationum Ma- 

thematicarum Dicas Prima. Continens, Quaestion- 
uni aliquot, quae nobilissimorum turn hujus turn 
vetcris oevi, Mathematieorum ingenia exercuere 
Enodationem. Paris, 1619, in 4to. (t>.) 

ANDERSON (Dr James). The subject of this 
article, who has been brought into notice, principally 
from the more recent encouragement given to agri- 
culture, and the versatility of his own genius, was born 
at tiwi village of Hermandston, in the county of Edin- 
burgh, in the year 1750. His parents were in humble 
life, and had possessed a farm for some generations, 
which he was destined to inherit and to cultivate. At 
that period im})rovement was in infancy, and the ims- 
bandniiin had to contend with a climate, whose uncer- 
tainty seemed to keep pace with the progress of his 
skill, and which too oileii disappointed him of the fruits 
of hiji industry. Anderson, while yet at lui early age, 
lost parents ; however, bis education was uninter- 
rupt/d, and conceiving that an acquaintance with 
Chemistry would promote his profession, he attended 
a course of lectures on that science, then delivered 
by Dr Cullen. None of the other pupils besides 
himself took notes of his lectures, which being after- 
wards surreptitiously obtained from him, with tlie de- 
sign of publication, he defeated the intended purpose, 
apprehensive that his precej)tor s fame might be di- 
minished by these imperfect transcripts. His own 
active occupations bad already commcMicetl, and along 
with the practice of husbandry, he prosecuted his ori- 
ginal taste for literature. 

Enlarging the sphere of liis cniploymonts, Ander- 
son forsook his first possession, lor a farm of 1500 
acres, which he rented in Aberdeenshire, though nearly 
in a state of nature, and where agriculture is still be- 
hind the southern districts. But, previous to this, he 
became known to men of letters, by some Essays on 
planting, which, under the signature Agricola, he 
ventured to commit to the world through the medium 
of the Edinburgh Weekly Magazine, in 1771. Soon 
embarking in a higher sphere of literature, he com- 
posed the article Monsoon^ for the first edition of this 
Encyclop<ediay in 1775, wherein he threw out some lu- 
minous ideas, and among other observations, predict- 
ed, from physical facts, and the state of geographical 
knowledge, tliat no polar continent would be found by 
the circumnavigators then employed by Government. 
In the year 1777y he published a considerable quarto 
volume^ said to have been composed two years pre- 
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ceding, on the means of exerting a S]>irit of national in- Amlt 
dustry, with regard to Agriculture, Commerce, Ma- 
nufactures, and Fisheries; and in this, be enters into 
detailed views of many subjects of Folitical Economy. 

'J'he interestof the Highlands and Islaiuls of Scotland 
is in a particular manner considered, and die .author 
maintains, that the only cflectuai means of increasing 
agriculture, is by promoting manufactures; usulsojtluit 
the neglect w'hicli the agriculture of tliese parts of 
the kingdom exiK‘rienccd, re sulted from the neglect 
of manufactures. Scotland, he affirms, is beitt?r adapt- 
ed than England for the production of wool, imd tliis, 
as well as odier, products, he thought, would be best 
encouraged by premiums. The advantages which 
might result from attending to the fish(;ries, lio judged 
would be very great, and the shoals of lierring fre- 
quenting the coast, could be converted to a source 
of national wealth under suitable establishments. 

Dr Anderson, who, soon after, had the decree of 
Doctor of Laws conferred on him by the University 
of Aberdeen, did not abandon these inquiries. He 
printed a tract regarding the fisheries, which wan 
circulated among his friends ; and, in consequence 
of being more widely difiused, he was njqiointcd, ))y 
the Lords of the 'Ireasury, to survey the western 
coast of Scotland, for the purpose ol* obtaining salis- 
Ikctory information on the subject. This he did in 
1784, and received the full approbation of bis em- 
ployers; and he published a brief account of the 
Hebrides, a chain of Islands then as little within tlte 
general acquaintaiice of tlie inhabi taints of Great 
Britain, as if they had been under the dominion ot' 
another country. The principal obstacU*8 to the 
fishery, Dr Anderson considered, were to be found in 
a duty on salt and coals, and he recommended the 
repeal of both. It is certain, that, from tliencefor- 
w'ard, this great branch of national industry has re- 
ceived infinitely more patronage than before Ids re- 
port, and, while wc only shared the labours of the 
Dutch tor centuries, the fisheries on our ow'n coast 
have since been monopolized by ourselves. Nothing 
can be more impolitic tlian to fetter the exertions 
of the industrious by exorbitant duties ; or equally 
oppressive, with denying fuel to the poorer classes 
where it is scarce, by duties on its importation. 

Dr Anderson had now withdrawn from his northern 
farm, where he resided above tw'enty years, a^d 
settled in the vicinity of Edinburgh. His iigricul- 
tural speculations were still continued, and, when 
a Parliamentary grant was about to be proposed to 
Mr Elkington, fur a particular mode of draining 
land, he reclaimed the practice as having been ob- 
served by himself many years anterior. Repeated 
examples, indeed, prove that the rew ard.^ granted by 
Parliament for improvement are attended w ith such 
slight investigations, that the merits of' real inven- 
tion is overlooked. Dr Anderson now projected a 
periodical publication, called the Bee, consisting of 
miscellaneous original matter, which attained the 
extent of eighteen volumes in octavo. It was pub- 
lished weekly, and a large proportion of it catne 
from his own pen, whicli is seldom a prudent course 
in an Editor. The relation of Great Britain 
and her Colonies, and the political rights of man- 
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Awlvmni, kind, — sulijccts wlu’cli liad fxrited Strong into* 
rests throughout Europe, — also received some com- 
mentaries from Dr Anderson. He wrote a tract, 
called The Interest of Great Britain wth respect to 
her Colonics^ and commenced a correspondence with 
(ieneral Washington, which was afterwards pub- 
lislied. 

Towards the year 1797, he again removed to 
Islosworth, in the neighbourliood London, where 
he undertook another periodical publication, ap- 
pearing at more distant intervals than the for- 
mer, entitled Recreations in Agriculture t Natural 
History, Arts, and MUccUaneotts Literature, This 
work was prefaced by two copious dissertations, the 
one on Agriculture, the other on Natural History; and 
opened witJi a discussion regarding a very curious 
and important subject, namely, an inquiry into 
what are deiioininated varieties in plants and animals. 
Many uselul and interesting remarks appear in the 
course of this publication, a portion of which was 
supplied by other contributors, and it is enibellished 
by beautiful vignettes from engravings on wood. 
Owdng to some difficulties attending the publication, 
it ceased in 1802, having subsisted three years. 
Though natural history is rather predominant, the 
rest of his leading subjects are not overlooked. Dr 
Ander'^on hinuHjforward lived in a great measure in 
retirement, though occasional ly reminding the world 
of his wonted inquiries, by the publication of tracts 
on unconnected subjects. He obtained a patent for 
an improved Hot-iiouse, wherein no fuel was used; 
and ein])loyed himself in ex))eriments regarding 
the degree of tenij>erature and humidity most bene- 
ficial to plants. Likewise, having observed the un- 
common depredations of wasps, he is said. aftiT sa 
tisfying hirnself of their manner of increase, to have 
devised a plan for tlu’ir absolute extermination, 
'J’his was eliiefly by the destruction of the females 
holbn founding llieir res])eetive colonies I)y the 
depi)silation of innuiiierable eggs ; and hand-bills 
were circulated under the auspices of an association 
formed by him, offering u reward for (wery female 
brought in dead within a specified time. It does 
not appear, h<)wcvor, that the breed was at all di- 
minished by the pro|)osed expedient. 

Dr Anderson still remained in his retreat, enjoy- 
ing the cultivation of his garden, and nothir}g of im- 
portance is known to Iiavi- proceeded from his pen. 
After a gradual decline, partly occasioned by the 
over-ex(;rtion of the mental energies, he died in the 
year 1 808, aged tifj. lie was twice married; first 
to Miss Seton of Mounie ; secondly, to an English 
lady. By his first marriage lie had thirteen children, 
sjx of whom survived him. One of his sons, who 
tlied a lew' years ago, made distinguisfied progress 
in the art ul‘ engraving on wood ; and, if the vignettes 
of the Recreations in Agriculture are executed by 
him, they afford ample testimony of his abilities. 

Dr Anderson was endowed w'ich a vigorous undt r- 
standing, which he chiefly displayed in treating of agri- 
cultural uiattersj and those connected with rural eco- 
nomy ; hut 1)1* was, at the same time, of a versatile ta- 
Jeiit, which could readi’j be occupied on transient facts 
and occurrences. Muiiy ©f his works w’ere of a fu- 
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gitive nature, consisting of small impressions, which 
were not renewTd, and hence are difficult to be ob- 
tained at present, if they have not totally disappeared. 
None of them soar to the more Jolly regions of 
science ;Vhey are directed to practical views in use- 
ful projects, and, for the most part, relate to subjects 
of ordinary detail. Of this the reader will be enabled 
to judge by the subjoined list, which we believe is 
the most copious that has yet appeared. The in- 
dustry of Dr Anderson was indefatigable, whether 
in jiersonai exertion, or mental energy, and he 
possessed elevated sentiments of independence. 
During a period of overstrained political fervour, 
certain papers formed part of the periodical works 
already referred to, which were thought libellous 
on the Government. Although Dr Anderson’s prin- 
ciples were noted for attachment to the existing ad- 
ministration, he w as culled upon to give up the author 
of the obnoxious compositions, which he steadily re- 
fused, and, even in the lace of the civil magistrates, 
charged his printers not to violate their fidelity to 
him and the author in betraying his name. Tlie 
business tn ininated here, until a factious individual 
insinuated to the same magistrates, that the composi- 
tions liad proceeded from one of the ISupreme Judges, 
whose party polities w'ere avowedly hostile to those 
of Government. Dr Anderson having learned the 
reproach, hastened to relieve the object of it by di- 
vulging the name of the real author, who, to the 
universal surprise of the public, proved to be none 
other than the truclucer himstll'. 

177(). A Practii-al Treatise on Chimneys, containing 
full instructions for constructing them ill all 
eases, so as to draw well, and for reiwYing 
smoke, l2mo. 

177(). I’ree I'hougbts on the American C’ontest, 8vo, 
1777. Observations on the Means of exciting a ijjii- 
rit of National Industry, 410. 

1777. Miscellaneous Observations on Planting and 
Training ’J'imbev Trees, by Agiicola, in 8vo. 
1777. An Inquiry into the Nature of the Corn Laws, 

in 8 VO. 

1777. Essays Relating to Agriculture mul Rural Al- 
fairs, 8 VO, A lillh (‘dition, in :> volumes, was 
published in 1800. 

1779. An Inquiry inio the C'auscs that have hitherto 
retardi'd the Advancenunt of Agriculture in 
Europe, 4to. 

1782. The liiltTcst of Great Britain, with regard to 
her American Colonies, considered, 8vo. 

178^. 'i'he '^J'rue Interest of Great Britain consider- 
ed, or a Proposal for Establishing the North- 
ern British Eisiieries, 12m<). 

1785. An Account of* the Present State of the He- 
brides and Western Coasts of Scotland, being 
the Substance of a Report to tlie Lords of the 
Treasury, 8vo. 

1 789. Observations on Slavery, particularly with a 
View to its Eflects on the British Colonies in 
tlie West Indies, 4to. 

1 790. Papers by Dr Anderson and Sir John Sinclair 
on Shetland Wool, Bvo. 

I79L The Bee, 18 vols. 8 vo. 
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1 792- Observations on tlie Effects of the Coal Duty, 

8 VO. 

1793« Thoughts on the Privileges and Powers of 
Juries, with Observations on the State of the 
Country with Regard to Credit, 8vo. 

1793. Remarks on the Poor’s Laws of Scotland, 4*10. 

1794. A Practical Treatise on Peat Moss, 8vo. 
nyi*. A General View of the Agriculture and Rural 

Economy of the County of Aberdeen, and the 
Means of its Improvement, 8vo. 

1791. An Account of the Different Kinds of Sheep 
found in the Russian Dominions, by Dr Pallas. 
With five Appc'ndixes, by Dr Anderson, 8vo, 
179.'3. Two Letters, to Dr Edward Home, on an 
Universal Character, in 8vo. 

1797. A Practical Treatise on Draining Rogs and 
Swampy Grounds, with Cursory Remarks on 
the Originality of Elkington’s Mode of Drain- 
ing Lands, 8vo. 

1 799. Recreations in Agriculture, fj volumes 8vo. 

I SOU. Selections from Correspondence with General 
Wiujhington. 8vo. 

1801. A Caltn Investigation of the Circumstances 
that have led to the Present Scarcity of Grain 
in Great Britain ; suggcjsting tlie means of al- 
leviating that evil, and of preventing the oc- 
cnrrence of sUclt u calamity in future, 8vo. 
ISO'J. Deseriplioii of a Patent Hot-house, which ope- 
rates chietly by the Heat of the Sun, and other 
Subjects, Svo. 

Dr Anderson besides wrote many papers in perio- 
dical publications, and an account of Ancient Forti- 
ficnti(Mis in tlie Highlands, read to tlie Society of 
Scoti^ Aiitiiiuaries. (.s.) 

ANDES. The Ettci/chpa'dia contains such par- 
ticulars relative to that amazing chain of mountains 
as could he gatlicred from the accounts of the early 
writers, and especially from the more precise descrip- 
tions given by tlie Academicians wdio were sent to 
Peru in 173b’, to measure the length of a degree of the 
meridian under the Equator. Rut, since tiiul period, 
Geography has made rapid advances, and Mineridogy, 
emerging from its obscurity, lias risen to tin* rank of 
a science. The vast American C’ontinenl has been 
explored in diHerent directions, hyadventurous and in- 
telligent travellers. Of these by far the most con- 
spicuous for enterprise, accuracy of obseiTutioii, and 
extent of bcientific research, is tlie celebrated Hum- 
boldt, whose various discoveries in the regions of the 
New World have deservedly excited so much interest. 
The narratJve, however, of this acconiplislied traveller 
is not yet complet(‘d, and we must content ourselves 
at present with combining the incidental sketches 
which occur in liis other publications. We trust 
that we shall be enabled to give a fuller and more pre- 
cise account of the Andes in the article Mountains. 

The Andes are distinguished above all the known 
mountain-chains, by their immense extent and their 
prodigious altitude. They run almost parallel to the 
west coast of the southern Continent of America, at u 
mean distance of between 100 and 200 miles, rising 
in some places to the enormous height of 20,000 
feet ; and stretch from tlie mouth of tlie river Atrato, 


on the isthmus of Darien, in tlie latitude of 8 de- Ai)de.'« 
grees north, as far as Cape J'ilarcs, at tlu.‘ outlet of* the 
Straits of Magellan, in the 53d degree of south lati- 
tude, — a range of at least 4*200 miles. According to 
Humboldt, tliey send out, nearly ut right angles to 
their colossal ridge, three dependent briinches, cal- 
led likewise CordiUerns by the Spaniards. 

Of these secondary chains, tlie Jirst and most 
northern is that of the coast of Venezuela, which is 
besides the highest and narrowest. Willi an irregular 
altitude, it bends eastwards from the Atnito, forming 
the Sierra of Abibe, the mountains of Cauca, and 
the high Savannahb of Folu, till it reaches the stream 
of Magdalena, in tlie province of St Martha. It 
contracts, as it approachCvS the (Rilf of Mexico at 
Cape Vela ; and thence extends to the mountain of 
Paria, or ratlicr the Galley-Point in the island of 
Trinidad, where it terminates, 'i'his secondary chain 
attains its greatest known elevation where it rears 
the snowy summit, or Sierra Nevada, of St Martha 
and of Merida, tlie former being nearly 14,000, and 
the latter above 15,000 feet, in altitude. These in- 
sulated mountains, covered so near the equator with 
eternal snow, yet discharging boiling sulphureous 
w'nter from their sides, are higher tlian the Peak of 
Tenerifle, and can be compared only w’ith Mont- 
blanc. In their descent, they leave the Paramo or 
lofty desert of Rosa and of Mucachi ; and on the 
west side of the lake Maracaybo, they form long and 
very iiarrow' vales, running from south to nortli, and 
covered with forests. At Cape Vela, tlie mountain- 
chain divides into two jiarallol ridges, which form 
three coiiHned vallies, ranging from east to west, and 
having all the iqipcarance of being the beds of an- 
cient lake,s, Tliesc ridgi‘S, ol‘ which the northern is 
the cimtinualion of the iSii rra Nevada of St Martha, 
and the soutlu'rn the extension of tlu* snow’y suin- 
iiiits of Merida, arc united again by two arms which 
seem to have been plaei'd by the hand of nature, as 
dikes to confine the primeval collections of waiter. 

The three vallies thus enelosed are remarkable for their 
elevation above the sea, rising like steps one above 
another, tlie eastmost , or tliat of the Caraccas, being 
the highest. This plain w'as found by Humboldt to 
be elevated 20*(i0 fi et, while thi' basin of Aragiia lias 
only 1. *^50 feet in height, and the Llanos, or reedy 
plains of Monai, spread within .'iOO or fJOO feet above 
the level of the shore, 'flic lak(’ of the Caraccas 
appears to have forced a passage for itself through 
the queitradUf or cleft of 'Pipe, while that of Aragiui 
lias been gradually dissipated by a slow' process ol" 
evaporation, leaving some vestiges of its former ex- 
istence in pools charged with muriate of lime, and in 
the low islets called Aparecidas. The medium height 
of the Cordillera of the coast is about 4000 or r>000 
feet; but its lol’tiest summit, next to the Sierra Ne- 
vada of Merida, is the Silla (orsaildle) of the Ca- 
raccas, which was visited by llumholdt, and ascer- 
tained from barometrical measurement to have an 
elevation of 8420 feet. Farther to the eastward, the 
mountain-chain becomes suddeidy depri;ssed, espe- 
cially its primitive rocks ; the beds of gneiss and 
mica slate, meeting as they advance with accumula- 
tions of secondary calcareous substances, which cmi- 
velope them completely, uud rise to a great eleva- 
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Amir . lion. 1'lie incumbent mas^ of «aridi»tone, with a cal- son, volumes of incessant flames. No one has yet Andes. 
^ careous base, extending from Capelluari, forms a de- had the resolution or perseverance to climb tlirough ' 
tachi'd range of mountains, in which no trace of pri- tlie tangling and rampant bushes to its peak, wliich, 
mitive rock is found. measured trigonometrically, gives an altitude of 846*5 

'Die mmnid branch, whicli stretches from the Andes feet above the sea. The whole mountain-group which 
across tlie American Continent, and exhibits a chain forms this Cordillera, is distinguished by the abrupt 
of primitive mountains, is named by Humboldt the descent of its south flank ; nor is it less remarkable 
(Jordilh ra of Ihv cataracts of Orinocco* This very en. for containing no rock of secondary formation, or 
terprising travelh'r surveyed it over an extent of up- exhibiting any vestige of pctrifuctions and organic 
wards of ()()0 miles, from tlie Black Uivertotliefron- remains. It contains only granite, gneiss, mica slate, 
tiers of the Great Bara ; but the rest of the chain is and hornblende, without any casing or admixture of 
very little known, running througii unexplored wilds sandstone or calcareous matter, 
and regions almost inaccessible, occiipic^l by tierce The third great branch sent out from the trunk 
and imlcpendent tribes of savages. It leaves the of the Andes, i.s that of the ; which province 

great trunk between tlic Tid and 6th degree of south- it traverses, making a sort of semicircular sweep be- 
eni latitude, and runs eastwards from the Para* tween the parallels of 15 and iiO degrees south lali- 
W 20 , or high desert of Tuquillo and St Martin, and tude, and appearing to connect the colossal heights 
the sources of the Guaviurt, rearing the lolly sum- of Peru and Chili, with the mountains of Brazil and 
mits of Umama and Canavami, and pouring Ibrth the Paraguay. It supplies the rivers that Iced the Ma- 
lurge rivers Meta, Zaina, and Vmerida, which form ration on the one side, and the Plata on the other 
the rondalsy or tremendous rapids of Ature and May- The structure and disposition, however, of the Cor- 
pur6, the only openings existing at present between dilleru of the Chiquitos still remain almost unknown, 
the interior of the Continent and the plain of the 

Amazons. Beyond these cataracts, the chain of These grand chains of mountains divide the south - 
mountains again acquires greater elevation and ern Continent of Ameri(‘a, from tlie latitude of ifj 
breadth, occupying the vast tract enclosed between to that of 52 degriTs, into three immense plains, 
tile rivers Caura, Cuvony, and l^idaino, and stretch- which on the west side arc shut up by the enormous 
ing southwards to the boundless forests where tlic ridge of the Andos, but are all open on the east, and 
Portuguese settlers gather that potent drug, the sar* towards the Atlantic Ocean. The most northern is 
saparilla, Pariher eastwards this chain is not iraetd, the valley of the Orinocco, consisting of savannahs 
no European or civilized Indian liaving ever explored or level tracts covered wdth reedy herbage and scat- 
the sources of the Orinocco; all access in that quar- tert*d Palms. The next is tlie plain of the Maranon, 
tor being prevented by the ferocity of the Guuicas, w'hich is entirel) covered wdih dense impene^Table 
u dwarfish but very fair and warlike race, and by the forests. The third and southmost valley is theiPam- 
valour of the Guajaribos, a most desperate tribe of pas; a dead flat of mo^t prodigious expanse, clothed, 
cannibals. Beyond these nicesses, however, wv are like that of the Orinocco, with a coarse rank her- 
uiade acquainted w'ith the continuation of the chain bage, and ubiindoiuxl to the occupation ol‘ countless 
of the cataracts, by the astonishing journey jierforni- herds of wild cattle. 

ed by Don Antonio Santos, who, di.^guised like a sa- Of these immense plains, the subsoil resembles the 
vage, his body naked, and his skin stained of a copper composition of the neighbouring mountains. In the 
colour, and speaking fluently the several Indian dia- valley of the Orinocco, the primitive rock is generally 
lects, penetrated from the mouth of tlie Kio Caronis to wrapt in a coat of sandstone with calcareous cement, 
the Lake of Parinie and tlic Amazons. 'Die range of or covered with calcareous concretions, which betray 
mountains sinks lower, and contracts its breadth to the vestiges of recent organic remains, but sltow none 
200 miles, where it assumes the name of Serraiiia de of the older impre.ssions, such as llic bclemiiiti's and 
Quimernpaca and Pacaraiip^. A few degrees fur- ammonites so common in Luropc. The woody plain 
ther eastwards, it spreads :iut again, and bends south of Mui'anon is distinguished by the thiimess ot its soil, 
to the Canno Pirara ulnng tin? Mao, near whose and the total absence of any calcareous ingredients, 
banks appears the Cerro or hill ol' UcucUaino, con- the granite approaching close to the surface, which 
sisting entirely of a ?.ery shining and yellow mica is in some places left quite bare over an extent of 

slate, which has lin rcfore procured from the credu- many furlongs. But the Pampas of Buenos Ayres 

litv of early travellers the magnifle-ent appellation of are covered to u great depth with beds of alluvial de- 
Dorado, or Golden Mountain. Last from the river |H)sites, in which the powers of vegetation, fomented 

Esquilio, this Cordillera .stretches to meet the gruni- by the rays of a burning sun, luxuriate in wanton 

tic or gneiss mountains of Dutch and French Guy- profusion. 

ana, inhabited by confedtfrated bands of Negroes and The disciple of Werner traces with delight, in the 
C.inbs, but giving birth to the comnu rcial streams of majestic features of the American Continent, tlie 
Berbice, Surinam, and Marony. same order and succession ol’ rocks which tlie saga- 

Tlu‘ chain of the cataracts of Orinocco, has only u city of that illustrious Geologist had discovered in the 
mean height of about 4000 feet above the level of mountains of Saxony. Granite appears still tlie old- 
liie sea. The greatest elevation occurs where the est material of our globe : To it succeeds the lami- 
moiiuiain of Duida rears its enorn'ous mass from the uated species, or gneiss ; then mica slate containing 
midst of a luxuriant plain, clothed with the tropical garnets ; next primitive slate, with beds of native 
productions of Palms and Ananas, and discharges alum ; now slate mixed with hornblende ; above 
from its steep sides, about the close of the rainy tea- this, greenstone, or primitive trap, followed by 



ANDES. , :W 


Ande». ^amygdaloid ; and last of the scries, porphyry 
slate. R esting or danked against those primary rockit, 
beds of the older limestone begin to appc'Or, follow- 
ed by a suite of minerals, bearing indieutions of or- 
ganic remains — ^mica slate, hornblende, gypsum, and 
calcareous sandstone The only forniations which 
Humboldt did not meet with in his extensive travels, 
were tho.se of chalk, roestojie, gray waek^, topaz 
rock, and Uie compound of sta-pentine with granular 
limestone which occurs in Asia Minor. The grand 
ridge of the Andes is everywhere covered with por- 
phyry, basalt, phonolite, and greenstone ; which be- 
ing often broken into columns, appear at a dis- 
tance like ruined castles, and produce a very strik- 
ing etfcct. Near the bottom of that enormous chain, 
two (liflerent sorts of limestone occur — one with a 
siliciou-s base, enclosing sometimes cimuibur and coal — 
and another mostly c'alcart'ou.s, and cementing the 
secondiiry rocks. These formations are of ^ normous 
thickness aiid elevation. Hedsof coal ar ‘ found in 
the neighbourhood of Santa Fe, Sfi.'iO feet above the 
level of the seu : and even at the height of 14,700, m^ar 
riuanco in Peru. The jiliuns of fiogota, although 
elevated .0000 foi't, are covered with gypsum, sand- 
stone, shell-limestone, and even in some parts w ith 
rock salt. Fo.ssil shells, which, in the old (amtinent, 
have not been discovered higher than tin* summits of 
the Pyrennees, or 1 1 ,700 feet above the sea, w’ere ob- 
served in Peru, near Micuipampa, at the height of 
12,«00 feet; and again at that of It, 1 20, beside 
Huancavi litai, M'here sandstone also appears. The 
basalt of f^ichincha, near the city of Quito, has an 
elevation of 1,5, 500 feet; whil<‘ the top of the Schnee- 
koppe in Silesia is only 4225 feet above the sea ; the 
highi’ t point in Germany where that specie.s of rock 
occurs. On the other hand, granite, which in Ku- 
rope crowns the loftiest niountnins, is not found in 
the American (.Vmtiriont above tJic height of 11„500 
feet. It is scarcely known at all in the province.^ of 
Quito and Peru. The frozen summits of Chimborazo, 
Cayuuibc, and Anti.saiia, consist entirely of poq^hy- 
ry, which, on the dunks of the .\ndes, ixirms a mass 
of 1 0,000 or 1 2,000 feet in depth. The sandstone near 
Cuenca, has a tiiickness of 5000 feet; and the stu- 
pendous mass of pure quartz, on the w(*st of Caxa- 
inarca, measures peq)endicularly {KjOO feet. It is 
likewise a remarkable fact, that the porphyry of those 
mountains very frequently contains hornblende, but 
never quartz, and seldom mica” 

“ The central Andt's are rich beyond conception 
in all the metals, lead only excepted. One of the 
most curious ones in the bowels of those moinitains 
is the pacos. a compound of city, nxyd of iron, and 
the muriate of silvc'r with native silver. The mines 
of Mexico and Peru, so long the objects of envy and 
admiration, far from being yet exhausted, promise, 
under a liberal and im])rovt d system, to become more 
productive than ever But nature has blended with 
those hidden trcnsuri's the active elements of de- 
struction. The whole chain of the Andes is subject 
to the most terrible earrlHjuak;*s. From Cotopaxi to 
the Soutli Sea, no fewer than forty volcanos are con- 
stantly burning ; some of them, especially the lower 
ones, ejecting lava, and others discharging the mu- 
riate (if ammonia, scorified basalt, and porphyry, 


enormous quantities of >vater, and espi ciallv r.ioj/a) or Aim1« n. 
clay mixed with sulphur and carboiiaet‘i»us matter. 

Eternal snow invests their sides, and forms a barrier 
to the animal and vegetable kingdoms. Near that con- 
fine, th(‘ torpor of vegetation is markeil by dreary 
wastes.” (Edin, EevktOj Vol, XV. p, 2 ,‘Ij.) 

We may subjoin, that, near Quito, the liquid mud 
ejectttd by the volcanos often involves myriads of small 
dead fish. In some* ])arts, the mountains, like the 
fabled cave of iEolus, seem at times to let out their 
imprisoned air, and produce such furious gusts of wind 
as to sweep everything before them tb a vast dis- 
tance. In other districts, tlie efforts of the contending 
elements are betrayed, especially during the rainy 
season, by a doleful moaning noise, or hollow and por- 
tentous groans, enough to cast a darker shade on the 
gloom of superstition, and to fill the imagination of the 
remotest settler with secret awe and dread. 

A person who, for the first time, elimhs tha moun- 
tains of'Sw'itzerland, is astonished to w'itncss, in the 
space perhaps of a few hours, ao rajiid u cliangi* of 
climate, and such a wide range of vegetable produc- 
tion.s. He may begin his ascent from the midst of 
warm vineyards, and passthrough a succession of (hes- 
nuts, Oaks, and Beeches, till he gains tlie (‘levation of 
the iifirdy Piu(*s tnid stunted Birches, or treads on Al- 
pine pastures, extending to the border of jierpetual 
snow% But within the trojiics cverytliing is formed on 
a grander scale. The boundary of permanent conge- 
lation is 7500 fei’t higher at the equator than at the 
mean latitude of 45 degrees. Under a burning sun. 

Ananas and Plantains grow profust'ly near the shore ; 

Oranges and Limes occur a little higher; then succeed 
fields of maize and luxuriant wheat; and the travel- 
ler has actually reached the high plain of Mexico, 
or the still loftier vale of Quito, before he finds a 
climate analogous to that of Boiirdeaux or of Ge- 
neva. Now only eommences the series of‘ plants 
which inhabit the central parl-s of Europe. 

But tin* very miignitiide of the Andes opp(;ars to 
have the efiect of diminishing the impressions of' awe 
and wonder, which the sight of them so powerfully 
excites, 'fhe country on which they re.st, i.^ lieaved 
to such a vast altitude above the sea, that the relative 
elevation of their summits becomes diminished in 
comparison wdth tliat of the surrounding amphi- 
theatre. The majestic forms of ('hinihorazo, (’otc- 
imxi, and Antisana, thougfi 600D feet higher than 
Montblonc, and clotlied, like it, witli eternal snow, 
seem to a traveller scarcely more sublime from the 
plains of Riobomba and Quito, than this celebrated 
mountain when viewed from the vale of ('liainouni. 

It requires some time for hi.s imagination to expand 
itself to the new scale of grandeur. 

The central Andes, with all their magnificence, 
want a feature which, in the higher latitudes, eon- 
tributes so niueli to the beauty and sublimity of the 
Alpine scenery, 'fhey have no vestige wlnitever of 
Gheters, those icy bells dropping IVom the limits 
of congelation, and spreading in eoneivie sheets, or 
hanging in disjointed columns fantastically thrown, 
which occur alike in the heart of Switzerland and 
on the northern shores of Norway and Lapland. 

This th'fect is evidently owing to the almost uniiorm 
tiaiiperatiire which prevails near the equator, la 
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Aijifes. those torrid regions, the days are constantly of the 
same length, and the sun shines through the whoie year 
with very nearly equal force, 'i’he limit of perpe- 
tual congelation is hence marked on the sides of the 
mountains of Quito with singular ^irecision. The 
temperature decreases regiihirly in proportion as one 
ascends them, till at a certain altitude it comes to 
the point of freezing, where the pernianent Held of 
snow begins to appear, defined with an almost un- 
varying border. But in the higher latitudes, the 
sun remains, during the summer, so Jong above the 
horizon, and shines wdth such auguienteu force, tliat 
the heat of the atmosphere, and conse<iuentiy of the 
surface of the ground, suffers a wade alteration in 
the different seasons. To the general investure of 
snow, is therefore annexed every w'inter, a zone of 
considerable breadth, which again soflens and partly 
melts iiw'tiy during the continuance of the summer 
montlis. This alL'rnate thawing and freezing, oc- 
casions the production of glaciers, b y converting suc- 
cessively the lower detached masses of show' in the 
precipitous flanks of the mountains, into a collect ion 
of broken and intermingled pillars of transiucid lee. 

For the same reason the Andes, though torn by 
flaming volcanos, and convulsed by freejuent and ter- 
rible earthquakes, are exempt from thos<j avahnehva 
and eboulementsYi\\\ch,m ^Switzerland and other moun- 
tainous parts of Europe, oflen bury tlie helpless travel- 
ler in a torrent of snov, , rmd batter down w'hole villaees 
by the sudden diKclj.u :;e of a shower of rocks. I baler 
the equator, the v.iriaiion of temperature throuiifhout 
the year is so small, us not to disturb the solidity of the 
vast collections of snow'. Hut on the flanks of the Alps 
or Pyrennees, as the heat (»f the summer inev, . 
portions of the upper field of snow become ioos 
and, sliding down, put other masses likewise in ej - 
tion, till spreading wider, and gaining accelerated 
force, the whole tide precipitates itself* to the plain, 
sweeping all before it. Such i> ih accident of 
an avalanche ; but the occurrence of an chonlenirnf, 
though Jess frequent, is more tremendous. When 
the alternation of frost and thaw detaches a mass of 
rock, it rolls down the side of the mountain with re- 
sistless fury, shivering into fragments and ttaring 
everything opposed to it, overwhelming men, cattle, 
and houses, in one common heap of ruins. 

But the Andes fire distin^-uished from the chains 
of the European mountains, by frightful tfaeOraiJas 
or perpendicular rents, whicli form very narrow vales 
of immense depth, whose terrific walls, fringed be- 
low with luxuriant tiees and shrubs, seem to liil 
their naked and barren heads to the distant ^kies. 
'i’ho noted crevices of Clmla and Culaco arc ueaily 
a mile deep, the former measuring 4950, and the lat- 
ter 4300 feet, in a vortical descent. The tusk of 
crossing siudi tremendous gullies, is often u work of 
infinite toil and extreme danger. In those nioun- 
taimms countries, travellers are accustomed to pt r- 
fvjrni their jouriiies sitting in chairs iustened to the 
backs of men, called carguejos or carriers, 'i'hese 
porters are Mulattos, and sometinieH Whites, of great 
bodily strength and action, who will climb along the 
face of prt'cipiccs, bearing loads of twelve and four- 
teen, or oven eighteen stone. These cargi/nuf, lead 
a vagabond life, exposed to iucredible ihtigue, but 
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recommended to them by its irregular course. Often 
those wretched men toil over mountains l‘or the' 
space of eight or nine hours every day, till, like 
leasts of burthen, they liave their backs chafed, 
and made quite raw with the load. In this deplo- 
rable condition, they are not unfreqiiently abandon- 
ed by unfeeling travellers, and li ft alone to sicken, 
pine, or die in the tbrests. Yt't their earnings would 
appear inadequate to such violent and overpow'cring 
exerliojts, since they receive scarcely three guineas 
for performing iMf journey from Ihaguc to Cartha- 
go, which ri qwMTs fifteen, and perhaps twenty-five 
or thirty days. 

The h oiionzo, remarkable for its natural bridges, 
is SLmiull qifehracia or cleft of the mountains, through 
which flows the river of the Sumnia Paz, descending 
from the highest upland desert. The rocks consist 
of two ditferent kinds ol sandstone, the one extreme- 
ly cojiipact, and the other of a slaty texture, divided 
into their horizontal strata, 'fho rent was i)rohably 
caused by ait earthquake, wliich the harder portion of 
the stony mass laid icsisted, and now connects the up- 
per purl *'l‘ th»' rliasui. 'i'hls natural arch is M) feet 
long. 40 ()' * ■ lul K feet thick at the middle. Its 

height is .ib- >0 feet above the surface of the tor- 
rent, wliich has a medium diplh of twenty feet. 
About ()0 feet below the natural bridge, another 
STiialler arch occurs, coiiipo‘'eJ of three slanting 
blocks of 'one wedged together, wliich had proha- 
bh • ''ooi tilt' roof at 'at' saioe instant of time, 
am. M, against the sides of the cre\ice in llicir 

dcsce*o 

Tht' , M iiral britige of b ommzohas perhaps no conn- 
ter-part ui the old world; lint tluM^ ritcr of iliishrfiele 
l>ad the pleasure ol’ seeing, in l arly life, a suniHVr phe- 
iHimcnon, scarcely inferior to ti, in the I ’nited States 
of America. Wc .illndc lo rlic fuinous arch, described 
by Mr .k(Ie«’soii, which crosses tl'c Cedar Creek in 
Jtockh jI:;. county, about an hnndjcd ai.ics beyond 
the Bin. i’idge. ni the higlier district of \Hgiiiin. 'i’he 
divided roek is a juirc lim'-stonc icavl’u; a cliasni 
about 9d with’, of which thi* uaJis me feet 

liigh, sprinkled witii verdant hushes, and enanielJed 
with gay flowers, among which the a/az/c;*’'. is con- 
spicuous. 1'liis hiidge, viewed from a litt ^ J.islance 
below, has all the .ip]te i'anee of a Gothie a.' -Ji ; .and 
io of smh solidity, ihut lo.-nied waggons used former- 
ly to pass along it, (ill a more convenient line of road 
w'as forr.K d. 

In some places, the natives of Peru connect the 
clefts of their mountains by pendulous bridges thrown 
fearlessly across, and suspended from both sides of a 
^ap. They are formed of ropes made of the tough 
fibres ot the agave^ hanging in a gentle parallel 
curve, and covered witli reeds or canes, with occa- 
sionally a narrow^ border of basket-work. The in- 
trepid Indian, regardless of‘ the horrors of the unfa- 
tliomcd abyss wliich yaw'ns from below, commits 
himself to his frail and floating arch, and swiftly 
glides along its bending curvature, till he gains the 
opposite bank. 

The Andes like esc give rise to waterfalls of im- 
mense height and amazing force, 'fhe cataract of 
1 equendama, considered in all its circumstances, ex- 
ceeds any other in the known world. The basin 
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Ande5. which feeds its streams is the vast plain of Bogota, 
74‘6/} feet above tlx? h vcl of the sea, encircled com- 
pletely with lofty iiiountains, cxce))t where the wa- 
ter, aided |>rol)aWy by the concussion of an earth- 
quake, has cut for itself a narro'*- passage. The river 
Funclia, swelk‘il by numerous feeders, grndiuilly con- 
tracts its channel to the breadth oi' about t-i) feet, 
and then gathering augmented force, dashes at two 
bounds from a perpendicular height of near (>()() feet, 
into a dark gulf. Owing To the excessive rapidity 
and depth of its current, it must vl. v.harge a prodi- 
gious voliinte of water, which quiU' the ear by 

I, lie roar of its crash ; while it raises enormous clouds 
of thick spray and \aj)our, that continually bedetv, 
and ]>erluips ([uit^ken tlu; vegetation ol' the adjacent 
grounds. J'Aerything cons|)Iies to exalt the beauty 
and grandeur of the scenery. “ Independent of the 
height and mass of the column of w:il 4 ‘r,” says Hum- 
boldt, the figure of tin* landscape', and tlie aspect 
oi‘ the roc ks, it is the luxuriant I'onn of the trees and 
h(Ti)aeeous plants, their distribution into thickets, 
the contrast of those craggy priripices, and the 
freshness of vc'getalion, whieli stamp a jM'culiar elui- 
raeter on these grc'at scenes of luite The tran- 
sition fr(an a lemjieiati' to a waim c ic! is rapid and 
surprising. 'I'lie plain of liopola hears ricli crops ol’ 
wheat, llu'n snceeed Oak' ami I'dms, intermingled with 
Araliis. Begonias, and (lie \el)im’-bark trees; hnt, 
immciiiately below tin* cataract, a lew lkd »'s appear, 
as if It \v(‘re to mark ilic .nivance to a sultt\ •< *, 

A liv('j\ idea of the character and grand leatun’Nof 
^he AtuIc^ may ()o coneeiMal from flic acc'oonj •, Pn-Ji 
the celcl)i’aled Ilumho'di has given of he lourncy 
across tliat majestic < hain. Onr readers will be 
glad t(t p ruse ii m tin' autinn’s own words: 

'I'hc mountain ol (^nioflin. in the latitude of 
4 ' is collsi^l^■] cil as the mi'.'t diliicult p;T'‘.sage in 
flU' Coi‘<lill('j’..s oi Ilie Andes. i( ij. a (I ‘linha- 
iiiled ton ■ ' , Iiii'!i. m the (im-st 'sefi'-oi. A he 

traversed m le^>, titan fen or tweiu days. u even 
a hut t** to !> ' sci ' n«)r « an .irn means of subsistence 
be found. t lavellers. at all li-./ ^ of tlu >tar, fur- 
ni.sli iheniselves with a mmUlj's provision, sima^ it of- 
ten ha]ip- " . tha . !)_v llm melting of :!»e snows, ,uid 
the Slide < 'well of the torre'Us t).e\ imd tlmmseh es 
so eirciimsumced, that tlno an deseei.d neither on 
till' Side of Carthago, e ^ iliat oi' Ih.igm.’ The 
highe.st point of the road, the (larito 'iel Ihu.eno. n 
feet abovi- tlte level o!‘ tin sea. As in* foot 
of the mountain, towanls the Itanks ol' llie ( imea. i.> 
only .‘tl .'lO fee! , the climate tliere is g. leialiv mild 
and temperate. The pathway, which forms tiie lae- 
sage of llie (kti'dlller.'is, is only Tj; or lo inclu's m 
bri'mlth, and has the appearunce, in sevi ia) placti, 
of a gallery dug, and left open to the sky. in tins 
part of tlie Andes, us almost in i verv other, the nx k 
is covered w ith a tln'ck stratum of elaj, . The .stri*am- 
kts which fhiw down the mountains luive hollowed 
out gullies about ‘iO icet deep. .Along thest* crevi- 
ces, which are full of mud. tin tiavcller is l‘or?ed to 
grope his passage; the darknC'S of which is increas- 
ed by the thick vegetation that ( .ers the opening 
above. The oxen, which are the beasts of Inirden 
commonly used in this country, can scarcel) force 
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iheir w'ny through those galleries, some of which arc Andes, 
more tlian a mile in Jimgth; and if, ]»erchance, the 
traveller meals them in one of these passages, he 
finds no means of avoiding them, hut by turning 
back, and climbing the carllien wall which borders 
the crevice, and keeping himself suspended, by lay- 
ing hold of the roots which pimetrate to this depth 
from the surface of the ground.” 

“ We traversed the mounlain of Quindlu in the 
month of October ISOl, on foot, follow e d liy twelve 
oxen, which carrit'd our collections and iuslruments, 
amidst a deluge of rain, to wineli we were expo.sed 
during the last three or four da 3 ^s, in our descent on 
the we.stern .side of the (lordilleras. I he road passes 
through a country full of bogs, and covered with 
Bamboos. Our shoes were so torn by the prickles 
which shoot out from the mkUs of lhe.se giganlie gra- 
inina, that we a ere forced, like all other travillers 
who di, diki' hem; l arrii'd onm(‘u'« bucks, to go liare- 
looted, 'J’hi.' ein ■''■'♦auce. tlie continual humidit 3 \ 
the length of the p:i''-.age, itn* mu.''eidar forei’ requir- 
'•d to tread in a thick and umdily clay,, liie necessity 
of iording dec}) tmrenls of ii v water, reiulcr thi^ 
journey extremelv latigiung ; hut liowevi-r painful, it 
is uceonij)imied b\ .min' ol' those danger.s with which 
the ciediility of the j>eo}»le alarm tr.uellen-. 'I'he 
road isnuirow, Imt the placis wImtc it slviris the jn’e- 
eij)iees are veu-y rare.” 

“W'lk'ii tnivelU rs reach Ihap’if ml prejiare toeross 
the forc'-ts oi’ Oni))diu, thiy phn t ihe neighho-iring 
mountains, ^eviTal hundred leaves of the \’j)ao. a 
plant 'ff the I’amily ol’ tlie Bananas, wlm)> haius a 

‘le i.jprmu'hmg to tin' 'J'halia, and wln’t h must not 
' ‘Uiided wit!) the I liihai. Tlieso 
, s\hieh are irn'inbranou'; and silk}, hki' those 

iUi* Musa, are of an oiai I’onn, two I'eet long and 
ll» melics hro.ul. Iieii iowo >url’aee is a .silvery 
w bite, and e ' v ith a f’arinaeeous substance w hich 
falls oil’ in .siMie-., i’his pt'culiar varnish enables tlieni 
to rc'-i.st the rain diirujg a ’oiig tjnu. In gathering 
lhe>e h’uves, an incision is niade i.. the middle rib,, 
which is the continuation o the foot-sl.ilk ; ami this 
.serves as a hook to suspend them, wlu'n the movciihie 
roof is formed. On taking it down, they aie spread 
out, and carefully rolled up in ;) eylmiirical bmifllc. 

It requires .ilw>e! ..a hundred weight of havLs tt) 
cover a hm luig» longh to hold s x or eight pt'rsoas’. 

When the traveiiei:^ n acli a s})oi in tlie midst of tlu* 
fore.s|.s uhciH the ground i> dry, and where they 
projiose to }>iLss the niglu, tlie cargiierov lop u i\-\\ 
iivanelu's troin the trees, with winch lli- y make a 
lent. 1 VI a few' mhuius, this sliglu timliev work i.s 
divided into s(|narcs, l>y the stalks of some climbing 
plant, or the llire.ids oi’ tlie agave jilaced in })arallel 
lines, 1',' or l.» nulu's from each other d'lic ^ ij<K» 

!ea\es moanwlnle haw lieen unrolled, and are now' 
sprcavl over tlu' ahow work, so as to enter it like the 
tiles of a house, fln se huts, ilms haslih built, arc 
cool and commoilane. H”. during the night, the tra- 
veller feels llie raln^lu' points tint the s}>ot w here il 
enters, ami a leaf is sutlieiiait tv) olniale tlic ineonve- 
iiieiicc. We passed several days in the valley of 
Botpiia, under one of tho.si' leafy ti nts, which was 
perfectly dry, amidst vivilcnt and incessant rauts.” 

/ /- 
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Amlri w's. Tor fartlicr infornuition relative to tlic structure of 
Andes, see tlie various sketches pven by Hum- 
boldt, and particularly an abstract of bis (ieological 
Observations inserted in the Journal dc PhjjsitjrCf 
Vol. LI 1 1, for ISOI. (D.) 

ANDHK\A'S (Jamks I'kttit), a late Eiij;lisb 
historian and miscellaneous vvriltM*, was t!u‘ younger 
son of Josi'ph Andrews, L.s(j, of Sbaw-boiise, near 
Nevxbury, Berks, ulierehe was born in the year l7o7* 
was educated privately, and is said to have dis- 
covered an early taste for literature and tlu‘ fine arts. 
He joiiK'd the Berksliiro militia wlien tiun were lirst 
called out, being then ahoul IH or Ij) ; and held the 
rani: oi’ lieutenant in that regiment, until it was dis- 
banded. On the institution of the new system of 
Jamdon Police, he was apjiointed one of the Conmiis- 
hioiiers for the district oi' (Queen's Ij5(juare and St 
Maig:iret's, Westminster, and disehnrgeii the duties 
of that olIiet‘, with great industry and integrity, until 
liis death, which took place at his lioiisi^ in London, 
on the b‘th of August 17J^7i u' die (kuh year of his 
age. He marrit‘(i Miss \nne Pi nrose. daughter ol’ 
the lleviMCnd Mr Penrose, late rector ol‘ Newhui*} , 
by whom In- had two sons and a daughter. He seems 
to have posst'ssed a cheerful and social disposition, 
and enjoyed the ('oiiversatioii of a large circle of li- 
terary acquaintance, who fri'quently met at liis house 
and ev:perienee(l his hospitality. 

Mr Andrews appears to havi' devoted a eoiwider- 
ahle portion of his time to literary pursuits; and lie 
is the author of several v\mks whicJi are not unde- 
serving of notice. The lirst publication upon wliich 
we liiid him cinjdoyed, is an edition of (he poems of 
Jiis friend and relation, JVnrosc, in 17^1 ; to which 
he prefixed an introduction, containing a short ac- 
count ol’ till' life and character of the author. His 
hi st original production, so far as we have been able 
to ascertain, was a pamphlet in behalf of the iliiin- 
ney-sweepers’ apprentices, in 17^8 ; which is said t«» 
liave led to the act of Parliament, passed not long 
afterwards, I'or the purpose of ameliorating the condi- 
tion of tliat \mfortuiiute class of beings. In 1 780, he 
published Aiiecdotrs, ancient anti nindrru^ 8vo ; a work 
of pit asantry, in llu* conijiosition of wliicii, he at> 
knowledgi d having received assistance from tJie late 
Laureat, Mr I’ye, the facetious aniiqiiary, Captain 
CiroH', and others. To tiii.s volume he added a snp- 
plL■men^, in 17.00. 

'J’lie most extensive work iindertakcji by Air An- 
drews, was his Hisinnf of (.heat Brilniuy connreied 
zvith the ChronohK' n of E/n o/)>‘ ; wilh NotrrS.ti c. The 
first volume, whieii commences w ith Ciesar's invasion, 
and ends with tlie de])osilion and d(‘ath of Hieliard 
IL was pubiislu'd iu 17.01'. in fto. A second volume, 
ill which tlie historv is continued from the deposition 
■md deulh of Richard 11. lo the accession of Edward 
W. appeared in 1 7.0-7. 'fhe plan of this work is 
new, and in some respects singular ; a certain portion 
ol' tlu* history of England is given on one pagt‘, and 
,1 < orrc'-ponding portion of the contemporaneous his- 
tuiy nf Europe on the one opposite, 'i'he notes con- 
si^: (.fa variet) of curious and amusing particulars, 
noi Inenediately ronnecttd with the main story. 
Aippeiulixes are also added, nt proper intervals, eoii- 
t nimig an account of the state olTitcrature, science, 
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religion, government, manners, &c. at different Andrews 
nods, 'file author, however, did not live to complete 11 
tiii.s curious and extensive w^ork ; no more of it having 
appeared than the twu) volumes above mentioned. 

In 17.0f), he juihlished a continuation of Henry’s 
of Jlritaiiij in one volume 4to, and two vo- 
luim s Svu. 

'fill oilier productions of this author are, yin Ac- 
coniif o/‘ Saxon Coins /mmd in Kintburif Church -tjurdf 
licris, printed in the 7th volume oi' the ylrvh(coUn^ia ; 
the Account of Shaw, in Mr Mores’s Berkshire collec- 
tions ; The Savages of Europe^ n popular Erencli 
luneJ, which he translated, and illustrated by 
prints from hi^: own designs. Mr Andrews was 
also a trequenl contributor to tlie (lentlcmans A/wgrt- 
zinc. Sc* the ihnu ///og. Diet* by C’halnicrs ; Intro’- 
duclton lo Poents hp the Rev. 'Thomas Pcniosc*" 

ITJ'l ; (icnl. Mag.ior 1797 and 1801 : and Lysoris' 
Supplement to Eoivitons of I.,ondon. ISll. (li- 
AXEAIOMETEK, ANEMOSC’OEE. See these 
Articles in the Knci/ctopadia^ and V\iND-(,AtrE in 
this Supplement. 

ANiiLE. 'fbis term is, owing to the poverty of 
language, employed to signity very different tilings. 

In Plane (ii‘oinetrv, il means the opening or separa- 
tion of two straight lines which meet in a point ; but 
in Solid (ieometry, it variously denotes the de- 
viation of a straight line i'roni a plane, the diver- 
gencies of one plane fnuii another at their line of 
junction, or even a cluster of plane tingles terminat- 
ing in a common summit. This diversified applica- 
tion ol'llie same word is not likely, liowTver, among 
muthemalieians, lo occasion any misconception. But 
it would be more perspicuous, and certainly more 
I losophii*al, I (> imitate (he practice ol’ naturalists 
in framing a set of cognate words lo express tiu* 
several transitions ol’ meaning. 

'I'lie word angle was drawn I’rom common dis- 
eour.se into the voeahulnry of scienec. Its primi- 
tive sense in all the languages iu which il can he 
traced, is merely u nook or comer ; but it h:is ac- 
quired a more precise and extensive application in 
its transfer to geometry. In its simplest Ibnn, it 
now denote.^ geniTuIly the divergence or diilerenee 
of direction between two concurring straight line.«. 

Yit a learner .still experience.s some diflieulty in 
Rci/iiig the lorreet idea of its nature, which Juis al- 
ways bailled tlu- attempt.s of authors to reduce to 
the* terms of a .strict definition. Apollonius, at once 
the most elegant and inventive of tlie (ireek geome- 
ters, wa.s .satisfied with rejire.senting un angle as a 
collection of space alxmt a point ; a description wliich 
is not only extremely loose, hut w hich intimates quite 
a different eoneeption, Euclid, tlie great compiler of 
the TJements, has defined an angle to be the 
or mutual inclination of two straight lines that meet. 

But, in strict language, this definition should apply 
only to the acute angle, in wdiich one of the sides 
leans towards tlu* other, and defieefs from the perpen- 
dicular. Without an extenKsioii of the meaning of 
tlu* term inclinahon^ it will not include the obtuse 
angle, and far less conijirebend angles in general ; 
which, since they ate capable of repeated additions, 
must evidently, as much as lines themselves, be sus- 
ceptibh? of all degrees of magnitude. 
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. . , I ■ ,-1 1 K., »n« rorabiimtion of short, that they compn-licncl all the revolutions Nature «r. 

It IS indeed impossible, by y , jj and parts of a revolution by whidi tlie one line would 

words, to express complete^ ami aucecssively attain the direction of.he other. Hence 

primary notions which lorin the > YB will, after deseribing repealed revolutions, .-d- 

cal science. “'T >’ .T L f <m ways reJurn into tl.e same position At'. Thus, if A 

the process by wliicb the mind, re j’ . ■ . renresent the measure of an angle, and (! that of a 
observation, comes to ac<iuire such abstract id as. 

We seem to get the idea oHenglh or ol Uncar cxlc- 
sio/i, bv viewing progressive motion; and the en- 
larged conception of angles or of angular magnihulc 
is easily attained, from the contemplation oi revolving 
motion. In opening, for nestance, the legs of a pair 
of compasses, we perceive that ibeir dittercnce m 
direction gradually increases, keeping pace witli llic 
turning at the joint, 'fhe ipiantity of tins opening 
nronerlv constitutes the measure ol im angle ; and 
an entire revolution, which brings the movmpide 
of the angle back to its first position, furnishes a 
«f,ii,ihiid of reference. The revolution bisected, 


A 
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marks the divergenco of a directly oiiposite iiosition, 
or that of two segments of a straight line at tlu-ir 
point of separation ; and the half of this. again, or the 
clivcrgciicc of a line proceeding Irom the same point, 
and turned equally aside from both segments, is the 
right ungl(‘, which, therefore, being constant, serves 
to measure uU the rest. 

xSiipposc an inflexible straight lim* AB to turn 
from right to left, about the point or vertex A. It 
first comes to the position AC, then to AD, next to 
AFi, now it reaches AF, and lastly it gams its 
original site AB. 

'J'lic angles thus 1) 

formed at the point 
A, aris^- from the 
eoinbinationol'sue- 
cessive openings, 

'j'he angle 15 AD is __ 

composed of BAC E A 

and C AD, the an- 
gle BAE, or that 
of direct opposi- 
tion, is compound- 
ed ofBAt’, CAD. 

and DAE, and the , i i 

entire cin int is made iiji of the accumulated angle 
BA(^ CAD, DAE, EAF, and FAB. This circuit 
heing quartered by the straight lines BE and DF, is 
divided at the vertex A into lour right angles. By 
comparison, therefore, the angle BAC is aeute, ami 

CAE obtuse. . . ■ w, -.i 

But the side AB can attain the direction A( , cither 
l)v moving onwards, or by turning backwards ihrougdi 
the puints 1', K, ana D. The angle compoumlca ot t he 
iipeiiings BAK, FAK, FAD, andDHC, may l.cncc be 
tcniica appriipviatcly the mriw of BAC . The de- 
fect of an angle from a right angle is ealled its coin- 
vlrmrul, file defect from l«o right angles us 
merit and the defeet fVoni four riglit angles or the en- 
tire circuit, might be eoi.venienliy named itserp/c- 
mriU. Thus, tlAD is the ivmplniiciit (A the img e 
BAC, CAE is its supplrmntt, and the reverse angle 

BAC' its f 1 

If we coiisidtn- attentively the formation of angles 
about a point, we hIuiU he convinced that two con- 
imrriivr stralghl, lines do not contain merely a single 
angle, but involve an indefinite multitude oi angles; 


represent the measure of an angle, and l! that of a 
whole circuit or four right angles; then the primary 
angle will include likewise A-fC, Aq-iiC, A-l-.'lC, 
A-|.4C continued for ever. Of those succes-ivc 
angles, A, A + C,-A A 4 . 4 C, cVc. kS.c. 
the sines, tangents, and secants, arc severally the 
same ; and so" are tlie versed sines, the comu s. co- 
tangents and cosecants. This extimsion of tlic lU'c- 
Irim; of angles,' is of the greatest impoiiance in the 
higher branches of geometry, in llic application of 
trigonometrical formulae, and in algebraical ana- 
lysis. 

Euclid, in the course of his reasoning, li.is frequent 
occasion to combine angles togellier; and yet lie 
never ventures beyond the consideration of tliose 
angles which are less than two right, angles. Had he 
composed Ids Elementu after the science ol‘ trigono- 
metry camt‘ to be c.nllivated, he could not have failed 
to lake more enlarged views of angular magnitmle. 
In consequence of his narrow concejition of the con- 
stitution of angles, the (Ircek geometer is not a little 
cri^niped somelimcs, and obliged to adopt a circui- 
tous mode of demonstration. l‘or inslanci', in th.e 
iiOth prop, of Ins third book — that “ the anglee at 
the circumference are the halves ol’ those at ibe 
centre standing on 
the same arc,*’ — 
he quite overlooks 
the case of obtuse 
angles at the eir- 
cmiifercncc. But, 
ill the annexed fi- 
gure, the angle 
A BE is clearly the 
half of the rercr.^f' 
angle AOC at the 
centre, which is 
subtended b> the 
large arc A EE. It 
ln'iice follows that 
the obtuse angles 


AA-:~ 



ABE and ADE contained in the same segment niu^t 
be equal, since tlii'y arc botli of them luilves of tlie 
revcm angle AOC'. Yet, in dcinonstniting this vi n 
obvious corollary, Euclid is constrained to divide the 
obtuse angles into portions which are^liowii lo he the 
halves of corresponding angles at tlic centre. l or 
the same reason, he finds it necessary to give ‘t d'*^’ 
tinct demonstration of the celebrated jiroposilion 
that “ the angle contained in a semicircle is a right 
angle.” But tliis property ouglit likew ise to he con- 
sidered us u simple corollary, for d' radii O A and < >C 
were supposed to extend in one .'■tniglii line, and 
thus form the diameter ot the circle, their angle 
AOC would become equal to two right angles, and 
consequent) V AIK.’* its liali would be one right angle. 
See Leslie a Ueouielrti. (*'•) 

ANEiLE (Tnisi:cTio\ of). Tlic attempts of the 
(rreek mathematicians to DduIjIc 0 ( iifie and to Y//- 
sect an Angle, were llicir first steps beyond the linuii. 
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TriuocU®!! of Klcmcntftry Geometry. Tliey soon perceived that 
such problems cannot be solved by any combination 
of mere straight lines or circles. To this conclusion 
they were Ie4 directly by the application of Geome- 
trical Analysis, a beautiful instrument of discovery 
which Plato had recently invented or improved. 
Their investigations pointed at some cMirvcsof a higher 
order than the circle, and opened to them a wide and 
interesting field of research. 

The analysis of the trisection of an angle, conduct- 
ed in two dilierent ways, terniiitates in tlie construc- 
tion of the Conchoid, a complex curve which was 
first proposed by Nicomedea. As die subject is very 
curious, and throws great light on the theory of an- 
gular magnitude, we shall here not only give both the 
ancient methods of investigation, but subjoin a third 
W'hich i.s due to the sagacity of Newton. 

1, Let it be required to trisect the angle BAC or 
the arc B(\ Su])pose the thing already done, and tho 
angle BAD to be tlie third part of the given angle. 
From the point CE draw CK parallel to AD, meet- 
ing tlie extended diameter iu E, and cutting the cir- 



cumference of the circle in the point F ; join FD and 
FA. It is obvious, tliat the angle BAD is the half 
of DAC, the remaining part of tlie whole angle, and 
therelbre, equal to the angle DFC at the circumfe- 
rence. But AD and EC being parallel, the angle 
BAD is equal to AEF, which is hence equal to DFC ; 
and consequently FD is parallel to EB. Wherefore, 
the arc BD is equal to GF, and the angle BAD 
equal to GAF. The angle A Eh’ is thus equal to 
EAF, and hence tlie side EF is equal to AF, the 
radius of the circle. 

To solve the problem, iliereforc, it would be re- 
quisite to inflect from C a straight line CFE, such 
that the portion FE, intercepted between the circum- 
ference and the diameter or its extension, should be 
equal to the radius of the circle. The radius AD, 
drawn parallel to this inflected line, CE would cut 
off an angle BAD, which is the third part of tlie given 
angle BAC. 

But it is clear, that Elementary Gedhiotry will not 
furnish tlie means of inflecting CE, according to the 
required conditions. This must be done either tenta- 
tively, that is, by repeated trials, or by the applica- 
tion of a curve, so constituted, tliat every straight 
line drawn from the jmle C, to the directrix BG, 
shall have the portion EF, intercepted by the curve 
equal to AB. This curve is, from its general shape 
or resemblance to a conch or shell, named the Con- 
choid ; consists of two branches, one above the di- 
rectrix called tlie interior cvachoid^ and the other 


below it, called the exterior conchoid. The conchoid Triseeflon 
being described, will, by its intersection with the cir- 
cumfercnce of the circle, give the point F, and con-' 
sequently the position of trisecting line AD'. But 
such a complex curve must cut the circumference in 
more points than one, and c;onBequently the problem 
of angular trisection, viewed in its generality, admits 
of several answers. In fact, there are always three 
distinct positions of the inflected line CE, which will 
fulfil the conditions of the problem 

It is curious to examine these different positions 
of the inflected line. Draw AD' parallel to the se- 
cond position CE',ttnd join D'F', AD', and AF'. Be- 
cause AF' is equal to E'F', the angle E'AF' is equal 
to AE'F'; and. coiisecjueiitly, the exterior angle 
AFC is the double of either of these. But CAF' 
being an isosceles triangle, AF'C is ecjual to ACF', 
which again is equal to the alternate angle CAD' ; 
wherefore, CAD' is the double of the angle AE'i‘''; 
and being likewise the double of CF'D' at the eir- 
cumferenre, the angles CF'D' and AE'F' are equal ; 
and, consequently, F'D' and E'A parallel. Now the 
angle CAD' being double of E'AF' or D'AG, and 
tJie angle CAD double of DAB, the arc DCD' is 
double of the arcs D'G and DB, which servo to com- 



plete the semicircumference; wliereforc, this arcDCD' 
IS two- third parts of tlie semicircumferencc, or one- 
third of the whole circumference. 

In the position AD" of the trisecting line, draw 
CF" parallel to it, and join AF" and D"F". The isos- 
celes triangles D"AF" and AF"E" have equal vertical 
angles; and, consequently, the angles at their base arc 
likewise equal ; wherefore, AF"D" is equal to the al- 
ternate angle F"AE", and the chord D"F" parallel to 
the diameter BG. But tJic reverse angle CAD", 
standing on the arc CD'D", is double of the angle 
CF"D" at the circumference, and, therefore, double 
of BE"F" or of BAD" ; and the angle CAD being, 
by the first construction, likewise double of BAD, 
the reverse angle CAD", together with CAD, must 
be double of BAD" and BAD, or the arc CD'GD" 
is double of DBD", which completes the circumfe- 
rence. Hencu the arc DD'D" is two-thirds of tlic 
circumference. 

It thus appears that the construction of the pro- 
blem assumes three different aspects, and that the 
trisecting lines, to which a close analogy conducts 
us, mutually divide the whole circuit into equal por- 
tions. These results are perfectly conformable with 
the theory of angular magnitude. For if A denote 
tile arc BC, and C the whole circumference, this arc 
10 
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Triieciion will be generally expressed by A, A+C, A-f2C, 
^ &c. ; consequently, the third part will be expressed 
.^A + JC, &c., which evidently 
correspond to BD, BD' and BD". But any farther 
extension of this progression only brings the trisect* 
ing line back into its former positions. 

To solve completely, therefore, the problem of the 
trisection of an angle, from the pole C, on eitlier side 
of the directrix BG, with a measure equal to the radius 
of the circle, describe the exterior and the interior 
or nodated conchoid ; draw CF, CF' and CF" to the 
three points of intersection with the circumference, 



and the radii AD, AD', and AD", parallel to these 
will mark the triple sectitm of the angle BAC. 

It may be perceived that the exterior branch of 
the Qpnehoid cuts the umb*r .semicircle in another 
point besides F. This occurs in the extfU.sion of the 
radiiw CA, or where the diameter, passing through C, 
the extremity of the original arc, meets the opposite 
circumference ; the portion of the inflected line, in- 
tercepted below BG by the conchoid, being evidently 
equal to the radius. The fourth intersection, how- 
ever, attbrds no real solution, but only exhibits the 
amount of repeated division, as completing the arc 

2. But another analysis leads to a similar result. 
Let the angle BAD as before be third part of BAC ; 
draw B(' jH'rpendicular to AB and (,’E ])arallel to 
it, meeting A13 produced in E. llie right angle 
I)(’E would be contained in a semicircle having 1)E 
for its diameter ; join C with the centre H, and the 
triangle CHE being isosceles, the exterior angle 
CIIA is double of CEII, or of the alternate angle 
BAD : and, therefore, equal to Uie remaining por- 
tion CAD of tlie divided angle BAC. Whence the 
triangle ACH is isosceles, and tlie side CH equal to 
HC, or the diameter DE must be double of AC. 

The construction of the problem is ttnis reduced 
to tlie drawing from the vertex to the given angle, 
a straight line, ADE, such that the part DK inter- 
cepted between the perpendiculars BC and CE, shall 
be equal to the double of AC. Tliis can only be 
done by describing a conchoid from the pole A to 
the directrix BC, and with the double of AC as the 
measure ; the intersection of the curve with the per- 
pendicular CE, will determine the position of the tri- 
secting line ADE. The exterior branch of the con- 
choid, will cut tlic perpendicular in the point E,and the 


interior or nodated branch will meet and cross it at Trisectioa 
the two points E' and E", The radiating lines AE, ^ 

A£', and A£", or its extension Ac", will indicate the 
complete trisection of the angle BAC. These lines 
will be found, as in the first construction, to make 
angles with each other that are equal to the thirds of 
an entire circuit. It may be worth wlnlc to examine 
the several cases. 



In the seamd posit ion D'AE' of the trisecting line, 
draw CH' to the middle point. Becaiist? the triangle 
E'H'C is isosceles, its exterior angle CH'A is double 
of CE'Il', or of the angle BAD'; but H'CA being 
also an i.sosceles triangle, CH'A is equal tc CAII, and 
consequently double of BAD. Add CAD, wliieh is 
double of BAD, and the compound angle DAE' i.s 
double of DAD', wliich would completi' two right 
angles; whence DAE' is two..thirds of tuo rigljt 
angles, or one-third of a whole circuit. 

in ihii third position, AF/'D" of the triseeling line, 
or rather its extension At*", draw CH" to bisect 
E"D". The triangles CH"D and ACH" arc then 
isosceles, and consequently tlie angle (’AD" or CH"A 
is double of CD"A; but CAE is likewise double of 
CEA, and tluTcfi)re the combined angle D"HE is 
double of the angles CD" A and CEA. Now this 
angle D"HE, together with the two ajigles (’U"A 
and CEII, ia evidently equal to the exterior angle 
DC"E or a right angle. Whence l)"AE is two- 
thirds of a right angle, or one-third of two right 
angles, and therefore the adjacent angle DAE" is 
two-thirds of two right angles, or one-third of a 
whole circuit. 

S, The simplest and iiio.st elegant solution of the 
triscction of an arc is due to modern science, and 
first appeared in Newton’s Universal Arilhmclic, 
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Triseciion The problem is there reduced to tlie combination of 
^the circle with a certain kind of hyperbola. But the 
general property of the directrix, which belongs to 
all the conic sections, or the lines of the second or- 
der, affords the readiest mode of investigation. Let 
the arc BD be the third part of BDC. Complete 
the circle, and draw the chords BD, BC, and CD. 
'fhe arc CD is evidently double of BD, and there- 
fore, the angle CHD is double of BCD. Bisect the 
angle CKD, hy the straight line BH, let fall the ex- 
tended perpendicular, and draw the parallel DK. 
The triangle CHB is evidently isosceles, and HI 
bisects the base CB. But the triangle HBD having 
its vertical angle at B l)i8ected, the side CB is to BD, 
us the segment ("II of the base to HD, that is, since 
the triangles CHI and DHK arc similar as Cl to 
KD; wherefore CB being the double of Cl, BD is 
likewise double of DK. The ratio of the distances 
BD and DK is thus given, while the point B is given, 
Jind the straight line IH given in position. Whence, 
from tlie theory of Lines of the Second Order, the 
locus of the point of section D is an hyperbola, of 
which B is a focus, and HI a directrix, with the 
determining ratio of two to one. Let tliis construc- 
tion he made, and 
the arc CDB, is \ 
trisected in D. 

Cor since BD is, 
from the proper- 
ty of the curve, 
double of DK, it 
is evident that 
Be is to Cl as 
BDtoDK; and 
ihetrianglcsCIII 
iiiul K13II being 
similar, and Cl 
lo CH, as DK to 
Dll, it follows 
th.'it B(" is toCH 
asBDtoDH,or 
alternately BCJ is 
to BD as CH to 
DK. Wherefore 
the vertical angle ("BD is bisected by BII, or the 
angle CBD is double of CBH (/r of B("D ; and con- 
sequently tlie arc ("D is double of BD, or BD itself 
is the tliird part of the whole arc ("DB. 

But the (‘pposite braneii of the hyperbola, which 
pa5.ses through C. also comes into play;’ and the 
intersection of these 1\\o brandies n ith the circle, 
assigns three difiereiu positions of the point D, 
separated from each otlicr by intervals equal to 
the third of the whole cireunifcrcncc. Thus, in 
tlie .second position D', proiluce tlie perjiendicu- 
lar D'K' to the opposite (ircumfeience L; and 
since BD' is double oi' D'K, it must be equal to the 
chord IVL, and consequently the arc BD(/1)' is 
i’qual to D"MD'. Wherefore the double of BDCD', 
together with the interval BL or ('D, is equal to the 
whole cirenniferenee ; that is, the double of DCD' 
with ilie double of BD and CB' is equal to the whole 
circunilrrenee ; and smee the double of BD is D(.-, 
iIk,^ triple of the are DCD' must complete the cir- 
eumft rehee. In the Ihhd position D", produce the 
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perpendicular DK" as before ; tlie double of this Triiectioa 
tlie chord BD" is hence equal to D"M, and the arc 
BLD" equal to DM. Consequently the double of ‘ 

BLD", with the compound arc, BDCM completes 
the circumference ; but D"M, being parallel to BC, 
the arc BLD" is equal to CD'M, and therefore tliree 
limes the arc BLD" with the arc BDC, or the triple 
of BD will fill up the circumference, or the arc 
DBD" is a third part of it. 

TJie trisection of innumerable arcs described on the 
same chord is rendered very conspicuous, hy combin- 
ing the separate branches of two hyperbolas that have 
the determining ratio of 
tw'o to one, and their 
foci situate in the ex- 
tremities of the given 
line. Thus, let the 
chord BC be trisected 
at tliD points N and 0, 
and from B and (", as 
distinct foci, and in tlie 
determining ratio of two 
to one, describe branches 
of independent hyper- 
bolas. All the arcs c- 
rected on BC, are eacli 
of them divided by Uiose 
curves into three equal 
portions. These arcs, as 

they ll.itten, approach to the trisected chord CNOB, 
on the one hand; and as they become i‘nlarged, 
they constantly tend, on the other, to the complete 
circumference which the asymptotes of the hyper- 
bola, making angles on eaeli side of the axis equal 
to two-lhirds of a right angle, would themselves 
trisect. 

It may be observed in general, that tiio section 
of an arc or angle admits of as many diit'erent an- 
swers as the number of divisions jiroposed* Thus, 
the quodrisection w'ould give four distinct results, and 
aquinsectionwould 
involve no fewer 
than live separate 
prodm’.ts. Nay, the 
bisection itself of ar. 
arc, though within 
the limits of the 
most element ary ge- 
onictry, yet brings 
out a double result. 

Thus, the arc CDB 
is bisected by per- 
pendicular or dia- 
meter DID', vvliicli 
not only gives BD 

i'or the hall’ of that arc, but also BDCD', or the same 
half arc augmented by a Kcmiclrcuinferencc. 

These eonelusions agree with the results derived 
from the general theory of functions. Tlie expression 
for the fine of a niulliple arc, is always an equation 
ol corresponding dimerrsions ; which therefore ad- 
mits of us many distinct roots as the index contains 
units. (t>.) 
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Ani5!fi«*y. ANGLESEY, the Mona of Tacitus, and Tir-mon 
of the Welsh, is of an irregular form, and indented 
on three of its sides with numerous small bays and 
creeks; its length from Carnets point to Hangor 
ferry is ^>0 miles, and its greatest breadth from 
IJanddwyn Abbey to Penraon Priory, 17 miles; its 
orea, by the most recent and accurate survey, com- 
prises 173,000 acres. At the time when Wales was 
divided into six Counties by Henry Vfll. this Island, 
which formed one ol'them, was subdivided into three 
Hundreds ; at present it contains six Hundreds, In it 
there are lour markc't towns, Hcaumaris (the County 
town), Newbnrough, Llanerchymcdd, nnd Holyhead ; 
and 71" parishes. It returns twoniembers to Parliament, 
viz. one for the County, and one for Ileauraaris ; is in 
the ProvinccofCanlerbury, and Diocese of Hangor, and 

Sui’lVe. pays one part of the land-tax. The suriacc is gently 
undulated ; that part which borders on the Meuai is 
iincly W()oded, hut the interior is a naked tract with- 

Soil. out trees or even hedges. The soil is nearly uniform, 
consisting of loam of different degrees of tenacity 
and fertility, with scarcely any clay. It is well 

RivHi. watered by 152 rivulets, the principal of which are the 
Braink, Cefni, Firiiw, Llivon, and Allon. Near 
Abertfraw, where the ITraw discharges itself into the 
sea, is the lake Llyngoron, about twi) miles in circum- 
ference, abounding in trout, gwyniaid, and other fish. 
There is undoubted evidence of the encroachment of 
the sea on the shore of this Island : the Lavan sands, 

* in the hay of Beaumaris, formed a habitable 1 1 undred 
fti the sixth century, when they were suddenly over- 
whelmed by the sea. There are five ferries atToss the 
Mopai Straits, of which Port-hamel, or the Gloomy 
ferry (so called from the dense woods which in for- 
mer times overshaded its banks), is celebrated as the 
place, where Suetonius landed, when he exterminat- 
ed the Druids, Off the eastern point is the steep, rocky 
islet of Priest-holme, or PuHin's island ; it is a noted 
resort, during the summer, of various birds of pas- 
sage; the Puffin, whence it derives one of its appella- 
tions, breeds there in immense numbers. At the 
northern point of Anglesey, is the isle of Seals ; its 
sides are frequented by vast shoals of fisJi, and Seals 
which prey upon them. 

Miner al*. Anglesey is rich in minerals, particularly in copper. 

Of the mines of this metal in the IVys mountain, a 
particular account is given in the body of the work, on 
the uutliority of Mr IVimunt; since that account was 
written, the produce of these mines has declined 
considerably ; the number of men employetl having 
been reduced, from 1 oOO to fiOO. Besides common 
limestone, white marble, and blue-veined grey marble, 
sulplmt of baiytes, an earth yielding § of pure mag- 
nesia, steatite, serpentine, fullers earth, and native 
sulphur, are Pound in this Island, Hitherto, coal hits 
not. been wrought with any profit, though the dc{>th 
of coal, in proportion to the whole depth sunk, ap- 
pears favourable, being feet in 77 feet. An un- 
common app(>arance in the natural history of this 
fossil is met with in Anglesey, viz. podiiles of loose 
coal of several tons weight. This Island is celebrated 
for the variety of its shell-fish ; Bingloy, in his tour, 
gives a list of thirty-eight of the principal of these 


productions; the oysters in particular are highly Anglesey 
esteemed. 'J’hc botany of Anglesey presents . II.. 
nothing very peculiar or renuu'kable. 


Aiinraliiig. 


Of thtJ 173,000 acres contained in Anglesey, it is ^ 
c(Hiiputcd that there are 152, (ioo acres of wast(? land ; ’ 

and that tio more than the eleventh part of the re- 
mainder is under tillage, in the following proportions; 
oats 7()o3 acres; barley (il()7; wheat .5^0; rye 52. 

In th(‘ Emycloptrdiay apparently on the authority of 
tlu‘ anonymous author of the supplement to llow lamrs 
Monn Jnliqwiy it is stated, that in 1770, upwards of 
90,000 bushels of corn were exported, exclusive of 
wheat. 'J'hi.s must be incorrect, as I he whole produce 
of tluj Island, in the year n.Oo, taken by an actual 
survey, did not execed .5.0,770 Lpmrtevs ; viz. oats 
.3.5,t8.5; barley 5252,700; wheat 1378; and rye 7 
quarters. The CuttltJ of Anglesey are of a good 
breed; and great attention is paid to them; the 
average annual export is about 8000 head, from one 
to four years old. The Anglesey breed ot‘ sheep is 
the largest in Norlli Wales; averaging about 15 lbs. 
the quarter, and yielding from Ij to 2^ lbs. of wool; 
the annual exportation of sheep varies from .5000 to 
7000; nearly the same number of hogs are export- 
ed. 

The inhabitants of Anglesey jnaniifacture deep- MannHn 
coloured blue cloth, flannels, blankets, &c. for home 
use, but none for exportation. In New'borough there 
is a manufacture of mats and ropes, made of tl.e si a 
reed-grass, which binds together the sandy hills on 
the coast. 

The antiquities of this Island are sufficiently illus- Aniiquilic!*. 
trated in the body of the work. A rural pipe, used 
by the Shepherd, called the Jhhgorn, is said t<» 
he almost peculiar to it; it derives its name from 
its extremities being tipped with horn ; it has seven 
holes, besides the aperture in which the reed is 
coiueah‘d ; and its tone is between the flute and the 
clarionet. 

From the population returns of 1801. it appears Ftfnlatiou. 
that there were then in Anglesey ()(>7<) houses, in- 
liabited by 70.58 families; ami 127 uninhabited 
houses ; 977f) persons chiefly employed in agricul- 
ture; 2fll4 in manufactures and trade; and l<),5228 
not comprised in these two classes : the nurnlxT of 
males was 1.5,77n ; and of lemales 18,031. By the 
returns in 1811, there were 7183 Jiouses, inhabited 
by 770f) Jamilies; 72 houses building; 108 imin 
habited ; 5370 familm chiefly (unploycd in agricul- 
ture; 1453 in manufactures; and 877 not compris- 
ed in these two classes : the mnubc’r of males ^vus 
17,444; and of females l.q.Ool. It will be remarked, 
that, according to both returns, the number of feitiales 
exceeds that of males ; this dispro})ortion is not, how- 
ever, peculiar to Anglesey, but extends o\er all 
Wales. 

The n'jider, who is desirous of farther information, 
in regard to tliis Island, may consult Davie’s General 
View of the Ap^rknliure of Nottfi ff oies, — Bingi> 
ley’s i'our in North Wales. — A. Aiken’s Tour in 
Wales. ^ (c.) 

ANNEALIN(t, The nature nnd use of tliis pro- 
cess in Glass-making, has been already explained in 
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Annoaling. the body of the work ; it remains to add some de« 
^ tails in regard to its application to metals. In the 
manufactures, in which the malleable metals arc 
employed, annealing is used to soften a metal after it 
has been rendered hard by the hammer, and also to 
soften cast-iron, which is rendered very hard and 
brittle by rapid coiding. 

in the manufacture of steel goods, which are 
first formed by the hammer, and require to be filed 
or otherwise treated, and in whicli softness and 
flexibility arc essential to the change, annealing is 
absolutely necessary. This is particularly the case 
in making files and scissors ; that tlio metal may be 
left sulficicntly soft for cutting the teeth, and for filing 
ofl’ those parts which cannot be ground. Annealing 
is not less necessary in the drawing of w ire, whether 
iron, copper, brass, silver, or gold. The operatiou of 
drawing soon gives the wire a degree of hardness and 
elasticity, which, if not removed from time to time 
by annealing, would prevent the extension of the wire, 
and render it extremely brittle. The same operation 
is also necessary in rolling or flatting those metals 
w'hich are in a cold state, such as brass, silver, gold, 
Ac. The l^razicr who forms vessels of copper and 
brass by the hammer, can work upon it only for a 
little time, before he is obliged to anneal it. 

The common methods employed for annealing iron 
and steel are very injudicious, and materially injure the 
latter, when it is used for making cutting instruments. 
After they have been formed by the hammer, they are 
generally ])ilcd up in an o/jch fire, slowly raised to red 
heat, and then allowed its gradually to cool. By this 
method, the surface of the steel will be found con- 
siderably scaled, from the action of the oxygen of the 
atmosphere. When it is ririueinbereil, that steel con- 
sists of iron joined to carbon, it will be evident, that 
the steel immediately under the scaly oxyd will be 
deprived of its carbon, which has been carried off by 
the attraction of the oxygen ; and in eon.sei|uenct‘, 
will lose the property, of acquiring that degree of 
hardness necessary to a cutting instrunuMil. 

Notliing, therefore, can be more ohviims, than 
that steel particularly should be annealed in cIo.m* 
vessels, to prevent that eftcct. For this purpose, 
the goods should be placed in a trough or reces.s 
made of fire-stone, or fire-brick, and stratified 
with ashes, or clean sand, and finally covered with 
a thick .stratum of the same; but if the size of 
the vess('l be small, it may have a cover of its own 
materials. This ovei. or trough must now be heat- 
ed by tlie flame of a furnace passing under and 
round it till the whole is of a red heat. Jt must then 
be suffiTcd to cool, witliout letting in the air. The 
goods so treated, will be much softer than by the 
common method. The surface, instead of becoming 
scaled, w ill have acquired a metallic whiteness, irom 
the presence of a small quantity of carbonaceous 
mutter contained in the ashes in which they were 
imbedded. They will become so flexible also, os 
to allow them to bend considerably without break- 
ing, which is very far from being the case be- 
fore the operation. The fracture, before anneal- 
ing, will be sinooUi and short; but afterwards it 
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will be rough, exhibiting bright parts of a crystalline Amiealinsr. 
appearance. Wire, especially that of iron and steel, * 
should be treated in a similar way, when it is anneal- 
ed. The wire used for some purposes, requires to be 
soft, and is sold in that state. If the wire after fi- 
nishing, when it is bright and clean, were to be an- 
neuletl in contact with oxygen, it would not only 
lose all its lustre and smoothness, but much of its 
tenacity. The process above-mentioned will there- 
fore be particularly necessary in annealing finished 
wire, as well as in softening it from lime to time dur- 
ing the drawing. 

Copper and brass suffer much less than iron and 
steel from annealing in the open air, and do not re- 
quire to be heated above a low red heat. If, how- 
ever, the lustre is to be preserved, a close vessel 
would be desirable. The latter metals, after an- 
nealing, although much discoloured by the oxy- 
gen oi‘ the atm()s[)hcre, may be cleansed, by irn- 
nicrsion in a hot liquor composed of waUa* and a 
small quantity of sulphuric or nitric acid. Very 
small brass or eopjier wire is frequently annealed, by 
exposing it to the flame of hay or straw. In casting 
minute pieces of pig-iron, which is generally done 
in wet sand, the metal possesses the property of steel 
to such a degree, os to assume, by the rapid cooling, 
a degree of hardness equal to hardened steel ; at the 
same time, that the articles are so brittle as to break by 
falling on the ground. When, however, these goods 
arc treated in the way above directed, they acejuire a 
degree of softness which renders them penetrable <)y 
the flic, and at the same time capable of bending. In 
this state, they are much less tenacious than *’teel, 
but still so much so, us to have been sold in the form 
of cutlery for steel. 

The change wdiich metals undergo by annealing, is not 
y(!t thoroughly understood. M ost of the malleable me- 
tals are susct*ptible of tw'o distinct forms, one called the 
crystalline form, which they assume by slow cooling ; 
and the other, the fibrous, which is acquired by ham- 
merhig or rolling. When this, liowx'vcr, is carried be- 
yond a certain point, the metal becomes so hard, that 
it is not capable of being bent iur without brealiing. 

All the malleable metals in the ingot or in their cast 
state are brittle, and exhibit a crystalline fracture. 

By hammering or rolling, they become more tenaci- 
ous, and break with difficulty, exhibiting what is called 
u fibrous fracture. At the same time, they become 
stifter and more elastic. They lose the latter pro- 
perties by annealing, but become more malleable. 

If the annealing, liowevcr, be long continued, the mal- 
leability diminishes, and they again have a crystal- 
line fracture. Zinc by wire-drawing becomes very 
flexible, and possesses a degree of tenacity not inferior 
to that of cop])er. But, if it be kept in boiling water for 
a length of time, it will resume its original brittleness, 
and show a crystalline appearance when broken. This 
proves that the particles of metals can change their 
arrangement, without losing their solid form ; — which 
is still more strongly confirmed by the fact, that brass 
wire loses its tenacity by exposure to the fumes of acids, 
and even by the presence of a damp atmosphere. 

Tide is not caused by the moisture, but by the action 
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Annealin|( of air upon the moietened surface. The manufactur- 
Aniiilitles common pins are oi>]iged to keep tlieir wire 

mini ^ atmosphere, or iuimcrged in water. If 
the wire be first moistened, and then exposed to theair, 
it will assume the brittle state much sooner. In this 
condition it breaks with a cr)'6talline fracture, similar 
to that exhibited by an ingot. When a steel plate, such 
as a watch-spring, has been once tempered, the 
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operation of simply rubbing it bright, will render It AnoMling 
soft imd elastic. The same cliange is brought about 
by slightly hammering it. It, however, resumes itss 
elastic state, by being carefully heated till it becomes 
of a blue colour. If the heat be continued to redness, 
particularly in a close vessel, it becomes perfectly 
annealed. (t.) 


ANNUITIES. 


History. 



Annuities have been treated of in the body 
of the work, but in such a manner as to render it 
necessary, that so useful a branch of knowledge 
filioutd form the subject of an entirely new article in 
this place. 

The doctrine of Compound Interest and Annuities- 
cortain, is too sim]jle ever to have occupied much of 
the attention of Mathematicians : inquiries into the 
values of interests dependent upon the continuance 
or the failure of human life, being more interesting 
and difficult, have occupied them more, but yet not 
so much as their importance would seem to demand ; 
Jle discoveries, both in pure Mathematics and Physics, 
especially those of Newton, which distinguished the 
clclc of the seventeenth century, having provided 
theiSVitli ample employment of a more interesting 
kind, CYCT since the subjects of this article were sub- 
mitted to calculation. 

Fermat, Pascal, and Huygens, by laying the 
foundation of the doctrine of Probabilities about the 
middle of that ccutury, first opened the way to the 
solution of problems of this kind. The earliest ma- 
thematical publication on l^robabilities, the little 
tract of Huygens, Uc ratiocinih ihludo ahcCi appear- 
ed in Ifir.B ; and in HiTl, his celebrated countryman, 
John Dc Witt, published a treatise on Life-annuities, 
in Dutch. [Moiituda, Uist. des MuHi, Tom. III. 
p. 407.) This, however, ap^iears to have been very 
little known, or read, and to have had no sen^^ible in- 
fluence on the subsequent progress of the science ; 
the origin of which may be properly dated fioui the 
publication of Dr llall(iy*s paper on the subject, in 
the P/nlo soph tea f I'ransactions for the year l(i9.S 
(No. 196.) That celebrated Matliematician there first 
gave a table of mortality, which he had constructed 
from observations made at Hrcslaw, and showed how 
the probabilities of life and deatli, and tire values of 
annuities and assurances on lives, might be de- 
termined by such tables ; wliicli, lie informs us, 
had, till then, been only done by an imaginary 
valuation. Hosidcs his algebraical reasonings, he 
illustrated the subject by the properties of pa- 
rallelogroms, and parallelopipcdous ; there are, per- 
haps, no other matbcmatical inquiries, in the prose- 
cution of which, algebra is entitled to so decided a 
preference to the elementary goometry as in these, 
and this example of the application of geometry has 
not been followed by any of the succeeding writers. 

VOL. I. PAitx 11. 


In the year 1724, Mr De Moivre published the 
first edition of his tract, entitled, Annuities on Lives, 
In order to shorten the calculation of the values of 
such annuities, he assumed the annual decrements of 
life to be equal; that is, iliat out of a given number of 
persons living at any age, an equal number dies every 
year until they are all extinct; and, upon that hypothe- 
sis, he gave a general theorem, by which the values of 
annuities on single lives might be easily determined : 
this approximation, when the utmost limit of life was 
supposed to be 8() years, agret^d very well with the 
true values between ,‘10 and 70 years of age, as de- 
duced from Dr Halley's table, and the method was 
of great use at the time ; as no tables of the true 
values of anniyties had then been calculated, except 
a very contracted oue inserted by Dr Halley in the 
paper mentioned above. But, upon tlie whole, this 
hy])othesis of De Moivre has probably contributed 
to retard the progress of tlm science, by turning the 
attention of Mathematicians from the investigation of 
the true law of mortality, and tlie best methods of 
constructing tables of the ival values of annuities. 

Tlie same distinguished Analyst also endeavoured 
to approximate the values of joint lives ; but it has 
since been found, that the formulic be gave for that 
purpose ai’e too incorrect for use. Mr Thomas 
Simpson published iiis Doctrine (f Annuities and He* 
versions in the year 1742, in which the subject is 
treated in a manner much more gent ral and perspi- 
cuous than it liud been previously ; liis formulae are 
.idapied to any table of mortulily, and. in the 7th 
eorollary to his first problem, he gave the theorem 
demonstrated in the 149th number of tins article, to 
which we owe all the best tables of the values of 
life-annuities that have since been published. 

In the same work, he also gave a table ol' mortali- 
ty deduced from the London observations, and four 
otiiers calculated from it, of the values of annuities 
on lives, each at three rates of interest ; tlie first for 
single lives, the three otliers ibr two and three equal 
joint lives, and for the longest ef two or ol’ three 
lives. 

These Mere the first tables of the values of joint 
lives that hud been calculated ; for although Dr Hal- 
ley had shown, half a century before, bow such ta- 
bles might be computed, and hud taken considerable 
pains to facilitate the work ; the necessary calcula- 
tions, by the known methods, previous to the pub- 
lication of Mr Simpson’s Treatise, were 00 very labo- 
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Hifatory. tiotis, tliat no one had had the courage to undertake 
v^V^them. And, unfortunately, the mortality, according 
to the London table, was so much above the com- 
mon average, that the values of annuities in Mr 
Simpfijn’s tables were much too small for general 
use. 

In the year M. Deparcieux published his 
Essai sur hs jtrobabihtcs de la durcede la vie biimaine, 
in whifli he gave several valuable tables of mortality 
deduced from the mortuary registers of different re- 
ligious houses, and from the lists of the Nominees in 
the French Tontines ; also a table of the values of 
annuities on single lives, at three rates of interest, 
calculated from his table of mortality for the tontine 
annuitants. These tables were a great acquisition 
to the science, as, before their publication, there 
were only two extant that gave tolerably exact re- 
presentutions of the true law of mortality ;-i->Dr Hal- 
ley s for llreslaw, and one constructed but A short 
time before by M. Kersuboom, principally from re- 
gisters of Dutch annuitants. Those of M. Deparcieux 
for the Monks and Nuns, were the first ever construct- 
ed for the two sexes separately ; and by them, the 
greater longevity of females was made evident. 

The work commences with an algebraical theory 
of Annuitics-certain ; but the principal essay, 0» the 
Probnbilitm of the Duration of Human Life^ is 
perfectly intelligible to those who have not studied 
Mathematics ; it is written with great judgment and 
perspicuity, but contains very little more than the ex- 
planation of the construction of his tables, some of 
which relate to Tontines ; and he did not avail him- 
self to the extent he might have done, of the excel- 
lent tract of Thomas Simpson. 

This work, however, ap{icar8 to have been more 
read upon the Continent, and to have contributed 
more to the diffusion of this kind of information 
there, than all the other writings on the subject. The 
article Renter viageres in the Encyeiopedky is acknow- 
ledged to have been taken entirely from it, os was 
also the article Vie, durC^ de la and these are 
proofs, among many others that might be produ- 
ced, how little M. D’Alembert and the principal 
Mathematicians, his contemporaries, attended to the 
subject. 

In tlie year 1 752, Mr Simpson published, in his 
Select ExcrciseSf a supplement to liis Doctrine of 
Annuities ; wherein ht' gave new tables of the values 
of annuities on two joint lives, and on tl>e survivor of 
two lives, much mori* copious Ilian those he bad in- 
sk^rted in the principal work ; but these also were 
calculated from lus London table of mortality. 

The celebrated Euler, in a paper inserted in tlie 
Memoirs of the Royal Academy of Sciences at Rer- 
lin for the year 1760, gave a formula by which the 
value of an annuity on a single life of any age, may 
be derived from that of an iinnuity on a life one year 
older; which formula was included in that given by 
Mr Simpson eighteen years before, for efiectiog the 
»aine purpose in the case of any number of joint 
lives ; and by this compendious method, M. F'uler 
calculated a table of the values of oingle lives from 
M. Kerseboom's table of mmtality. 

The first edition of Dr Price’s Observation^^ on Re* 
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versitmary Payments was published in 17fi9; and its History, 
chief object was, to give information to persons de- ' 
sirous of forming themselves into societies for the 
purpose of making provision for themselves in old 
age, or for their widows. When tables of the values 
of single lives, and of two joint lives are given, the 
methods of determining the terms on which such 
provisions can be made with safety to all the parties 
Concerned, are very simple, and were, at that time, 
well understood in theory, by the Mathematicians 
who had studied the subject; but, for want of the re- 
quisite tables, tlie algebraical formulae Imd, till then, 
been of little practical utility. 

In the prosecution of this laudable design, Dr Price 
WAS obliged to have recourse to a])proxinmtions. He 
informs us, tlmt by following M. De Moivre too im- 
plicitly in his rules for deteruiiniiig the value of two 
joint lives, he was led into ditliculties which convin- 
ced liim tliat they were not only useless, but danger- 
ous ; he therefore calculated a table of these values 
upon M. De Moivre’s hypothesis of the decrements 
of Hfo being equal, and its utmost limit 8() ycai's, 
from a coiToct formula given by Mr Simpson in his 
Doctrine of Annuities (Cor. 5. Prob. K) ; by this, and 
a table ot'the values of single lives, calculated by Mr 
Dodson on M. De Moivre’s hypothesis, lie was en- 
abled to give answers tolerably near the truth, to 
some of the roost interesting questions of this kind, 
and to show tliat the plans of several of the socict'CH 
tlien recently established, were quite inadequate*, 
and instead of the benefits they promised, couid*6n- 
ly, in the end, produce disappointment and dist ^^ss, 
unless they either dissolved or reformed thems'AVes. 

The work also contained instructive dissertations 
on the probabilities and expectations of life, and on 
the mean duration of marriage and of widowhood ; 
besides ac(;ounts of some of the principal societies 
which had then been formed for the benefit of old 
age, and of widows ; with observations on the me- 
thod of forming tables of mortality for towns, and 
two new tables of that kind, constructed from regi- 
sters kept at Norwich and Northampton. Mr Mor- 
gan's Doctrine of Annuities and Assurances was pub- 
lished in 1779) containing tables of the values of sin- 
gle lives, of two equal joint lives, and of two lives 
difiering in age by 60 years, calculated from the 
Northampton table of mortality. And in the same 
year, M. De iSaint-C’yran published his Calcul des 
Rentes vingeres sur tnie et sur plusirurs tetes^ wherein 
the valuation of annuities on lives is treated alge- 
braically, but in a manner much inferior in all re- 
spects to that of Mr Simpson ; and six tables ore 
given of t!ie values of annuities,— on single lives, on 
the survivor of two lives, and on the last survivor of 
three, calculated from M. Kerseboom's table of mor- 
tality. Although the values in the cases of two, and 
of three lives, were only dcterniined by approxima- 
tion, thcfse tables were, just then, a valuable acquisi- 
tion to the science ; but tlieir use was entirely super- 
seded ouly four years after, by the publication of 
others much more valuable. 

Tlie fourth edition of Dr Price’s Observations on 
Reversionary Paynients appeared in 1783. One of 
Uie best of the preceding editions on the pro- 
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Rfatory. of tlie science, had been, to direct the public 

^ ' attention to these inquiries, by showing their import- 

ant uses ill the aftnirs of life ; and to procure the re- 
quisite data for forming tables of mortality, that 
i^ould illustrate tlie laws according to which human 
life wastes under different circumstances, by exciting 
tlie curiosity of intelligiuit men who had the neces- 
sary leisure and means of information. The ingeni- 
ous author had, accordingly, been furnished with the 
necessary abstracts oi' mortuary registers which had 
been kept with these views, by Dr Ilaygartli at Ches- 
ter, Dr Aikin at Warrington, and the Kev. Mr Gor- 
such at Holy-Cross, near Shrewsbury, since the 
publication of the first edition ; also by Mr Wargen - 
tin, with the mean numbers boUi of the living, and 
the annual deaths in all Sweden and Finland, for 
twenty-one successive years, in all of which tlie 
sexes were distinguished ; and from these dala, he 
constructesd tables of mortality tJuit threw great light 
on the subject. He also inserted in this edition, an 
improved table of mortality lor Northampton ; and, 
what had been so long wanted, a complete set of ta- 
bles of the values of annuities on single lives, at six 
rates of int(Test, and on t\vo joint lives at lour, all 
calculated from the new Northampton table. The 
combinations of joint lives were suliiciently nimierous 
to admit of all the values not included being easily 
interpolated. Ilesides these, he also gave tables of 
llie values of annuities on single lives from the 
* J V’Cdisli observations, both with and without dis- 
fiifttiou of the sexes, and on two joint lives without 
tluji. distinction. 

'J values given in these tables are too low for 
the general average of lives, at all ages under 6o ; 
but in the treatise of Mr Baron Maseres on ///e 
Prhici pit's (})' (hf Doctrine of' Li/c- A nuuiiiest 'wUlcU 
Uiis jiublislied in the same year (178.^), otliers were 
given, calculated from the table of mortality which 
J'l, Depnrcieiix constructed from the li&ts of the No- 
minees in the I'rencli '1 onlines. The tables for sin- 
gle lives are calculated at twelve different rates of 
interest from 2 to 10 per cent. ; but those for joint 
lives, only at .'Jjj and per cent.; and the combina- 
tions they include are only those of ages that are 
equal, or that differ by or 10 years, and the multi- 
ples of 10. 

There is rinison to believe that the values in these 
tables, at all ages under T.'i or 80 years, are nearer 
the truth, for the average of this country, than any 
others then extant ; but certainly for the average of 
lives on which annuities and reversions depend. Af- 
ter that period of life, however, tliey are too small; 
and, in most cases, it is difficult to derive the values 
of joint lives from them with sufficient accuracy, on 
account of the contracted scale they have been cal- 
culated upon. 

Jt w^as not Dr Price’s object to deliver the de- 
ments of the science systematically ; but he treated 
most fiarts of it with great judgment, enriched it with 
a vast collection of valuable facts and observations, 
and corrected several errors into which swne of the 
most eminent writers upon it had fallen. The ma- 
thematical demonstrations (which are given in the 
notes) arc much inferior to the rest of uie work. 
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The values of reversionaiy sums and annuities, His'ory. 
wliich depend upon some of the lives involved failing' 
according to assigned orders of precedency, had 
been approximated by Mr Simpson in his Se/ect 
ercimt and by Mr Morgan in his Doctrine of AnnuU 
ties ; but the latter gentleman lirst gave accurate so- 
lutions of problems of tliis kind, in tlie Philosophical 
Tranmclions for the years 1788, 1789, 1791, 1794 , 
and 1800. 

Except by the solution of these problems, the science 
had not been materially advanced, during a period 
of more than thirty years that iiad elapsed since the 
appearance of die fourth edition oi’Dr Price’s work, 
when Mr Milne published his Treatise on the Valua'^ 
twn of Annuities and Assurances, on Lives and Sur- 
vivorships, in the beginning of lust year (1815). 

The work consists of two volumes; tlie first is 
matlieinaticul, the st'cond entirely popular, except 
the notes, and a few of the tables. Tlie algebraical 
part of this article is merely a short abstract of the 
first volume, ,and may serve as a specimen of tha 
manner in which the subject has been treated there ; 
but the construction of tables of mortality, which 
forms the subject of the third chapter, has not been 
noticed here ; neither is the valuation of reversion- 
ary sums or annuities depending upon assigned or- 
ders of survivorship, treated in the present article ; 
and these are parts of the work, which w'ill nut be 
found the least interesting to iiiathcmuticians. 

I'he second volume contains upwards of fifty new 
tables, w ith a few^ others that had been published be- 
fore, but have been reprinted either on account of 
their value, or scarcity, or both. Four of tlic new 
ones arc tables of mortality constructed by die 
author, from registers kept at Carlisle and Mont- 
pellier, and in all Sw eden and Finland, since tlie pe- 
riod of the observations Dr Fricc made use of; the 
sexes are distinguislicd in the tables for Sweden and 
Montpellier, but nut in that fur Carlisle, ’riiis last is 
the only table, be6idc^ lliOsSe for Sweden and Finland, 
that has been formed from the necessary data, — enu- 
merutioiis of the living, as well us registers of the 
deaths in every interval of age. 

'i’wenly-one of tliese tables, being the seventecndi 
to the thirty- seventh inclusive, in the rollection at 
the end of' the work, render it easy to apply tin* al- 
gebraical formula; to practical purposes, and numer- 
ous examples o( such applications are given. They 
liuvc all been calculated from the Carlisle table td' 
uiurtalit} ; those of the values of life-annuities on the 
same extensive scale, with those vvliicli Dr l*rice de« 
rived from the Northampton table. It is the author's 
opinion that the values of interests dependent upon 
the continuauee or the failure of life, nuiy be de- 
rived from them more correctly than, from any others 
extant, and he has taken considerable pain^ to assist 
his readers in judging of this i'ur tliemselvts. 

Besides the tables, the principal contents of the 
second volume, are explanations of tin ir construc- 
tion and uses ; many of them relate to the progress 
of pupuiatiun,*.-the comparative mortality of different 
diseases— of ditterent seasons, — and gl' the two sexes at 
every age— the proportion of the sexes at birth— and 
that of the born alive to the atill-born of each sex. 
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History. It will bo found tTiat the author has been fumislj- 
'ed with facts and observations of great value, and 
that lie has endeavoured to pre.sent the information 
they aflbrd, in the forms best calculated for the fur* 
ther prosecution oftliesc inquiries. 


In treating of annuities, we tliinh that it may be ^ ^ 

useful in a work of this kind, to address ourselves as^'^'V"^ 
well to those readers who have not, as to those who Plau yf this 
have, an acquaintance with Algebra ; and we shall, Article, 
accordingly, divide what follows into two Parts, cor- 
responding to these two views of the subject. 


PART I. 


We shall, in this Part, demonstrate all that is 
most useful aud imporlant in the doctrine of An- 
nuities and Assurances on lives, without using Al- 
gebra, or introducing the idea of probability ; but 
3ie reader is, of course, supposed to understand com- 
mon Arithmetic. In the lirst 30 numbers of this 
Part, Comjmimd Interest and Annuities<ertain are 
treated of; from the 31st to the 76th, the doctrine 
oi Annuities mi Lhm is delivered ; and that of yl.vA'tf r- 
ances on Lives, from thence to the 108th, where the 
popular view terminates. 

What is demonstrated in this Part, will be suf- 
ficient to give the reader clear and scientific views 
of the subjects treated ; and, with the assistance of 
the necessary tables, will enable him to solve the 
more common and simple problems respecting the 
values of Annuities and Assurances. He will also un- 
derstand clearly the general principles on which 
problems of greater difficulty are resolved ; but these 
he cannot undertake with propriety, when the ob- 
ject is, to make a fair valuation of any claims or in- 
terests, witli a view to an equitable distribution of 
property, unless he has studied the subject carefully, 
with the assistance of Algebra ; for intricate problems 
of this kind can hardly be solved without it ; and 
those w'ho are not much exercised in such inquiries, 
often think they have arrived at a complete solution, 
w’hen they have overlooked some circumstance or 
event, or some possible combination of events or 
circumstances, whicli materially affect the value 
sought. Eminent Mathematicians have, in this w'ay, 
fallen into considerable errors, and it can hardly lie 
doubted, that tliose who are not mathematicians, must 
(cat cris paribus) be more liable to them. 

I. ON ANNUrriES-CERTAIN. 

No. 1 , When the rate is 5 per cew/., L. 1 improv- 
ed at simple interest during one year, will amount 
to L. ]‘05; w'hieh, improved in the same manner 
during the secoiid year, will be augmented in tlie 
same ratio of 1 to 1*05 ; the amount then, will there- 
fore be 1-0.5 X 1'05, or (1*05)'^ = 1-1025. 

In the same mannc'r it appears, that tliis last 
amount, improved at interest during the third year, 
will be increased to (1*05)*^ = 1*157625; at the end 
of the fourth year, it will be (1*0.5)*^ i at the end of 
the fifth (1*05)^, and so on; tlie amount at the end 
of any number of years being always determined, by 
raising the number which expresses the amount at 
the end ol’ the first year, to the power of which tlie 
exponent is the number of years. So that when the 
rate of interest U ^ per cent., L.1 improved at com- 


pound interest, will, in seven years, amount to (1*05)’, 
and in 21 years, to (l-()5)'^ 

But if the rate ol’ interest were only S per cent., 
these amounts would only be (1*03)’, and (1-03)'^ re- 
spectively. 

2. The present value of L. 1 to be received cer- 
tainly at the end of any assigned term, is such a Icsfi 
Slim, as, being improved at compound interest during 
the term, will just amount to one pound, it must 
therefore be lees than L. 1, in the same ratio as L.l 
is less than its amount in tJiat time; but in three 
years, at 5 per L, 1 will amount to L. (J‘05)^ 

(1). And (i-o.'iF : 1 : :i : so that s 

^ r — = 0'8638.'J8 is the present value of L, 1 to 

1*157625 

be received at the expiration of three years. 

Ill the same manner it ajipears that, at 4 per re:J’ 
interest, the present value of L.l to be receive^, 

1 ’ 
the end of a year, is— — - =: OvqfiJ 538 ; and if it ' i’*re 
1-(M. 

not to be received until the expiration of 21 years, 
its present value would be = (0*963538)''*=: 

0-438834. 

Hence it appears, that if unity be divided by tlic 
amount of L. 1, improved at compouiK) iuieri .vt dur- 
ing any number of years, llie quotient will bt* the 
present value of L. 1 to be received at the expiration 
of tlie term : whicli may also be olitcuiied by liUMiig 
tlic number whicli expresses the jircsenf value ol* 
L.l receivable at the expiration of a year, to the 
power of which the exponent is the number of years 
in the term, 

3. When a certain sum of money is receivable an- 
nually, it is called an Annuity, and its quanfum is 
expressed by saying it is an annuity of so much ; 
thus, according as the annual payment is I..], L. 10, 
or L. 100 ; it is called an annuity of L. 1 , of L. 10, or 
of L. 100. 

4. When the annual payment does not depend up- 
on any contingent event, but is to be made certainly, 
either in perpetuity or during an assigned term, it is 
called an Annuitty-certahu 

5. In calculating the value of an annuity, the first 
payment is always considered to be made at the end 
of the fir.st year from the time of the valuation, unless 
the contrary be expressly stated. 

6 . The whole number, and part or parts of one 
aimuul payment of an annuity, which all the future 
payments are worth in present money, is called tho 
number ijf yean purchase the annuity is worth ; and. 


14 
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Popular being the Kum of the present values of all the future 
View, paj'inents, is also the sum which, being put out and 
improved at compound interest, will just suffice for 
the payment of the annuity (2). 

7. Hence it follows, that when the annuity is L.1, 
the number of years purchase and parts of a year, is 
tli(' same os the number of pounds and parts of a 
pound in its present value. 

Ami throughout this article, whenever the quan- 
tum of an annuity is not mentioned, it is to be under- 
stood to be L. 1 . 

8. The sum of which the simple interest for one 
year is I..J, is evidently that which, being put out 
at interest, will just suffice for the payment of L. 1 at 
the end of every year, without any augmentation or 
diminution of the principal; and, being equivalent 
to the title to L. 1 per nmunn for ever, is culled the 
value q/' the perpeluili/t or the number of years pur- 
chase the perpetuity is worth. 

But, while the rate remains the same, the annual 
interests produced by any two sums, are to each 
other as the principals which produce them ; there- 
fore, since 5 *. 1 1! 100 1 ilO, when tlie rate of 

5 


interest is H jicr cent,^ the value of the perpetuity is 
540 years purchase. !u the same manner it appears, 
that according as the rate may be 8 or 6 per cent, the 


value of the perpetuity will be -5^ a.'H, or 

^ ^ ^ ti () 

* years purchase ; and may bo found in every 
eSnt, by dividing any sum by its interest for a year. 

the most common and useful questions in 
the doctrines of compound interest and aiinuiticS'Cer- 
tain, may be easily resolved by means of the iirst 
four tables at the end ol' this article. Their construc- 
tion may be explained by the following specimen, 
rate of interest 5 per cent. 


CONSTIUTCTION OF 
mTelv" I I'alilc lirpUhi^T Table 11. 


^ I V.mi. 


I Yr: 
[y Yrs, 

1 




Amount of 
L. 1 }ttr 


iniprovod at Interest 
nnlil 


Amoniit of Prosent Present va-| 
L.1. value cf jhivuf L. 1 
Ll to lit!/i<r annum, 
rereivetl lloborncfiv 
nt. ed until 1 


tin* t'ixpiration ot the 'jVmi. 


I'pnii. 


1-UOOOOO 1 -050000 -fbVi.SSl O-q.-iiiSSl I Yr. 
2*050000 1*102500 .PO7O29 1*850410 2 Yrs. 
rJ-1 52500 1*157()25 8(i383H ‘2*72.‘1248 


4*3 10125 1 *2 1 5500 r 822702 f3*54505O 
5*52.5031 1*270282 78.3520, 4*32.W()i 
0*801013 1-.34OO00 71'()215 5*O75001 
8*142000 1*407KHV7I0081 5*780372 


10. The calculation must begin with Table III., 
the first number in wliich should evidently be 1*0.5, 
tlic amount of L, 1 improved at interest during one 
year; which, being multiplied by 1*05, the product 
is 1*025, the second number; this second number 
being multiplied by 1*05, the product is 1*157025, 
the amount at the end of thrc'c years. And so the cal- 
culation proceeds throughout the whole of tlic column ; 


each number after the first, being the product of the Popular 
multiplication of tlie preceding number, by the. 
amount of L. 1 in a year ( l ). 

11. The number against any year in Table I. is 
found by dividing unity by the number against the 
same year in Table III. (2) ; thus, the number a- 

gainst the term of six years in Table I. is — - 

® ^ l*34O():)0 

= *740215. All the numbers in that tal)k* aOer tlie 
first, may also be found, by multipl}'ing tliat first 
number continually into itself (2). 

12. The number against any year in Table 11. be- 
ing the sum of .tiie numbers against that and all the 
preceding years in Table I. ; is found by adding the 
number against that year in Table I. to the number 
against the preceding year in Table II.; thus, the 
number against 4 years in Tabic II., being 

the sum of 0*822702 
and 2*72.3248 


is 3*54.5950. 

1 3. If each payment of an annuity of L. 1 be put 
out as it becomes due, and improved at compound 
interest during the remainder of the term, it is 
evident that at the expiration of the term, the pay- 
ment then due will be but L, I, having received no 
improvement at interest. That received one year 
before will be augmented to the amount of L.1 in 
a-year ; that received two years before will be aug- 
mented to the amount of L. 1 in two years ; that re- 
ceived three ytars before to the amount of L. 1 in 
three years, and so on until the first payment, which 
will be augmented to the amount of L. i ia a term 
one year less than that of the annuit}'. 

Hence, it is manifest, that the number against any 
year in Table IV. will be unify added to the sum of 
all those against tlie preceding years in I'ahle HI. 

And, therefore, that the number against an) year 
in Table IV. is the sum of tho.se in Tables 111. and 
TV. .'igainsl the next preceding year. 

Thus, the number against seven years in Table 
IV., being 

the sum of 1 *.3 l-Ooqt) 
and ()\S01913 

is 8*1 42009, 

1 L The method of construction is obviously tlie 
same at any otlier rate of interest. 

1.5. .\ll the amounts and values which arc tin* ob- 
jects of this inquiry, evidently depend upon tlie im- 
provement of money at compound interest, ; it is, 
therefore, that the first, second, and fourth tables, 
all depend upon the third. 

But every pound, and every part of a pound, when 
put out at interest, is improved in the same manner 
as any single pound considered separately. \Miencc, 
it is obvious, that wdiile the term und tin* rate ol’ in- 
terest remain the s:ime, both tjie amount and the 
present value, either of any sum, or of any annuity, 
will be the same multiple, and part oi* part.s of the 
amount or the present value funiui against the same 
term, and under the same rate of intere.st in these 
tfibics, as the sum or the annuity proposed is of L. 1. 
So that to ffiid the amount or the present value of 
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any sum or annuity for a given term and rate of in- 
terest, we liave only to multiply the corresponding 
tabular value by the sum or the annuity proposed; the 
product will be the amount or the value sought, ac- 
cording as the cose may be. 

Id. Example 1. To what sum will L.lOO amount, 
when improved at compound interest during 20 years? 
the rate of interest being 4 per cenUper annum^ 

By Table 111., it appears, that L. 1 so improved, 
would, at the expiration of the term, amount to 
L.2'19112.9, therefore L. 100 would amount to 100 
times os much, that is, to L. 219*1123, or L. 219) 
28. Sd. 

17. Ex, 2. What is the present value of L. 400, 
which is not to be received until the expiration of 
14 years, when the rate of interest is ,5 per cenUf 

The present value of L. 1 to be received then, will 
be found by Table I. to be JL. 0’ 505068 : L. 400 to 
be received at the same time, will therefore !)e worth, 
in present money, 400 times as much, or L. 202*0272, 
that is, L. 202, Os. (i^jd. 

18. El, 3. Kequired thi. pre.sent value of an an- 
nuity of L.50 for 21 years, when the rate of interest 
is 5 per ceu/. 

Table II. shows tlie value of an annuity cd'L. 1 for 
the same term to be L. 12‘8212 ; the required value 
must therefore be 50 times as much, orL. 04ro6, 
tliat is, L.641, Is. 2^d. 

19. Ex, 4. What will an annuity of L.IO, 10s. or 
L. 10*5, for thirty years, amount to, when each j)ay- 
ment is put out as it becomes due, and improved at 
compound interest until the end of the term ? The 
rate of int(;rest being 4 per ec/ti. 

The amount of an annuity of L. 1 so improved, 
would be L. 5(r084938, as appears by Table IV., 
the amount required will therefore he 10 r> times 
this, or L.58«*891«,'i, that is, 17s. J<>d. 

20. When the intervul between the time of tbe 
purchase of an annuity ami liio first payment 1 hereof, 
exceeds that which is interposed between each 
two inimedifitely successive payments; siicli .an- 
nuity is said to be dift rrvd lor a tinie ev)ual to that 
excess, and to be etdered upo)/ at the expiration of 
that time. 

21. If two persons, A and /?, purchase nn annuity 
between them, whi-eli A is to enter upon immediate- 
ly, and to enjoy during n tertnin part of the term, 
and B, or his heirs, or assigns, for the remainder of 
it ; the present value of Ji\\ interest will evidently be, 
the excess of the value of the annuity for the whole 
of the term from tins time, above the value of the 
interest of A. 

So that when the entrance on an annuity is defer- 
red for a certain term, its present value will be the 
excess of the value of the amniity for the term of 
delay and continuance together, above the value of 
an equal annuity for the term of delay only. 

22. Example 1. Required the valiK* of a perpetual 
annuity ff L. 120, which is not to be entered upon 
until the expiration of 1 4 years from this time, reck- 
oning siitt?rest at 3 ;<rr cent, . 

'flu' perpoluity, with immediate possession, would 
be worth 33 ^ y eai ’ purchtise (8) ; and an annuity for 
the term of delay is wortli 11*2961 (Table II.) 


Trora 33*3333 

subtract 1 1‘29()J , and multiply 

the remainder 22*0372 
by - 120 

the product 26*44*464 =r L.2644, 9s. S^d. 

is the required value. 

2.3. Ex, 2. Allow ing interest at 5 per cent, what 
sum should be paid down now' for the renewal of 14> 
years lapsed, in a lease for 21 years of an esUite pro- 
ducing L. 300 per annmii clear of all deductions ? 

This is the price of an annuity for 14 years, to be 
entered upon 7 years hence ; the term of delay, tliere- 
fore, is 7 years, and that of the delay and continu- 
ance together 21 years. 

By Table 11. it appears, that the present value of 
an annuity 

for 21 years, is - - 12*8212^ 

for 7 years, - - 3‘7864( years’ 

j purchase* 

Value of the deferred annuity, 7*03483 

Multiply by - - 300 

The product - L.21 10*41, or L.2no, 

8s. t).jd. is the price required. 

24. Hitherto we have proceeded u])on the suppo- 
sition of the annuity being payable, and the intere.st 
convertible into principal, which shall reproduce in- 
terest, only once a-ycar. ^ ' 

But annuities are generally p,«iyabjc half-yeatf * ‘ 
and sometimes quarterly ; and the same circr/i- 
stances that render it desirable for an annuity' to 
receive his annual sum in equal half-yearly or quar- 
terly portions, also give occasion to the interest of 
money being paid in the same manner. 

But whatever Iwis been advanced abovt*, enneern- 
iiig the present value or the amount of an annuity, 
when both that and the interest of moinn were only 
payable once a-year, will evidently be Iriu- when ap- 
plied to liair the amniity, and half tlie interest ]}aid 
twice as often, on the suppo.sitij)n of tialf yearlv pay- 
ments ; or to a quarter of tlu‘ annuity, nnd a quar- 
ter of the interest, paid four times as often, when 
the payments an* made quarterly. 

23. Half-yearly payments are, liowever, by far the 
ino.st commoii, and these four tables will al>o enaUJe 
us to answ'er tlie most useful questions concerning 
them. 

For w'c have only to extract tlie jirisent value, or 
the amount, from the table, against twice the number 
of years in the tcfni, at half the annual rate of inte- 
rest, and, in the case of an annuity, to multiply tlie 
number so extracted, by half the annuity proposed. 

26. Ex, ), To what sum will L. 100 amount in 20 
years, when the interest at the rate of 4 per cent, per 
annum^ is convertible into principal half-yearly ? 

This being tlie amount in 40 half years at 2 per 
cent, interest for every half year, will be tlie same as 
the amount in 40 years at 2 per cent, per anmm^ 
which, by Table 111. will be found to be 220*804, or 
L.220, 16s. Id.; and is only L. 1, 13s. lOd. more 
than it would amount to if the interest were not con* 
vertibJe more than once a-year 


Popular 

View, 
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Popniar 57, £x. 2. Wlmt ig the present value of an annui- 
Vmw. ty Qf gQ fjj, gj yeargj receivable in ecjiial half- 
yearly payments, when money yields an interest of 
2 J per cent, every half year ? 

By Table 11. it appears, that an annuity of L. 1 
for 42 years, when the interest of money is 2^ per 
cettt, per anwmy will be worth L. S/J'SSOt) (C.*!) ; 25 
times this sum, or L. (ilS, 10s. .'Jjd. is therefore, the 
required value, and exceeds the value udien the inte- 
rest and the annuity are only payable once a-year by 
L.4, 98. id. (18). 

28. The excess of an annuity-certain above the 
interest of the purchaBe-nioney, is the sura which, 
being put out at the time of each payment becoming 
due, and improved at compound interest until the 
expiration of the term, will just amount to the pur- 
chase-money originally paid. 

But, while everythiug else remains the same, the 
longer the term of the annuity is, the less must its 
excess above the interest of the purcliase-nioney be, 
because a less annuity will suffice for raising the same 
sura within tlie term. Therefore, the proportion of 
that excess to the annual inlerest of the purdiasc- 
nioiicy, continually diminishes as the term is extend- 
ed ; and when the annuity is a perpetuity, there is 
no such excess (8). 

29. 'fhe reason wliy the value of an annuity is in- 
creased by that and the interest being both [layable 
more than once in the year, is, tliat tlic grantor loses, 
'Md the purchaser gains, the interest produced by 

part of each payment, which is in excess above 
ibCfv.interest then due upon the purchase-money, 
fron^ .4ie time of such payment being made, until 
the expiration of the year. 

Hence it is obvious, that the less this excess is, 
tliat is, the longer the term of tlie annuity is (28), 
the less must the increase of value be. 

And when the annuity is a perpetuity, its value 
will be the same, whether it and the interest of 
money be both payable several times in tlie year, or 
once only, 

80. When the annuity is not payable at the same 
intervals at which the interest is convertible into 
principal, its value will depend upon the frequencies 
both of [layment and conversion ; but its investiga- 
tion without algebra, would be too long, and of too 
little use, to be worth prosecuting here. 


II. OF ANNUITIES ON LIVES. 

51. When the payment of an annuity depends 
upon the existence of some life ur lives, it is called a 
Life •annuity, 

*82. The values of such annuities are calculated 
by means of tables of mortality, which slmw, out of 
a considerable number of individuals born, how many 
Upon an average have lived to complete each yt‘ar of 
their age ; and, consequently, what proportion of 
those who attained to any one age, have survived 
any greater age. 

Tlie fifth Table at the end of this article is one of 
that kind, which has been taken from Mr Miln. ’s 
Treatise on jinntiUiefiy and was constructed from ac- 


curate observations made at Carlisle by Br Heyaham, 
during a period of 9 years, ending with 1787. 

88. By this table it appears, that during the period 
in which these observations were made; out of 
10,000 children born, 8203 died under 5 years Of 
age, and the remaining 6'797 completed their fifth 
year. Also, that out of 6*797 children who attained 
to .7 years of age, 646*0 survived their 10th year. 

But the mortality under 10 years of age, has been 
greatly reduced since then, by the practice of vacci* 
nation. 

This table also shows, that of fJ460 individuals who 
attained to 10. years of age, 6017 survived 21. And 
that of 507.5 who attained to 40, only 864.S survived 
their 6oth yt‘ur. 

84. 'i'beri* is good reason to believe (.as has been 
shown in another place), that the general law of mor- 
tality, that the average proportion of persons at- 
taining to any one age, who survive any greater age, 
remains uiucli the .snme now among the entire mass 
of the people throughout England, as it was found 
to be at Carlisle during the period of these observa- 
tions; except among eiiildrei. under 1 0 years of age, 
as was noticed above (.S8). 

If this be so, it w ill follow', that of 6460 children 
now 10 ye ars of age, just ()()47 w ill attain to 21 ; or 
rather, that if any gn at number be taken in several 


instances, this 



will be the average proportion 


of them that w ill survive the period. 

And if 6160 eliildren were to be taken indiscrimi- 
nately from the general mass of the population at 10 
years of age, and an office or company WcTc to en- 
gage to pay I.. 1, eleven yeans hence, for each of them 
that might then be living ; tliis engagement would be 
equivalent to tliut whieb sliouid bind tliem to pay 
L. bOl? certainly, at the expiration of the term. 
Therefore, the office, in order that it might neither 
gain nor lose by the engagement, should, upon en- 
tering into it. be paid for the whole, the present 
value of L. (>047, to be received at the expiration of 
11 years; and for each life, the ^ part of it; 
that is, the !;V^5^b part of tlie present value of L. 1 
to be received then. 

But when the rate of interest is 5 per cent, the 
present value of L. 1, to he received at the expiration 
of 11 years, is L. 0'584679 ; therefore, at that rate 
of interest, there should be paid for each life 
6017 X 0-.58 1-679 T 
64()() 

And the present value of L. 100, to be received 
upon a life now' 10 years of age attaining to 21, will 
be L. .54*75, or L. 54, 14s. 7d. 

In the same manner it will be found, that reckon- 
ing interest at 4 per cent, the value would be L. 60, 
l6s. Id. 


.85. This is the method of calculating the present 
values of eiidewments for children of given ages ; 
and tlie values of annuities on lives may be computed 


iu die same manm'r. 

For, from tlie above reasoning it is manifest, that 
if tlie present value of L. 1, to be received certain- 
ly at tlie ijxpiration of a given term, be multiplied 
by tlie number in tlie tabic of mortality against the 


S75 

I’opiilar 

Vifw, 
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ago, greater than that of any proposed life by the 
, number of years in tlie term, and the product be 
divided by the number in the same talile, against the 
present age of that life ; the quotient will be the pre- 
sent value of L. 1, to be received at the expiration 
of the term, provided Unit the life survive it. 

And if, in this manner, the value he determined 
of L. 1, to be received upon any proposed life, sur- 
viving each of the years in its greatest possible con- 
tinuunce, according to the tulde of mortality adapted 
to it ; that is, accordirtg to the (Carlisle table, upon 
its surviving every age greater than its present, to 
tliat of 104 years inclusive; tlieii, the sum of all 
these values w ill evidently be the present value of on 
annuity on tin* proposed life. 

ll‘,0t)42 lives at SO years of age be proposed, 
and .0075 at llie age of 40; since each of tlie .5fi42 
younger lives may he combined with every one of the 
mn.'i that are 10 years older, tlie number of dilfer- 
ent pairs, or diflerent combinations oftw'o lives difter- 
ing in age by 10 years, that may be formed out ot‘thc 
proposed lives, is .5()42 tinios 5075. 

But at the ox])iration of 15 years, the survivors of 
the lives now 5t) and 40 years of age, being then of 
the respective ages of 45 and 55, will he reduced to 
Ihcniimhers of 4727 and 4075 respectively; and the 
number of pairs, or combinations of two, differing in 
age by 10 yt'ars, that can he forinetl out of tliem, 
will he reduct (I from 5f)42 X 5075 to 4727 X 407.5. 

^'o tliat L. 1 to be paid at the expiration of 15 
years for each of these 5(')42 X 5075 pairs or cora- 
birmtions of two, now existing, which may survive the 
term, wdll be of the san»e value in prest nt money, as 
4727 times L.4075, to be received certainly at die 
same time. 

Now let A be any one of these lives of 30 years 
of age, and B any one of those aged 40 ; and from 
what has been advanced it will be evident, that the 


present value of L. 1 to be received upon the two 
lives in this particular combination jointly surviving 
the term, will be tlie same as tlmt of the sum 

L.4727 X 4073 , . , , ... 

V/>:— TT to be then received certainly. 

5()42 X 507.'? 


But, when the rate of interest is 5 per cent. L. 1 to 
be received certainly at the expiration of 15 years, is 
equivalent to L. 0*45101 7 in pre.^ent money (Table I). 

Therefore, at that rate of interest, and according to 
the Carlisle table of mortality ; the present value of 
L. 1 to be received upon A and B now. aged .so and 
40 yCiSrs respectiveh, jointly surviving the term of 

Ml u 472? X 407.5 X I- 0*481017. 

15 years, will be — -rr 

^ 5642 X 0075 , 

37. Hence it is sufficiently evident, liow the pre- 
sent value of L. 1 to bi? received upon the same two 
lives jointly surviving any other year may be found. 
And if that value for each year from this time until 
the cldc:it life attain to the limit of the table of mor- 


tality be calculated, the sum of all these will be the 
present value cf an annuity of L. 1 dependent upon 
their joint continuance. 

In tills manner, it is obvious that the value of an 
annuity on the joint continuance of any other two 
lives might be determined. 

^8. If, besides the 564S lives at 30 years of age, 


and tlie 5075 at 40 (mentioned in No. S6), there be Papular 
also proposed 36‘43 at 6*0 years of age ; each of these , 

3643 at 60, may be combined with every one of the 
5642 X 5075 different combinations of a life of 30, 
with one of 40 ye ars of age ; and, therefore, out of these 
three classes of lives .'5642 X 5075 X 3643 different 
combinations may be formed ; each containing a life 
of 30 years of age, another of 40, and a third of 

60. 

But at the expiration of 15 years, the numbers of 
lives in these three classes will, according to the table 
of mortality, be reduced to 4727, 4073, and 1675 re- 
sj>ectivt ly ; the respective ages of the survivors in the 
several classes being then 45, 55, and 75 years ; and 
the number of different combinations of three lives 
(each of u ditferent class from either of the other two), 
tliat can he formed out of them, will be reduced to 


4727 X 4073 X 1675. 

Hence, by reasoning as in No. .56, it will be found, 
that if A, B, and C be three such lives, now aged 
30, 40, and 60 years, the present value of L. 1 
to be received upon these three jointly survi- 
ving the term of 15 years from this time, will be 


4727 X 4073 X 1675 
5642 X 5075 X 3643 ^ 


L. 0-481017 *. interest 


being reckmied at 5^er cew/. 

Thus it is shown, how the present value of an an- 
nuity dependent upon the joint continuance of these 
three lives might be calculated, that being the sum 
of the present values thus determined, of the ref % 
for all the years which, according to the tabl^ 
mortality, the eldest life can survive. 

3.0. But it is easy to sei*, that the same inetkid of 
reasoning may be used in the case of four, live, or 
six lives, and so on without limit. Whence, this 
inference is obvious. 


The present value of L. 1, to be received at the 
expir.ation of a given term, provided that any given 
number of lives all survive it, may be found by mul- 
tiplying the present value of L. 1 to he received 
certainly at the end of the term, hy tlie continual 
product of the numbers in the table of mortality 
against the ages greater respectively by the number 
of years in the term, than the ages of tlie lives pro- 
])osed ; and dividing the liust result of these opera- 
tions, by the continual product of the numbers in the 
table of moitiility against the present ages of the 
proposed lives. 

And by a scries ot‘ similar operations, the pre- 
sent value of an annuity on the joint continuance of 
all these lives might he determined. 

But it sliould be observed, tliat, in calculating the 
value of a life-annuity in tliis w^ay, the denominator 
of the fractions expressing the values of the several 
years rents, that is, the divisor used in each of the 
operations, remains always the same ; the division 
should, tluTefore, be left till the sum of the nume- 
rators is determined, and one operation of that kind 
will suffice. 


40. Enough hois been said to sliow that these me- 
thods of constructing tables of the values of annui- 
ties on lives arc practicable, though excessively la- 
borious, and, in fact, all the early tables of this kind 
were constructed in that manner. We proceed now 
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^pular to show how such tables may be calculated with 
, much greater facility, 

41. By the method of No. 34, it will be found 
that, reckoning interest at 5 per cent,y the present 
value of L. 1 to be received at the expiration of a 
year, provided that a life, now 89 years of age, sur- 

• • 142x0-95238. „ ^ ^ 

vived till then, IS r - ^ But the age of that 

181 

life will then be 90 years, and the proprietor of an 
annuity of L. 1 now depending upon it, will, in that 
event, receive his annual payment of L. 1 then due ; 
therefore, if the value then of all the subsequent 
payments, that is, the value of an annuity on a life 
of 90 be 2*339 years’ purchase, the present value of 
what the title to this annuity may produce to the 
proprietor, at the end of the year, will be the same as 
tliat of L. 3-339> to be received then, if the life be 

•11 u 142X0*952381 , ^ 

still subsisting, or ■ x L* 3*339 = 

181 

L. 2 '4.0.1 ; which, therefore, will be the present value 
of an annuity of L. 1 on a life of 89 ' years of age. 
That is to say, an annuity on that life will now be 
worth 2‘49.'i years’ purchase (7), 

42. In the same manner it appears generally, that, 
if unity be added to the number of years* purchase 
that an annuity on any life is worth, and the sum he 
multiplied by the present value of L. 1, to he re' 
ceiveil at the end of a year, provided that a life one 

. year younger survive till then, the product will be 
" / 'Jhe number of years* purchase an annuity on that 

• '^ounger life is worth in present money. 

• 43. But according to the table of mortality, an 
annaity on the eldest life in it is worth nothing ; 
therefore, the present value of L, 1 to be received at 
the end of a 3^ear, provided that the eldest life but 
one in the table survive till tlicn, is the total present 
value of an annuity of L. 1 on that life. Which, be- 
ing obtained, the value of an annuity on a life one 
year younger tlian it may be found by the preceding 
number; and so on for every younger life successively. 


Exemplificatiak. 


Rate of Interest 5 per vent. 
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un Aiimiitv 

Life. 

mcrcast'd by 

O-HSgSKI, 
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104 

1*000 

i 

0*317 

103 

103 

1-317 

.? 

0*75.'? 

102 

102 

1*753 


1-192 

101 

101 

2*192 

i 

1*624 

100 

100 

2*624 

-A 

2*045 

99 

99 

3*045 

■fi 

2-278 

98 

98 

.3*278 

fi 

2*428 

97 

97 

3*428 


2*555 

96 

96 

3*555 


2*596 

95 

95 

3*596 

18 .. . 

2-569 

94 


44. Proceeding as in No. 36, it will bo footid, that 
at 5 percent, interest, and according to tlie Carlisle^ 
table of mortality, the present value of L. 1 to be 
received at the expiration of a year, provided that a 
person now 89 years of age, and another now 99, be 

then living, is 77:; :; ,, *• therefore, it 

loi X II 

the present value of an annuity of L. 1 on the joint 
continuance of two lives, now aged 90 and 100 years 
respectively, be L. 0*950 ; by reasoning as in No. 41, 
it will be found that the present value of an annuity 
on the joint continuance of two lives, of the re- 
spective ages, of 89 and 99 years, will be worth 
142X0X0*052381 

— X l’.050= l*l92years’ purchase. 


Popular 

View. 


45. In this manner, commencing with the two 
oldest lives in the table that differ in age by ten 
years, and jwoceeding according to No. 43, the 
values of annuities on all the otlier combinations of 
two lives of the same difference of age, may be de- 
termined. 

Tlie method is exemplified in the following spe- 
cimen : 


Ages of two 
Lives. 

Value of an 
Annuity ou 
llioir juiut 
rout mil* 
mice, ill- 
creased by 
Unity. ’ 

Whidi, be- 
ing iniilti- 
plied by 
U-0523U1, 
and tliePro- 
duet by 

Pioduics 
the value of 
an Annuity 
on the two 
joint Lives 
one year 
younger re- 
spectively, 

1 

their Ages 
being 

94 & 104 

1*000 

1X40 

3X54 

0-235 

93 & 103 

93 & 10.‘j 

1*235 

3X51< 

5 X 'r5 

0*508 

92 & 102 

.92 & 102 

91 & 101 

90 Si 100 

1*508 

1*733 

1*950 

5 X 75 
7X105 

7X105 

!»XH2 

9X14-2 

0*753 

0*950 

1*192 

91 Sc 101 

90 Sc 100 

89 Sc 99 

11X181 

89 Sc 99 

2*192 

11 X 181 

1*280 

88 & 98 

14X232 


4(>. Hence, and by what has been advanced in 
the 39th number of this article, it is sufficiently evi- 
dent, how a table may be computed of the values of 
annuities on the joint continuance of the lives in 
every combination of three, or any greater number ; 
the differences between the ages of the lives in eacli 
combination remaining always the same in the same 
series of operations, while the calculation proceeds 
back from the combination in which the oldest life 
is the oldest in tlie table, to that in which the young- 
est is a child just horn. 

47. But, when there are more than two lives in 
each combination, the calculations are so very labo- 
rious, on account, principally, of the great number 
S B 
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p/ fiulair of combmations, tlut no tables of that kind have yet 
\ jcw. publiftlMjU, eacfc'pt three or four for tliree live*. 

Aii<i, in the books that contain table* of the value* 
of two joint lives, melhods are given of ajiproximat- 
iiig towai’ds the values of such cmnl>inutions of two 
uiul of three lives, us have no! ytst hcon calcul.iti'd. 

'J'hcTefore, m^suniing tin? values oi‘ annuities on 
single lives, and on the joint eontinuiiuce of two or 
of three lives, to be given ; we have ra xt to show 
how the most useful prcihlems respecting the values 
of any interests that depend upon the eontinuaneo 
or tin* failuieul life, may be resolved hy them. 

48. h opo&ilioH 1. 'I'iie value of an annuity on the 
survivor of two lives, J end Ji, is equal to the excess 
of the Sinn of the values of annuities on the two 
single lives, al)ove the value of an aiumlty on their 
joint eontinnaneu. 

4.9. DnnuuslKition. If annuities on each of tlie 
two lives were granted to P, during their joint con- 
tinuance, he would have two annuities ;but if P were 
only to receive these u])on eondition that, during the 
joint lives of .7 and 77, he shouhl pay one annuity to 
77; th(‘u, lltL'ie would only reruaiji one to lie enjoyed 
1a liim, or his heirs or assigns, until the lives holh of 
J and B wito extinct ; whence the truth of the pro- 
position is manilest. 

.O('). Prop* 2. The value of an annuity on the joint 
continuance of the two last survivors out of threti 
lives, A, 77, and C, is ecpml to tiie excess of the sum 
of the values of annuities on the three combinations 
of two lives with 77, A with C’, and /7 with (’) that 
can bo formed out of them, ahovi* twice the value of an 
annuity on the joint contiiiuaiiee of all the three lives. 

.51. Demons, If one annuity were granted to P 
on the joint continuance ol’ the two jives and 77, 
another on the joint continua»ce ol‘ A and C\ and a 
third, on the joint continuance of B and (> ; during 
the joint continuance of all the lives he would have 
three annuities, 

Ilut if he were only to receive thi'se upon condi- 
tion that he should pay two annuities to Q, during 
the joint continuance of all the three lives ; then, 
there would only remain to himself one annuity dur- 
ing the joint existence of the last two survivors out 
of the threi? lives. And the triitli of the projHisition 
ts manifest. 

.'Vi. Prop. ;J. Tile value ot an annuity on the last 
survivor ol three lives, A, 77, and C, is equal to the 
excess of the sum of th(‘ values of annuities on eacli 
of the three single h\i?s, togetlier witli tlic value of 
an annuity on the joint continuance of all the three, 
above the sani of the values of thr(*e otlier annui- 
ties; the first dtjpendent upon the joint continuance 
of A and 77, the second, on that of A and C, and the 
third, on 7? and C. 

O'A. Demons* If annuities on e^ch of the three single 
lives were granted to 72 ; during the joint continu- 
ance of all the three, he would have three annuities, 
and from the time of the extinction of the first life 
that failed, till the extinction of the second, he would 
have two. 

Mo tliat he w'oiihl have two annuities during the 
joint existence of ^he two last survivors out of the 
three li\es; and besides these, a tJlird annuity during 
the joint coniinuance of all tiu three. 


Therefore, if out of these, R were to pay one an- P<yulttr 
nuity to during tlie joint coutiuuancc of iho last 
two survivors out of the three lives, and anotlier to Q ' 
during the joint continuance of all the three; he 
would only have left one annuity, which would be re- 
ceivable during the life of the last survivor of rho three. 

But in the dt-monstraiion of tlic last proposition 
(,51) it was .show'll, that the value of what lie paid to 
P, would fall short of the sum of tlie values of an- 
nuities dependent respectively on the joint continu- 
ance of A anil 77, of A and C, and of 77 and C\ by 
two annuities on tlie joint conlniuance of ail the 
three lives. Whence it is evidenl, that tlu* value of 
the annuities he paid both to P and Q, would fall 
short of the sum of tJiese three values of joint lives, 
only by the value of one anuuity on the joint conti- 
nuance ol'all the three lives. 

\Vhercfori ‘, if ti om the sum of the values of all the 
tlirce single Jives, the sum of the values of the three 
cumbinatiuns of two that can befuniitd out of dum 
wx're taken; there would remain less than the value 
of an uMiJuity on the last survivor, by that of‘ an an- 
nu'ty on the joint continuance of tlie three lives. 

IHil if, to tile sum of the values of the three single 
lives yl, 77, and C, there he added that of an an- 
nuity on the joint continuance ol‘ the three, and from 
the sum of these four values, tlie sum of the values 
of the three combinations, A w ith 77, A with (\ and 
B with C be subtracted ; then, the remainder w ill be 
the value of an annuity on the lust survivor of tlbt' 
three livc.s. Which was to he demonsl rated. /. ' 

!>%* Prop, Problem* The law of mortal it y qjid 
the values of single lives at all ages being givu/; to 
determiiu' the present value of an annuity on any 
proposed life, deferred for any assigned term, 

.'i.'J. Solution, rind the present value of an annuity 
on a life older than tlie proposed, by the number of 
year.s during which the other annuity is deferred; 
multiply this by the present value of* L, 1 to be re- 
ceived upon the proposed life surviving tlie terra, and 
the product will be the value sought. 

.50*. Demons* IJjion the proposed life surviving the 
terra, the annuity dependent upon it will be worth 
the same sum, tliat an annuity on a life so much old- 
er is now worth ; tJierefore, it is evident, that the de- 
ferred annuity is of the same present value as that 
sum to be received at the expiration of the term, pro- 
vided the life survive it, 

57* Vorollary, In the same manner it appears, 
tliat the present value of an annuity on the joint 
continuance of any number of lives, deferred for a 
given terra, may be found by multiplying tlie pre- 
sent value of an annuity on the joint eoiitinuanee of 
the same number of lives, older respectively than the 
proposed, by the number of years in the term ; by 
the present value of L. 1 to be received, upon the 
proposed lives all surviving it, 

58. A Temporary Annuity on any single life, or 
on the joint continuance of any number of lives, 
that is, an annuity w hich is to be paid during a cer- 
tain term, provided that the single life or the other 
lives jointly subsist so long ; together witli an an- 
nuity on the same life or lives drferred for the same 
term, are evidently equivalent to an annuity on the 
whole duration of the same life or lives. 
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>*<n>iilar So that the value of an annuity on any life or on 
View, tlie joint continuance of any number of lives for 
* an assigned term, is equal to the excess of the value 
of an annuity on their whole duration, with immediate 
possession, above tlie value of an nimuity ©n them 
deferred for the term. 

ri<J. Whatever has been advanced from No. 48. to 
/J3. inclusive, respecting the values of annuities for 
the whole duration of the lives whereon they depend, 
will apply equally to those which are either deferred 
or temporary ; and, therefore, to determine the value 
of any <lcforred or tirinporary annuity, d(*j>endent up- 
on the last survivor of two or of three livi^s j or, upon 
the joint continuance of the last two survivors out of 
three lives ; wc have only to substitute temporary or 
deferred annuities, as the case may require, for an- 
nuities on the whole duration of tlie lives ; and the 
result will, accordingly, be the value of a tempo- 
rary or deferred annuity on the life of the last 
survivor, or on the joint lives of the two last survivors. 

60. Prop^ A and B being any -two propo.scd 
lives now in existencij, the present value of an an- 
nuity to bo payable only while A survives B, is equal 
to tlie exet'ss of the value of an annuity on the life of 
A, above that of an annuity on the joint existence of 
both the lives. 

61. DemnnR* If an annuity on the life of A, and 
to be entered upon immediately, were now granted 
to upon condition that he should pay it to B 
^lUriiig the joint lives of A and B ; it is evident that 

ere would only remain to /*, an annuity on the 
!i‘i- of A after the decease of B: wlieiice the truth 
of the proposition is manifest. 

62. Wlien any thing is affirmed or demonstrated 
of ant/ life nr lives, it is to he understood as applying 
equally to any propo.scd single life, or to the joint 
continuance of the w'hole of any number of lives that 
iniiy be proposed together, or to that ol' any assign- 
ed number of the last survivors of tlicm, or to the 
last surviving life of tlie wliolt^. 

6S. Prop, 6. The present value of the reversion of 
a perpetual annuity after the laihire of any life or 
lives, is equal to the exetiss of the pre.sent value of 
the perpetuity with inmiediate possession, above the 
present value of an annuity on the same life or lives. 

6*4. Penton^s. II' u perpetual annuity with imme- 
diate poHseShion were granted to P, upon condition 
that ho should pay ilu; annua! produce to another in- 
dividual, during the cxisttmci* of the life or lives pro- 
posed ; it is evi<lcot that tlu?re would only remain to 
Pf the reversion after tlie failure of such life or lives ; 
and the [ireseiit i nlut! of that reversion would numi- 
fcblly lie as stat etl above. 

65, ihe 6lli, 7th, and Hth tables at tiic end of this 
article, wliieh have bemi extracted from the IfJth, 
21 St, and 22d, respectively, in Mr Milne’s Treatise 
on Anuniiie.'s^ \A\] serve to illustrate the application 
of these propo>'itions to the solution of questions in 
numbers. 

In all the followingexamples, we siippo.se the lives 
to be such, as the general avi-rage ol' those the Uar- 
Ih'le table of mortality w^l^ e uistructed from, and the 
rate of intercBt to hr 5 v(r L 

66. £j. 1. Wliut is the present value of an annui- 


ty on the joint lives, and the life of the survivor of Popnlar 
two persons now’ aged 40 and .'JO years respectively? View. 
According to No. 48, the process i.s as follows : 

Value of a single life of by Tabic VI. 

sum ,25*050 

remainhjl 5 *o 66 years’ purchase, 

the required value. 

And if the annuity be L.200, its present value will 
bpL.;i0J,‘?*2, or L.^Oia, 4 b. 

67* A'.r. 2. The lives B, and C, being now 
aged 50, .7.7, and 60 years respectively, an annuity 
on the joint continuance of all the tlirec, is worth 
6*289 years purchase ; What is the value of an an- 
nuity on the joint existence of the last two survivors 
of tliem > 


According to No. 50, the process is thus : 

Ages. 1 

1 Values. 


m & 55 
SH&dO 

8*528 \ 
ViOO'j 

Table VII. 

60 & b'O 

7*601 

Table VJir. 


sum 23*235 
Subtract 2 X C*289 = 12*578 

remains 10*657 years’ purchase, the re- 
quired value, 

'n)erefort‘, if the annuity were L. 300, it would be 
worth L.3197» ils. in present money, 

68. £r, 3. Kequired the value of an annuity on 
the lust survivor of the three lives in tlie last ex- 
ample. 

Proceeding according to No. 52, we have 
Ages. Values. 

50 11 '660 ) 

55 10*347 ( Tub. VI. 

60 8-940 ) 

50, 55, & 60 (i*289 ' (No. 67). 

sum 37'236 

fcjublract the sum of the values ) 
of annuities on the three cum- > 23*235 (No. 67.) 
biuations of two lives, ) 

remains 14*001 years' pur- 
chase, the required value. And if the annuity were 
L. 300, it w'ouhl now' be wortli L. -I-SOO, (is, 

(»9. Bjc. 4. What is the present value ot‘ an annuity 
on a life now 45 years of age, which is not to be en- 
tered upon until the expii-atioii of ten yc^ars : the hrst 
payment tlicreuf being to he made at the expiration 
of eleven years from this time, if the life survive till 
then? 

Soittiion, 

The present vnhie of an annuity on a life of 55 is 
10*347 (Table Vl.), and the present value of L. 1 to 
be received upon the proposed life attaining to the 
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age of55, 0*()1391S; therefore, by No. 

4727 

• 1 1 • 4073 X 0*615913 X 10 *547 

5.7, the required value is 

=: 5*473 yeans purchase ; so that if the annuity were 
L. 200, its present value would be L. 1094, 128. 

70. Ex. 5. Required the present value of an an- 
nuity to be received for the next ten years, provided 
that a person now 4,7 years of age, shall so long 
live. 


Sohdiofi, 

The present value of an annuity on a life of 45, to 
be entered upon immediately, is 12*()48 (Table VI.) 
Subtract that of an annuity on 1 
the same life deferred 10 > 5*473(69). 
years, ) 

the remainder, 7*175 

is the required number of years purchase. And, if 
the annuity were L. 200, its present value would be 
L. 1435. 

71. Ex. i). An annuity on a life of 45, deferred 10 
years, was shown in No. 69, to be worth 5*473 years 
purchase in present money ; let it be required to de- 
termine the equivalent annual payment for the same, 
to bt! made at the end of each of the next 10 years, 
but subject to failure upon the life failing in the 
term. 


number of years purchase the whole of these pre- Popular 
miums are worth, will evidently be increast'd by, 
unity, on account of the payment made now, it will, 
therefore, be 10*984 ; and each premium for an an- 

nuity of L. 1 must, in this case, be = 

L. 0*310087; for an annuity of L. 100 it should, 
tiierefore, be L. 31, Os. 2d. 

75. Ex. 8. Let it be required to determine the 
present value of the reversion of a peiqictual annuity 
after the failure of a life now 50 years of age. 

Solution, 

The value of the perpetuity is 20 years purchase (8.) 

Subtract that of an annuity on 1 .rp , • xtt\ 

the life of so, i "•'560 (Table VI) 


Remains 8*34 years pur- 
chase, die required value of the n:version (63.) 

So that if the annuity were L. 300, its present- 
value would hv L. 2502. 

76. In the same manner it will be found, by the 
68th number and those referred to in the last ex- 
ample, that the reversion of a perpetuity, after the 
failure of the last survivor of three lives, now' aged 
50, 55, and 6*0 years respectively, is worth 5*999 
years purchase in present money ; therefore, if it 
were L. 100 per annumy its present value would be 
L.599i i8S' 


Solution. 

The present value of L. 1 per annum on the pro- 
posed life for the next 10 years, baa just been shown 
to be L. 7*175, and this, multiplied by the required 
annual payment, must produce L. 5*473 ; that pay- 

5*47.3 

Hient must, therefore, be - — =r 0*76279. And, 
/*175 

since the annual payment for the deferred annuity of 
L. 1 per annum w'ould be L. 0*76279, that for an an- 
nuity of L.200 must be L. 152, 11s. 2d. 

72. Ex. 7. Let the present value be required of 
an annuity on a life now 40 years of age, to be 
payable only while that life survives another now of 
the age of 50 years. 

From the present value of a , ^ v 

life of 40, 13-3,90 mible M.) 

Ljbtract that of the two joint ^ j).g84(TableVUI.) 

the remainder. 3*406 

years purchase is the required value (60). 

Therefore, if the aniiuily were L. 100, it would be 
worth L. 340, 12s. in present money. 

73. If the annuity in the Iasi example were to be 
paid for by a constant annual premium at the end of 
each year while both the 11 vt's survived ; by reason- 
ing as in No. 7L it w'ill be found, that such annual 

premium for an annuity of L. 1 sliould be = 

L. 0*341146; for an annuity of L. 100 it should 
tliercfore be L. 34, 2s. Sjd, 

74. Rut if one of the equal premiums for this an- 
nuity is to be paid down now-, ami another at the 
end of each year while both the lives survive; the 


HI. or ASSURANCES ON LIVES. / 

77. An assurance upon a life, or lives, is a .con- 
tract by which the Office or Underwriter, in con- 
sideration of a stipulated premium, engages to pay a 
certain .sum upon such life or lives failing within the 
term for w'hich the assurance is effected. 

78. If the term of the assurance be the whole 
duration of the life or lives assured, the sum must 
necessarily be paid whenever the failure happens; 
and, in wliat follows, that payment is always suppos- 
ed to be made at the end of the year in which the 
event assured against takes place. Tlic anniversary 
of the assurance, or the day of the date of the po- 
licy, being accounted the beginning of each year. 

79. At tile end ol'the year in which any proposed 
life or lives may fail, the proprietor of the reversion 
of a perpetual annuity ot L. 1 after their failure, 
wull receive the pound then due, and will, at the 
same time, enter upon the perpetuity ; therefore, the 
present value of the reversion is the same as that of 
L. 1 added to the money a perjietual annuity of L. 1 
w*ould cost, supposing this sum not to be receivable 
until the expiration oi‘ the year in which the failure 
of tlie life or lives might happen. 

80. Hence we have this proportion. As the value 
of a perpetuity increased by unity is to L. 1, so is 
tlie present value of the reversion of a perpetual an- 
nuity of L. 1, after the failure of any life or lives, to 
tlic present value of L. 1, receivable at the end of 
the year in which such failure shall take place. 

81. Therefore, if the value of an annuity of one 
pound on any life nr livest be subtracted from that of 
the perpetuilyy and the remainder be divided by the 
valued the 2 )erpetuity increased by unity i the qu<i» 
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I^piiUr iienf. mill he the Dalue, in present mone^, of the assure 
, ancc t^one pound on the same life or lives, (6S) 

82. Ex. 1. What is the present value of L. 1, to 
be received at the end of the year, in which a life 
now 50 years of age may fail I 

The rate of interest being 5 per ce7tt, the value of 
the perpetuity is 30 years purchase, and that of tlie life 
, . ^ ... 20—1 8*34. 

11*00; the answer therefore 264-1 — 

L. 0*307143. And if the sum assured were L. 1000, 
the present value of the assurance would be L. 397i 
tifi, lOd. 

83. When the term of a life assurance exceeds one 
year, its whole value is hardly ever paid down at the 
time that the contract is entered into, but, in the in- 
strument (called a Policy) whereby the assurance is 
effected, an equivalent annual premium is stipulated 
for, payable at the commencement of each year during 
the term, but subject to failure with the life or lives 
assured. 

84. But by reasoning as in No. 74, it will be found, 
that an annual premium payable at llie commencement 
of each year in the whole duration of the life or lives 
assured, will be worth one year’s purchase more, than 
an annuity on them payable at the end of each year ; 
and, consequcntl)^, that if the value in })res( iit money 
of an assurance on any life or lives, be divided by the 
number of years purchase an annuity on the same 
life or livivs is worth, increased by unity, the quotient 
will be the equivalent • annual premium for the same 
^^surance. 

85. Ex, 2. Required the annual premium for the 
assurance of L. 1, on a life of 50 years of age. 

In No. 82, the singh* premium fur that assurance 
was shown to be 0*3.07143, and the value of an an- 
nuity on the life is irO’O, therefore, by the preced- 
ing number, tlie required annual premium will be 

= *0313699 for the assurance of L. 1 ; and 

12*00 

for the assurance of L. 1000, it will be L.3J, 7s. 5d. 

86. Ex, 3. Let both the single payment in present 
money, and the equival(*nt annual premium be requir- 
ed for the assurance of L. 1, on the joint continuance 
of two lives of the respective ages of 45 and 50 


years. 

The value of an annuity of L. 1 on the joint con- 
tinuance of these two lives, appears by Table Vll. 

. u T n.o,. f 20—9*737 10*263 

to bu 1.9-737, tlierefore 

L.0-4887H is the single premium, and *****31,* — 

10*737 


L. 0*0455168, the equivalent annual one for the as- 
surance of L. 1 to be paid at the end of the year, in 
which that life becomes extinct which may happen to 
fail the first of the tw o. 

Therefore, if the sum assured w*ere L. 500, the 
total present value of the assuranci* would be L. 344, 
7s. 2d. and the equivalent annual premium L. 22, 
15s. 2d. 

87. Ex, 4, Let both the single and the equivalent 
annual premium be required for the assurance of 
L. 1, on the life of the survivor of two persons now 
aged 40 and 50 years respectively. 

The value of an annuity on the survivor of these 


two lives was shown in No. 66, to be 15*066, 
therefore, by No. 81, the single premium will be^ 

20 + 1 " oj ~ 0*234952 ; and by No. 84, 


the annual one will be =:L. 0*01 46242. 

16*060 

That is, for the assurance of L. 1 to be received at 
the end of tlie year, in which the lust surviving life 
of the two becomes extinct. 

Therefore, for the assurance of L. 5000, the single 
premium will be L. 1 1 74, 1 5s. 2d. the equivalent an- 
nual one L. 73, 2 h. 5d. 

88. Ex, 5, What should tlie single and equiva- 
lent annual premiums be for an assurance on the lust 
survivor of three lives, of the respective ages of 50, 
55, and 60 years. 

The value of an annuity on the last survivor of 
them, was shown in No. 68, to be J 4*001, the single 


premium should therefore be 


20—14*001 


20+1 

L. 0*285666 


5*999 

21 


=r L. 0*285666, and the annual 

L, 0*0190431, for the assurance of L. 1, to be re- 
ceived ut the end of the } ear, in wliich t!ie lust sur- 
viving life of the three may fail. 

For the assurance of L. 2000, the single premium 
would therefore be L. 571, 6s. 8d. the annual one 
L. 38, Is. 9(1. 


89. Lemma, If an annuity be payable at the rom- 
mencement of each year, which some assigned life or 
lives may enter upon in a given term ; the number of 
years purchase in its present value, will exceed by 
unity the number of years purchase, in the present 
value of an annuity on the same life or Jives for one 
year Ies.s than the given term, but payable as an- 
nuities generally are, at the end ol’ each year. 

Demonstration, Since thtr proposed life or lives 
can only enter upon any year aRcr the Erst, by sur- 
viving the year that precedes it ; the receipt of each 
of the payments after the first, that are to be made 
at the commencement ol’ the year, w'ill take place at 
the same time, and upon the same conditions as that 
of the rent for the year then exjnred of the life-an- 
nuity, for a term one year less than the term pro- 
posed : this last mentioned annuity, will therefore, be 
w'orth in present money, just the same number of 
years’ purchase as all the payments subsequent to the 
first, which may be made at the commencements of 
Uie several years. 

And, since the first of these is to be made immedi- 
ately, the present value of tluj whole of them, w ill 
evidently exceed the number of years purclwsc last 
mentioned, by unity, which was to be demonstrated. 

90. If, while the rest remains the same, the pay- 
ment of the annuity w hich depends upon the assigned 
life or lives entering upon any year, is not to be jnade 
until the end of that year ; as the condition upon 
which every payment is to be made, w'ill remain the 
same, but each of them will be one }X'ar later ; the 
only alteration in the value of the whole, w*ill arise 
from this increase in the remoteness of payment, by 
which it will be reduced in the ratio of L. I , to the 
present value of L. 1, receivable at the end of a 
year (2). 
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pcijiiil ir ()i. WOien tlic value of an annuity on any proposed 
\'i< vv. yj. assigned tenu is given, it is evident 

that the value of an annuity on the snmc^life or lives 
for one year less may be found, by subtracting from 
tJic j^iven value, the present value, of the rent to be 
received'upon the proposed life or lives surviving the 
term assigned. 

92. Propimtion, The present value of an assur- 
ance on any proposed life or lives for a given term, 
is equal to the excess of the value of an annuity to 
be ))aid at the end of each year, which the life or lives 
proposed may vtdn upon in the term, above the va- 
lue of an annuity on tlieni for the same term, but de- 
pendent, as usual, upon their surviving each year. 

Demonstration. If an annuity payable at the end 
of each year, which the pr(q>osed life or lives may 
enter upon (luring the given term, he granted to 
upon condition that he sliall pay overM'liat he receives 
to Q, at the end of eacl) year which the same life or 
lives may survive ; it is manifest that there will only 
remain to P, the rent for the year in which the pro- 
posed lilc or lives may fail ; tliat is, the assurance of 
that sum thereon for the givt'ii term (77). Which was 
to be demonstrated. 

95. From the lust four numbers (89 — 92) we de- 
rive the following 

HrLic 

for dciennining tlie pres(*nt value of an assurance on 
any life or lives for a given term. 

Add Uftilfj to llir value of an annuity on the pro* 
posed life or lives J'or the fiivcn term, and from the 
sum suotract the present value of one pounds to he re- 
ceived upon the same life or lives surviving the term ; 
nndtipJp the remainder hij the present value of 
T.. 1, to he received certain f If at the end of a year^ 
and from the product subtract the present value 
of an annuity on the proposed life or lives for the 
term. 

'J’his last remainder will be the value in present 
money of the assuriuuu; of L. 1 during the same term, 
on the life or lives propo.sed. 

94. It ha» been shown above (.14 — 39) , how the pre- 
sent value of L. 1, reeei\able upon any single or joint 
lives surviving an assigned t(Tni, may be found. And 
all that was deiuoustrated from No. 48. to />3. in- 
clusive, respecting annuities on the last survivor of 
two, or of three lives, or o\\ the joint continuance of 
the two last survivors out of three lives, is equally 
true of any particular year s rent of tliose’aimuities. 
TIenee it is evideni, how the present value of 
L. 1, to he received upon the last survivor of two, 
or of three lives, or upon the last two survivors out 
of three lives, surviving any a.ssigned term, may be 
found. 

95. Example. Required the present value ol' 
L. 1, to be received at the end of the year, in which 
a life, now forty-live years oJ'age, may fail, provided 
that such failure ballpens before the exjnration of 
ten years. 

Il( re the present value of L. 1, to be received up- 
on the life surviving the term, will be found to lie 
and tlie value of an annuity on the pro- 
posed life for the leru, is 7*175 (70.) 


Fr(»m 8*175 
subtract 0*528971) 

the remainder 7*646‘024 
being multiplied by 0*952381 

produces 7*281 9'< 
from this subtract 7*17500 


remains L. 0*10093, the required 
value of tlie assurance ; and if the sum assured were 
L. .*;fW)0, the value of the assurance in present money 
w'ould be L. 320, 1 5s. 7d. 

9O’. By numbers 8.0, 9I, and 95, it appears, that 
an annuity, payable at the commencement of each 
of the next ten years that a life of 45 enters upon, is 

worth 7*(>4(» years purchase : therefore, = 

L. 0*013985 will be the annual premium for the as- 
surance of L. 1 for ten years on that lil'e. For the 
assurance of L. .3000, it will therefore l)e L. 41, 

Id. 

97. ^^"h»m the term of the assurance is the whole 
duration of the life or lives assured, I.. I to be re- 
ceived upon their surviving ihc term is worth no- 
thing ; and an annuity on the lives i‘or the term, 
also for their whole duration. 

Therefore, irom No. 93. we derive the following 

Ruf.v, 

for (h'tormining the present value of an assurance (jn 
any life or lives. 

Add unity to the value of an annuity on the propos- 
ed life or lives ; multiply the sum by the present value 
o/‘L. 1, to be received certainly at the end of a year ; 
and f tom the product^ subtract the value of an anmdfy 
on the same life or Ihes. 

^'JIe nanainder will be the value of tlie assurance 
in j)re.st*nt money. 

9s. Example. Required the present value of T.. l, 
to be received at the end of the year, in W'hieh llu 
survivor (»f two lives may fail, their ages now being 
40 and 50 years respectively. 

The value of an annuity on these lives vi*as shown 
in No. (it), to be 15*06*(). 

Multiply 15’06() by 0*952381, from the product 
15*3009, subtract 15*066, the remainder L. 0*2349 28 
the required value, agreeably to No. 87. 

And, in all other Cases, the values determined by 
the rule in the preceding number, will be found 
to agree with those obtained by the method of No. 
81. 

99, When an assurance oti any life or lives has 
been effected at a constant annual premium, and 
kept up for some time, by tlie regular payment of 
that premium ; tiic annual premimu lequired lor a 
new absurance of tlic sunu* sum on the same life or 
lives, will, on account oi’ the increase of age, he 
greater than that at which the first assuranct; was ef- 
fected : 'Iherchire, the present value ef all these 
greater annual premiums, that is, tlie total present 
value of the new assurance, wHl exceed the present 
value of ail the premiums that may In n*after be re- 
ceived under the existing policy. And tlie exetfs 
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I'ojMilar will evidently be the value of the policy, supposing 
^ the life or lives to be still insurable ; that being the 
(M)ly advantage that can now be derived from tJie 
premiums already paid. 

So that, if the present value of all the future iiu- 
nual jnemiuins to be paid under un existing poliey 
for tlie assurance of a certain sum upon any life or 
livt.s, be subiriictod from the present value of the* 
assurance of tlii' sumo sum on llie same life or lives ; 
the remainder will ho the value of tin' policy. 

100. Example, L. 1000 has btam assured some 
years, on a lil'e now 50 years of age lor its whole 
duration, at the annual pnanium of L,20, one of 
which has just now' been paid : What is the value of 
the policy ? 

Tlje present value of the assurance of L. 1000 on 
that life, lias been ‘<h(»wn in No. 8'2. to be L. .S.07» 
'.*s lOd. ; and an aunuity on the life, being worth 
1 1*()0‘ years pinTliase (Table VI.), the present value 
of all the premiums to be paid in liiture under the 
existing poliey, w 1 1*<)6‘ X = L. 46. Od. ; 
the value of the poliey, therefore, is L.Ki.'l, iSs. lOd. 

imnn (liateiy beioie the {layment of the premium, 
the value of the poliey wumld evidently have been 
(ess hy the premium then due. 

JOl. In our invest igatione of the values of annui- 
ties on lives, we have hitherto assumed, tliat no part 
of’ the rent is to be received for tlic year in which 
the life wherewith the annuity may tonninate fails. 

Hut if a jiart of the annuity is to be received at the 
^N)d of that year, proportional to the part ol’ihe year 
wlilrli may have elapsed at the lime of such failure; 
as, in a great number of such cases, some of the 
lives wlierewith the annuity terminates will fail in 
cvi'ry part of the year, and as many, or very nearly 
HO, in any one part of it us in any other ; w e m.'iy as- 
sume, ihul, upon an average, half a year’s rent will 
be received at the end of the year in which such fai- 
lure liappens; and, therefore, that by the title to 
xvhat may lie received aller the failure of the life <»r 
live^ whereon the aniuiity depends, the present va- 
lue of that annuity will be meivased by the present 
value of the assurance of half a year’s rent on tin; 
same life or IIvls, 

102. Thus, for example : the present value of the 
.assurance ofL, 1 on a lil'e of 50 years of age, having 
in No. 82. been shown to be L.O'.'JOyi ♦,‘i, the value of 
an annuity of L. I on that life, wdien payalile, till the last 
moment of itsexistimce, will exceed L.lfbb, its value, 
if only payable, until the expiration of the last year 

it survives, by it will 

therefore be L. I r8.5<). 

JO.'h If, at the end of the year in which an assign- 
ed life A may fail, ^ or his licirs are to receive L. 1 ; 
and are, at the same time, to enter upon an annuity 
of L. 1 , to be enjoyed during another life P, to be 
tlien fixed upon : the present value of QV interest 
will evidently be the same us that of the uasuronce 
on the life of A^ of a number of pounds, oxa^'ding 
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by unity the number of years purchase In the value Popular 
of an annuity on the life ol’f^ at the time of nomi-^ 
nation. 

104. VVliat is the present value of the next pre- 
sentation to a living of ilie clear annual value of 
L..OOO.; //, the present incumbent, being now j() 
years of age ; supjiosing the age of the clerk pre- 
sented to he 25, at the end of the year in w'liieli the 
present incumbent dies ; also, that he takes the whole 
produce of the living for tliat year? 

Hy Table VI. it will be found, that the value of an 
annuity of L. J on a lilt* of 25, is J.. I5‘:»();; ; and in 
No. 82. U lias been shown, tlial the prcient value of 
the assurance of’L. i on a lile of 50, is I/. 0-.'Jp7l4:t, 

Hence, and by tlie lust number, it apjiears, that if the 
annual produce of iJie Jiving were but L. 1, the 
present value of the next presentation w'ould be 
L. 1 ()*.‘j 0.‘{ X 0-:jp7 1 1.8 r= Jrf. ()*474b'7. 'I'he requir- 
ed vnliu , therelore, is L. :i287, (is. .Od. 

105. If, to tiu* value ol’ the succeeding life, deter- 
mined according to No, 103, the value ol‘ the pre- 
sent be atlded, the sum td' these will evidently be the 
present value of both the lives iii succession; and, 
in the case of the preceding number, will be (i'475 
-}- llditir: I S' 185 years’ purchase. 

10(). In No. Jo;;, we proceeded upon the supposi- 
tion that tin* nnmiily on the preheiil lil’e is only pay- 
able up to the expiration of the lust year it survives; 
and, conseijuently, that the succeeding life takes tlie 
wliole rent i’or tlie year in which the present fails. 

Hut, if the succeeding liie is only to take a part o(* 
limt rent, in the same proportion to the w hole, as the 
porliun of the yeai’ which intervenes hidwcf'i) tin; 
faiJure of the present life and the end of the }ear, is 
to tile wliole year, then, by reasoning as in No. 101, 
it will be found, tliat the portion of "that rent which 
the .succeeding life will receive, may be properly as- 
sumed to 1)0 one half. And, instead of increasing 
the number of years’ purchase tlie annuity on the 
succeeding iile wnll be wortli at the end of the year 
in which the other 1’ail.s, hy unity, wt must only add 
one half to that number, in order that the present 
value of the iL'isuranee of the sum on the existing 
life, niay be the mniiher of years’ parchuse, which all 
that may be received during the euceeeding life, is 
now worth. 

107 . The value of the succeeding life, in the case 
of No. lot, will, upon this hypothesis, be 15*805 X 
0*597145 = 6*27605 years’ purchase. 

And this appears to be the most coiTcct way of 
calculating t!u; value of an annuity on a succeeding 
life; although that of No, 108, proceeds upon the 
jiriucipJe on wdiieh life interests are generally va- 

108. Hut the value of two lives in succession, will 
be the same on both hypotheses. The rent for the 
year in which the hrst may toil, being, in tJie 0110 
case, given entirely to the successor ; and, jii the 
other, divided equally between the two. 

This is also true of am greater number of succes- 
sive live?. 
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10(), We now proceed to treat the subject of 
Annuities Algebraically, 

L ON ANNUITIES CERTAIN. 

Let r denote the simple interest of L. 1 for one 
year. 

St any sum put out at interest. 

w, the number of years for which it is lent. 

its amount in that time, 
a, on annuity for the same time (3 and 4.) 

M; the amount to which that annuity will in- 
crease, wlien each payment is laid up us it 
becomes due, and improved at compound 
interest until the end of the term. 

V, the present value of the same annuity (6.) 

110. Then, reasoning os in tlic first number of 
this article, it will be found that w =: a* (1 4. r)”. And 
by No. 2. it appears, that the present value of s 
pounds to be received certainly at llic expiration of 

n years, is s — or a(1 + r)"*- 

111. The amount of L. 1 in u years being (l 4. rf, 

its increase in that time will be (1 -j-r)" — 1 , and when 
it is considered that this increase arises entirely from 
the simple interest (r) of L. 1 being laid up at the 
end of each year, and improved at compound inte- 
rest during the remainder of the term ; it must be 
obvious that (1 4. r)”— 1 is the amount of an annuity 
of r pounds in that time, but r ! a : (1 4- r f — 1 '. 
^[{1 + , which, therefore, is equal to m, the 

amount of an annuity of a pounds in n years. 

112. Reasoning as in No. 8. it will be found, that 

sinco r K', a the present value of a perpetual 


n years, its value at the time of entering upon it will 
- Q — (1 + has just been shown; there- 

fore its present value will be 

ll.'J. In the same manner, it appears that, when 
the entrance on a perpetuity of a pounds is deferred d 

years, its present value will be^(l 4. r)“‘‘*(ii0andll2.) 

116. 7 being any number whatever, whole, frac- 
tional, or mixed, let denote its logarithm, and 
the arithmetical complement of that logaritlira ; 

so that tlicsc equations may obtain, 

Then, for tlie resolution of the principal questions of 
this kind by logaritlnns, w'c siiall Jiave these formula?- 

1. Amount of a sum improved at interest* 

A)n=: w>.(l4.r) 4 -Aa, (HO.) 

2. Amount of an annuity tvhen each payment is laid 

up as it becomes duey and improved at interctif 
until the expiration the term* 

l] + ^a + *r, (111.1 

3. Value of a lease or an annuity* 

Xv = X [ 1 — (I + rf" + Afl 4 . Kr (1 1 5.) 

4. Value of a deferred annuity y or the rcneaml of any 

7mmber f yems lapsed in the term of a lease, 

+ —(1+0 ^^^^J+Aft4-Kr,(ll4.) 


annuity of a pounds is - . 

113. If two persons, A and By purchase a perpe- 
tuity of a pounds between them, which A and his 
heirs or assigns are to enjoy during the first n years, 
find By and his heirs and assigns, for ever after. Since 
the value of the perpetuity to be entered upon im- 
mediately, has just been shown to be p the present 

value of B*s share, that is, the present value of the 
same perpetuity when the entrance thereon is defer- 
red until the expiration of n years, will be -(r + 1 )*”, 

^110) ; and the value of the share of A will be thus 
much less than that of the whole perpetuity (21 ), and 

therefore equal to 2[l-(I+rr] =sv, the present 

value of an annuity of a pounds for the tenn of n 
years certain. 

lu. If the annuity is not to be entered upon un- 
t'd the expiration of d years, but is then to continue 


5. Value oj a deferred perpetuity, or the reversion f 
an estate in fee simple, after an assigned term. 

AV = Aa 4.*r-|.rfx(l+r), (115). 

By means of each of Uicsc equations, it is manifest 
that any one of the quantities involved in it may be 
found, when the rest are given. 

117. If the interest be convertible into principal t 
times in the year, at equal intervals, since the inte- 
rest of L. 1 for one of these intervals will be -,(109), 

and the number of conversions of interest into prin- 
cipal in n years m ; to adapt the formula in No. l lO- 

to this cose, wc have only to substitute ^ for r, and 

vn for n, in the equation wi=: a(1 4- rf there given, 

whereby it will be tranformed to tliis, wizta^ 1 +-y”. 

118. According as v is equal to 1, 2, 4, or is infi- 
nite ; that is, according as the interest is convertible 
into principal yearly, half-yearly, quarterly, or conti- 
nually, let m be equal to y, h, u, or c ; so shall 
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of i each (including the one only then due), tlio 
1. 1 « ‘lie sin'P'c interest which 


sum, 


and c ^ . 

N being the number whereof nr is the hyperbolic 
logarithm^ and nr x 0’43429448 its logarithm in 
Briggs' System, and the common tables. 

119. From No. 117 and lio, it follows, that the 
present value of s pounds to be received at the end of n 
years, when the interest is convertible into principal 

at r equal interval, in ye«-. is . (l + 

ISO, When the present values and the amounts of 
annuities are desired, let the interest be convertible 
into principal at v equal intervals in the year, 
while the annuity is payable at w intervals therein, 

the amount of each payment being 

121. Case I. fJL being any whole number not great- 
er than let i s ~ , so that the interest may be 

<T V 

convertible into principal times in each of the in- 
tervals between the payments of the annuity. 

Tlien will the amount of L.I, at the expiration of 

the period ^ be (117), and tl>e interest of 

L.T for the same time will be 

whence the present value of the perpetuity will be 
1 


the value of the perpetuity should yield at the expi- 
ration of each rth part of u year, in order to supply 
the deficiency (both of principal anti interest) that 
would be occasioned during each of those periods, 
in any fund out of which the several payiiuints of 
tile annuity might be taken, as they respectively be- 
came due ; and since - : j : 


pression will be the value of such perpetuity with 
immediate possession (8); tlic value of the same 

deferred n years, will therefore be a 

('*7r (119). Whence it appears, that the 

present value of the annuity to be entered upon im- 
mediately, and to continue n years, wdll be 

“ G+^)' [»-o +:)■'*] =v. 

128. Case 3. When, in consequence of the annuity 
bein^ always payable at the same time that the inte- 
rest 18 convertible, r =: w. 

Since the interest of L. 1 at the expiration of the 
period i w'ill be the value of the perpetuity will 
I 

be -——=-(8), whence, proceeding as before, wc 


(8), and the value of the same defer- 

(■+7)'- 


red n jTars, will be ^ 


. ('+7)- 


J’orc the present value of the annuity to be entered 
upon immediately, and to continue n years, will be 


'(■+7)' 


V. 


122. Case 2. fA being any whole number greater 
than T, let so that the annuity may be pay- 

able fj times in each of the intervals between the 
payments of interest, or the conversion thereof into 
principal. 

Then, at the expiration of the -th of a year, wlien 

the interest on the purchase-money is first payable 
or convertible, the interest on all the ju — 1 payments 
of the annuity previously made, wHl be 

^[(.<«-l)+(l»-2)+(f.-S)+ +3+2+1] 

_a r •> (“—I }. which, adding the ft, payntents 
w 2 t 
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obtain the present value of the annuity, 

(If- r — ►w"! 

- I 1 — (1 + “ ) J — rsT, and conse- 

quently ft = 1, the values of v, given in the two pre- 
(119)7 there- ceding cases, will be found to coincide with this. 

124. According as v and w are each equal to 1, 2, 
4, or ore infinite ; that is, according us the interest 
and the annuity are each payable yearly, half-yearly, 
quarterly, or continually, let v be equal to y, h, q, 
or c, then will 

y = (! + »•)■■"]. 

+^n. 

y = “-[l-(l+jr^*], 

and <? = “ ^ being as in No. 118. 

125. The amount of an annuity is equal to the 
sum to which the purchase money would amount, if 
it were put out and improved at interest during the 
whole term. 

For, from the time of the purchase of the annuity, 
whatever part of the money that was paid for it 
may be in the hands of the grantor, he must improve 
tlius to provide for the payments thcreol'; and if the 
purchaser also improve in the same manner all he 
receives, the original purchase money must evident- 
3 c 
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Alifrhraical ly receive the same improvement during the term, as 
^ jj. l^jjj yp jjj interest at its commencement, 

liJf). The periods of conversion of interest into 
principal, and of the payment ol’ tlie annuity being 
still designated as in No. 120; since in w years, the 
number of periods of conversion will be i»», in the 
I at Casey Where the interest is convertible fj. times 
ill each of the intervals between the payments of the 


(i + -V— I 

1 /. . r\t>n a 

annuity, we have M J ^ J ’/ a* 

V ^ v) 

= M, (117, 121, and 12,)). In the 2d Cascy when 
the annuity is payable {jl times, in each interval be- 
tween the conversions ol interest, 





= M, (117, 122, and 12.5). 

And, in the Ikl CasCy when the annuity is always 
payable at the same time that the interest is conver- 





123, and 12.5). 

127* According a.s v and 'T are each equal to 1, 2, 
4, or arc infinite ; that is, according as the interest 
and the annuity are each payable yearly, half-yearly, 
quarterly, or continually, let M be denoted by y, A', 
7', or C ; 


then will — 1 


and c =p(N— 1 ) ; N being as in No. 1 1 H. 

12S. Urn tuple 1. What will L,320 amount to, 
when improved at compound interest during 40 
year.'! ; the rate of interest being 4 per cent, per an- 
num ? 

Hy the first formula in No. 11 6', the operation will 
be as follow's : 

1 -f. ?•= rai A 0*01 7033,31. 

X // = 40 


So that in this case the amount would be L.15C0, Algebraical 
. 2s. 9id. ^ 

130, Zix. 3. Required the present value of an an- 
nuity of L. 250 for 30 years, reckoning interest at 5 
2 )er cent. 

By the third formula in No. 116, the operation 
will be thus : 

K (l-f.r)-l = )i 1*05= 1-9788107 
X » = 30 

(1 + O-'Ws -2.3137704 K 1-3643210 

1-^1 + ?•)'« = -76862296 a'i- 8857133 
fl = 250 A 2-39794()0 
7-= -05 » 1-3010300 


V=: 3843*1 14 X. 3*5846833 
And the required value is L.3843, 28. o\d. 


131. Ex. 4. The rest being still the same, if the 
annuity in the lust example be payable half-yearly, 
in the formula of No. 122, v will he equal to 1, 
<r=:2, and /i,= 2; that formula will thtreibro be- 
come a v; and tlie 0- 

peration will be thu.< : 


]_(14.rr» A 1*88.57133 
a = 250 A 2*3979400 


I No. 130. 


-+- = 20-25 \ I';i0fi4250 
r 4 


V=r 3S91*15A.3-.5900783 
The vitiue of the annuity will, therefore, in tins 
case, be L. .3891 » 3.s. 

132. Ex. 5. To what sum M ill an annuity of L. 120 
for -20 years iiinount, when each payment is improved 
at compound interest, from the time of its becoming 
due until the expiration of* the term ; the rate of in- 
terest being 6 per cent. ? 


The operation by the second formula in No. 1 1 6 is 
thus : 

1 -f r= 1-06 A 0-02530586.5 
X « = 20 


(l-l-r)" A 0-681.3,3.36 
.^=1: 320 A 2*50.51.500 

m = J.536-.327 > .3-1864836 
And the answer is L.l 536, 6s. O’ld. 

129. Ex. 2. If the interest were convertible into 
principal rveiy half-year, the operation, according 
to No. 117, would he ihu.^: 

I -f- ^=: 1-02 A 0-00860017 

X » = 80 


0-1)880136 
5 = .':20 a 2*5051500 


( I -I- r)" = 3-2071 35 A 0 *. 506 l 1 73 

( J 4. r)"-* 1 = 2*207135 > 0-3438289 
a= 120 a 2 0791812 
r = -06 1-2218487 

M =r 4414-27 A .3-6448588 
And the amount required is L. 4414, 5s. 5d. 

133. Ex. 6. Tlie rest la;ing the same as in the last 
example; if both the interest and the annuity be 
payable half-yeaj ly, the amount will be determined by 
the second of the formube given in No. 127 ; vvhich, in 

this case, will become '1 J» and the 

operation will be as follows : 


m =; 1560.14 A 3-193lC36 
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1'03 K 0'01283728 
X 40 


(rOS)’® = 3-26204 \ 0-51348.92 


(l‘03p— 1 = 2-26204 >. 0-3545003 
120 a 2-0791812 
-06/1 1-2218487 


a -g n Alpfbraifal 

years will be =: i— jL w liicli probability, 

when the lUe, term, and talde of rnovtality, arc the 
same as in the last No. will l)i« 

137* li* two lives A and B l>c proposed, since the 
probability of A surviving n years will be — > atul 


M =r 4.524‘08 7^ 3-6.333302 
So that the amount in tlus case, would be L. 4.^24, 
is. 7id. 


ir. ON THE PROBABILITIES OF LIFE. 

I.*?!*. Any persons A, R, C, &c. being proposed, 
let the numbers which tables of mortality (32) adapt- 
ed totlufm, represent to attain to their respective ages, 
be denoted by the symbols «, b, e, &c. ; while lives n 
years older than those respectively, arc denoted thu.s : 

”//, "C, &c. and the numbers that attain to their 

ages, by the symbols **<7, ”/>, ; also let lives m 

years younger than /J, 6’, Ac. be denoted thus : 
('n, numbers which the tables 

show to attain to those younger ages, are designated 
by the symbols a„^ c„^ &c. 

Then, if // be 21 years of age, and we use the 
Carlisle Table, we shall have a = 6*047, and *V r= 
/>3()2, the number that attain to the ago of thirty-five, 
or that live to be fourteen years older than A, 

Hence the number that are represented by the 
table to die in n years from the age of A^ will be 
a — ’'rt, that is in 14 years, a — •'■‘rtr ; and by the 
'Jable,i n 14 years from the age of 21, that 
m 2i and 33, it will be (i047 — 336’2 = ()8,». 
'rohirm, 'i’o determine the probability that 
led life A, will surviv<; n years, 
ion. a being the number of lives in the l.ible 
■tality, that attain to the age of that wln'el) is 
ised, conceive that number of lives to be so se- 
ected, (of which A must be one,) that llu\^ may each 
have the same prospect with regard to longevity, as 
the proposed life and those in the table, or the average 
of those ironi which it was constructed ; then will tlie 
number </f them that survive the term bc”fl (134). 

So that the number of ways all equally probable, 
or the number of equal chances for the happc’uing of 
the event in question is "a ; and tlie wliole number 
for its either happening or failing is q ; therefore, ac- 
cording to the first principles of the doctrine of pro- 
babilities, the probability of the event happening, 

that is, of A surviving the term, is — • 

If the age of A be 14, the probability of that life 
surviving 7 years, or the age of 21, will, according 

to the Carlisle Tabic, be nr 0-p5454. 

136. Since the number that die in « years from 
the age of ^ is n — ( 1.^4), it appears, in the same 

manner, that the probability of that life failing in n 


that of 7? surviving the same term v\ ill lie it : 

’Vi 

pears from the- doctrine of probabilities that— oi 
If, M 

will be the measure of the probability that tires 

lives will both survive n years. 

In the same manner it may be shown, tliat the pro- 
bability of tlie tlirec lives B, and (' all surviving 

’V/ 

n years, will be measured by ~ 

M/ j V 

— • And, universally, that any numlier of lives A^ 
By C) Arc, v;ill jointly survive n years, the probability 


(abcy Arc.) 
abcy Ac. 


% 


138. Let — = -r = ,A— =r c, Ac.; al- 
a n * b » 

, ”(a//c,Ac.) , , , , 

'«I5rA'(r ~ ^ tiieproliahr- 

litres of //, B, (\ Ac. surviving n vtars may lie de- 
noted i)y Ac. respectively ; n »d that of ail 

those lives jointly surviving that term by Jabt,iic.} 

Then will the juobabilily that noiu of those lives 
w ill survive n \ curs, be ( 1 — « ) . { 1 — ^ i . ( 1 — r ). Ac. 

• Yl 11 tt 


13f). But the probability that soim* om^ or more of 
these lives will survive n years, vvill be just what the 
probability last mentioned is deficient of certainty ; 
its measure therefore, being just what the measure of 
that probal)ility i.s deficient of unity, vvill be 
1— (j— b")-!!— /') • O—hO ■ 


140. CoroL L When there is only one lift' A, this 
will be 

141. ror«6 2. When there are two lives and 7?, 

it bccoiiu's a A— (ah), 
n « n 

142. Coiol. 3, When there arc three lives //, /?, 

and it becomes -f -f /— — 

(k) -f (a be). 

n n 

14.3. When three live.s Ay By and C arc proposed, 
that at tlic expiration of n years Uiere will be 
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the probability is 

none + Jaltc) 

|^{b 4) . (1—/) = „(oi) —,(«*«) 

(ac) . (1— ,4)= „{ac)—^(ak) 

(fc).(l-,a)=,(fe)-„(«fc) 

And the sum of these rour^(flA) +^j(rtc) +„(^c) — 

2 (abc)i is the measure uf the probability that some 

two at the least, out of these three lives, will survive 
the term. 


ABC 

AB 

AC 

DC 


C 

B 

A 


III. OF ANNUITIES ON LIVES. 


1 44. Let the number of years purchase that an an- 
nuity on tlie life of A is worth, that is, tlie present 
value of L. 1, to be received at the end of every year 
during the continuance of that life, be denoted by a ; 
while the present value of an annuity on any number 
of joint lives A, B, C, &c. that is, of an annuity which 
is to continue duri||g the joint existence of all the 
lives, but to cease mh the first tliat fails, is denoted 
by ABC, &c. 

Then will the value of an annuity on the joint con- 
tinuance of the three lives A, J3, and C, be denoted 
by ABC. 

And on the joint continuance of the two A and B, 

by AB. 


145. Also let ^A and a^ denote tlie value of an- 


nuities on lives respectively older and younger than A^ 


by t years : While ^(abc &c,) designates the value of 
an annuity on the joint continuance of lives t years 
older than At B, C, &'c. respectively ; and (abc &c.)^ 

that of nn annuity on the same number of joint lives, 
as many years younger than tliesc respectively. 


146. Let present value of L. 1 to be re- 

ceived certainly at the expiration of a year, be de- 
noted by V. 


Then will o”be the present value of that sum cer- 
tain to be received at the expiration of n years. 

But if its receipt at the end of that time, he de- 
pendent upon an assigned life At surviving the term, 
its present value will, by that condition^ be reduced 
in the ratio of certainty to the probability of A sur- 
viving the term, that is, in the ratio of unity to „c, and 


will therefore be av”. 

tt 

In the satne manner it appears, that if the receipt 
of the money at the expiration of tlie term be depen- 
dent upon any assigned Jives, as Ay B, C, &c. jointly 
surviving that period, its present value will be 

Jabc 

147. Let us denote the sum of any series, 
M i(abc)v 4- -j- j(ak)v’ + &c. thus, 

Sjabc)v\ by prefixing the italic capital S to the 


pneral term thereof. Then, from what has just AJMbniifliil 
been advanced, it will be evident, that abc &c. = 

Sjialfc&c*)v*» 


When there are but tliree lives A, J?, and C; this be- 
comes ABC = b’^(a5c)v"* 

When there are but two, A and it becomes 
AB ss St,(^b)v\ 


And in the same manner it appears, that for a 
single life A, A zz S,^av\ 

148. (abc dre.)v" s= (i38), where 

* abc &c. ' 

the denominator (abc &c.) is constant, while the nu- 
merator varies with the variable exponent n. And 
the most obvious nieiliod of finding the value of an 
annuity on any assigned single or joint lives, is to cal- 
culate the numerical value of the term ^(abc &c.)v" 
for CBcli value of n, and then to divide the sum 

of all these values by abc dfc. ; 

^ abc &c. 


S (abc &c.)v^ =: abc dre. 

In calculating a table of the values of annuities on 
lives in that manner, for every combination of joint 
lives, it would be necessary to calculate the term 

\abc &c.)v* for as many years as there might be be- 
tween tlie age of the oldest life involved and the oldest 

in the table ; and the same number of tlie terms ’‘av” 
for any single life of the same age. 

But this labour may be greatly abridged as follows: 

PllOB. I. 

149 . Given '(abc, &c.), the value of an annuity on 
any number of joint lives, to determine abc, &c. that 
of an annuity on the same number of joint lives re- 
spectively one year younger than tliem. 

Soiution, 

If it were certain that the lives abc, &c. would all 
survive one year, the proprietor of an annuity of L. 1 , 
dependent upon their joint continuance, would, at tlie 
expiration of a year, be in possession of L. 1, (the 
first year's rent, ) and an annuity on the same iHimber 
of lives, one year older respectively than abc, &c, 
therefore, in that case, the required present vfdue of 

the annuity would be v Q-|.'(abc, &c.)[], (146.) 

But the probability of the lives Ay Bt C, &c. joint- 
ly surviving one year, is less than certainty, in the 
ratio of ,(c5c drc.) to unity ; therefore abc dc. = 
,(a^&c.)vfl -I- '(abc&c.)]. 

150. Vorol. 1. When there are but three lives, Ay 

By and C, this becomes abc =: /(o5c?)o[l '(abc)]. 

151. CoroL 2. When there are only two, A and By 

AB=r ,(ah)vi\ + '(ab)]. . , ^ . 

152. CoroU 3. And for a smglc hfe Ay it appears, 
in the same manner, that A flv (I + 'a). 

153. Hence, in logarithms, wc have these equa- 
tions, 


1 
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Al^ebralfftl AA=:AV-|-A.a-|-A(l4> 'a), 

A AB ’4" 

AABC=:AV+A/<7 + A,d + A^C + A[l + '(ABC)], 

A'C. &C. &C. 

Upon which it may be observed, that a w + A 
the Slim of the first two logaritlims that are employ- 
ed in determining A ft'orn 'a, also enters the opera- 
tion whereby ab is determined from '(ab). And 
that A V + A + A the sum of the first tliree 
Jogarithms that serve to determine ab from ^(ab), is 
uiso required to determine abc from '(abc); which 
observation may bo extended in a similar manner to 
any greater number of joint lives. 

1 IV means it is easy to complete a table 
of the values of annuities on single lives of all ages ; 
beginning with the oldest in the table, and proceed- 
ing regularly age by age to the youngest. 

Also a table of the values of any number of joint 
lives, the lives in each succeeding combination, in 
any one series of o()erations, (according to the retro- 
grade order of the ages in which they are comput- 
ed), being one year younger respectively than tliose 
in the preceding combination. 

And, if a table of single lives be computed first, 
then of two joint lives, next of tlirec joint lives, and 
so on ; the calculations made for the preceding ta- 
bles will be of great uso for the succeeding. 

155. Having shown how to compute tables of the 
values of annuities on single and joint lives, we shall, 
in what follows, always suppose tliose values to be 
given. 

156. Let the value of an annuity on the joint con- 
tinuance of any number of lives, Af B, C, Ac. that 
is not to be ontered upon until the expiration of t 
years be denoted by ^^(abc &c.) 

Then, if it were certain that all the lives would 
survive the term, since the value of the annuity at 

the expiration of the term would be ^(abc &c,), 

(l ir)), its present value would be v^*^(abc &c.), 

(U6). 

But the measure of the probability that all the 
lives u'ill survive the term is ^(adc &c.), therefore 

^^{abc &c.) == J^aAc &c,) vK ^abc See,), 

In the same manner, it appears, that for a single 
life J, ^^A = ^A, 

157. Let an annuity for Uie term of i years only, 
dependent upon the joint continuance of any 
number of lives, At B, C, Ac. be denoted by 
^(abc Ac.) ; and, since this iemporarif annuity, to- 
gether with an annuity on the joint continuance of 
the same lives deferred for the same term, will evi- 
dently be of the same value as an annuity to be en- 
tered upon immediately, and enjoyed dur^ their 
whole joint continuance, wc have ..^(abc Ac.) -f- 

...^(ABC Ac.) =: ABC Ac. ; whence, -^(ABO Ac-) = 
ABC Ac. — -^f(ABO Ac.). 
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158. To determine the present value of an annul- 
ty on the survivor of the two lives A and /?, (155), 
wliich we designate thus, ab. 

Solution, 

The probability that the survivor of these tw^o lives 
will outlive the term of n years, was shown in No. 

141, to be + 5— (a5); therefore, reasoning 

os in No. 146, it will be found, that the pre- 
sent value of the wth year's rent of this annuity is 

4- h — and the value of all tl»e rents 

thereof will be 

+ "" ; so that ABSA + B — AB 

(147), agreeably to No. 48. 

Prob. hi. 

159. To determine the present value of an annuity 
on the last survivor of t hree lives. A, By and Cy (155) ; 
which we denote thus, abc. 

Solution. 

The present value of the nlh year’s rent is 

[*“ 

(142 and 146) ; whence, it appears, as in the pre- 
ceding number, UiatABC^ A-|- B — AB— AC 
— BC -4- ABC, agreeably to No. 52. 

Prob. iv. 

160. To determine the present value of an an- 
nuity on the joint existence of the last two survi- 
vors out of three lives. Ay By C, (155) ; which wc 

denote thus, abc* 

Solution, 

The present value of the «th yearns rent is 
— (143 and 
146); whence, reasoning as in the t«vo preceding 

numbers, we infer, that abc =r ab ac bc — 

2 ABC, as was demonstrated otherwise in No. 51. 

161. Since tlie solutions of tlie last three problems 
were all obtained by showing each year $ rent (as 
for instance tlie utb) of the annuity in question, to 
be of the same value with tlie aggregate of the rents 
for the same year, of all the annuities (taken witli 
their proper signs) on the single and joint lives ex- 
hibited in the resulting formula: if any term of 
years be assigned, it is inanii'est that tlie value of 
such annuity for the term, must be the same as that 
of tlie aggregate of the annuities above mentioned, 
each for tlie same term, 

Prob. v. 

162 . A and B being any two proposed lives novs 
both existing, to determine the present value of uu 
annuity receivable only while A survives B. ' 
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Alai’braiChl Solutim. 

Vit'W. 

* A rent of this annuity will only be payable at 
the end of the ?/tli year, provided that li be then 
(lead, and /t living ; but the probability of H being 
then dead is 1 — J), and that of A being then living 

and these two events are independent ; therefore, 

the probability of their both Inippening, or that of the 
rent being received, is (1 — ^h) the 

present value of that r(.‘nt is, therefore, 

wlience, it follows, that the required value of the an- 
nuity on the lile oi' A after that of Bj is a — ab, 
agreeably lo Ko. 6'0. 


IbVi. If' the payment for the annuit}^ which was the 
subjeel of tlie last problem, is not to be made in pre- 
sent money, but by a constant annual premium p at 
the end of each year, while both the lives survive ; 
since An is the number of years purchase (6‘) that 
an annuity on the joint continuance of those lives 
is worth, the value of p will bo determined by this 
e(juation, p . ab s: a — ab, whence we have p = 

A 

1 . 

Ali 


Hut if one premium p is to be paid down 
nows and at\ ecjual premium at the end of each year 
while botli the lives survive, w'e shall havey? . (1 -f-AB) 
, A — AB 

= A — An, and p = , 

^ 1 -f-An 


Ifi/J. For numerical exam])les illiustrative of the 
formulae given from No. li)8 to tlio iwescnt; see 
Nos. (id — 74. 


Pnon. VI. 

1 fid. A and B arc in possession of an annuity on 
the life of the survivor of them, which, if either of 
them die before a third person T, is then to be di- 
vided etjually betwetMi C and the survivor during 
their joint lives ; to determine the value of Cs in- 
terest. 


Soliiiion, 

That at the end 
of the 7 /th ^eai 

t.KH wifi be iiip pv()babilily, ni«llipli('d by Cs propor- 
tional living tion ot' (la* aimuity in that circitiiHiancc, i*» 

A nc i — ((^c) = h yhey^^iabe)^ 

B AC .J (1— ,/>)•, = I 

and the sum of these being -p i — Jinffc), 
the value of ffs interest is ac J bc — abc. 

Pnon. \if. 

ll»7. An annuity after the deecMse of Ay is to bc 
e(|iuill\ divided between li and l” during their joint 
livi s, and is then to go entirely to t.b(.‘ lust survivor 
j■orlli^ life; it is proposed to find the value of 7J’s 
inleusi iherein. 


Solution* Alitebmical 


That at 
of the 1 
there V 

dead 

the end 
nh year 
rill be 

liviuj; 

The probability, nuiIiipllGd by 7i*s propor- 
tion of the anuMity in that eiininaitance, i» 

A 

AC 

BC 

n 

w n 

^b — Ub) — JJtc) -f j^nhe ) ; and the 


sum of these being ^ J 

value of B*ii interest is ii — ah-*-^ ^ 


Prob. viii. 

1 f)8. Ay By and C purchase an annuity on tlic life 
of the last survivor of them, which is to be divided 
equally at the end of every year among such of them 
a.s may tlien be living; what should A contribute to- 
wards the purchase of this aimuity I 


Solution* 


That at the eod| 
ol a years there 
will be 

dead iivna* 

The probability, mnUiplied by A*s propor- 
tion of Uie annuity in that circniniUaiiee, is 

none ABC 


C 

AB 

+ 

B 

AC 


BC 

A 

(ac) -p (abc) ; and 


the sum of these being a — ^ {ab ) — J (Of)-f-i {(i6c)y 
n *n n a 

the required value of >4 s interest is a — i ab — 
b AC -f I ABC. 

Prob. ix. 

lG<). As soon as any tw'o of the three lives, Ay By 
and C, are extinct, Z) or his heirs are to enter upon 
an annuity ; which they arc to enjoy during the re- 
mainder of the survivor’s life ; to determine the va- 
lue of D’b interest therein. 


Solution* 


That at the end 
ofw years there! 


will bc 

1 


dead j 

livini' 

The probability is 

AB 1 

c 

,«-,(«<•)- (/«) + ^{obc) 


B 

b~ (ab)— {he) + {abc) 

” n n 

nc 

A 

fl«- (a/ 7 )— (flc) -4- (abc) ; and the 
” n n n 


sum of all these being c — 2 (ab ) — 2 («c) 

7/ M ft Tt R 

— 2 (he) -|-3 (abc)) tlic value of D’s interest is 

n n 

A -I- B + C— 2 AB — 2 AC — 2 BC + 3 ABC. 

170 . The last four may bc sufficient to show Iho 
method of proceeding with any similar problems. 

m 

171. Let ^(abcy &Q*) denote the probability that the 



ANNUITIES. 


Algebraical last m survivors out of w -f ft lives Af B, C, &c. will 
jointly survive the term of t years. And when ai= 0, 
the expression will become Ac.) the probabi- 
lity that the lives will all survive the term (138> 


When jM=:J it will become ^ 

measure of the probability that the la.st survivor of 
them will outlive the term ; which it will be better to 


write thus, t{ak, Ac.), retaining the vinculum, but 
omitting the unit over it]^ as in the notation of 
powers. 


nuance of the last m survivors above mentioned full 
before the expiration of / years; but the })robubiIity 
of their joint continuance failing in the term, is 

^ i[al»Cf Ac.); therefore, the value of Q’s inte- 
rest in the annuity to be received after / years, is 

1^1 — &c.)] -iinlii ; and the whole value 

of Q*s interest, is 1 


Also let ABC, Ac. denote the value of an annuity 
on tlie joint continuance of the same number of last 
survivors out of the same lives. Then, if (x be equal 
to 0, it will be abc, Ac. the value of an annuity on 
the joint continuance of all the lives ; when >«= I, it 
will be ABC, Ac. the value of an annuity mi the last 
survivor of them. The values of annuities on tlie 
last survivor ol’two and of three lives, will be denot- 
ed as in Nos. 1.08 and IT)*) respectively ; and that of 
an annuity on the joint continuance of the last two 
survivors out of three lives, as in No. KiO. 

The value of an annuity on the last m survivors 
out of tliese m u lives, according as it is limited to 
the term of / years, or deferred during that term, will 
m m 

also be denoted by Ac. or '^fAr.c, tVc. (1.H) 

and 157.) 


Pfiou. X, 

17 2. An annuity certain for the term of / -j- v years,, 
is to be enjoyed by P and his heirs during the joint 
(‘xistence of the last m survivors out of m -p fx lives, 
J, 7^, i\ Ac.; and if that joint existence fail before 
the t'xpiration of / years, the annuity is to go to Q 
and his heirs, ibr the remainder of the term ; to dt- 
terniine the value of (^’.v interest in that annuity. 

SOLUTION. 

Q’.? expectation may be distinguished into two 
parts ; 

1st, That of enjoying the annuity during the 
term of / years, 

2d, 'riiat of enjoying it after the expiration of 
that term. 

The sum of the present values of the interests of 
and together in the uniiuity for the lenii of / 
years, is iiiaiiil'estly cijual to the whole present value 
of the annuity certain for that term; that is, equal to 
1 — 

(11.3 and I4()); and the value of P’s interest 

r ' 


^ABC, Ac. 

173. CuroL I. When the whole aiinuily certain is 

a perpetuity, d =0, and tlie value of Q's interest 

• 1 p'' -1 _ 

rL^ — Ac-jv* J ^)AHC, Ac. 

171. Carol. 2. Wlum the term / is not less than 
the greatest joint eoutinuance of any m of the pro- 
posed lives, according to tlit tables of mortality adapt- 

wi , *n 

cd to tlicm, zz 0, aiul Ac. 

ABC, Ac. ; therefore, in that case, the general for- 

miila of No. J 72 becomes - -aik, Ac,; tluit 

is, the excess of the value of an annuity ccvtjim for 
the whole term v -f /, above that of an annuiiy on 
the whole duration (>l“ joint continuance ot’tlie last in 
surviving lives, 

17*7. And if, in the case proposed in the last No. 
the annuity certain be a perpetuity, as in No. 17:;, 
m 

the formula will become ab(', Ac. the excess of 

) 

tlic value of Ibe perpetuity above the value ol'an an- 
nuity oil the joint lives of the last m survivors ; agree- 
ably to No, 6\3. 

I7(>. r.Taiupfr 1. Required the present value of 
the absolute reversion of an estate in fi i’ simple, after 
rhe extinction of (he hist sur\ivor of three lives, 
//, lij (\ now aged .O.'i, and (io years respt etivelv ; 
reckoning interest at !> per cent. 

The general Algebraical expression of this uihio 

has just been shown to he i — alu’. 

lint - = ^ 20 000 

r 0*5 

And ABC, =: I fOOl (()8.) 


for the term of / years, is ^aoc, Ac. (171); tiierc- 
lorc the value of Q’s interest for the same term is 


-.ABC. Ac. 

r <1 

The present value of tlie annuity certain for years 

after / years is ^ (H i and I W)) ; and Q and 

his heirs will receive this auiiuity, if the joint conti- 


Therefore -'i'Oilf) years’ purc'hase is 
the value requiicil. And if iht' annual proilm e of the 
estate, clear of all deductions, were L. 100, the title 
to the reversion would nowL,* worth L. .>«><), ISs. — , 
agreeably to No. 7(i. 

177- Pr. 2. An annuity for the term of 70 years 
certain (from this time), is to revert to Q and his 
heirs at the failure of a life A^ now 4,0 years of age ; 
what is the present value ol‘ Q's interest therein ; 
reckoning the interest of money at ceni.? 


391 

Igehraical 

View. 
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Algebraical In No. 174, the Algebreicel cxpregiion of the te* 
View. ^ ^ 1— 

quired value is shown to be — — — A, 

But A v =: a 1‘05 s= 1*9788107 
X 70 


= '0328(56 A 2^*51 674fK) 

1— v''® = '967134 

,.^.84268 

r *05 

Subtract A =: 12'64800 (Tab. VI.) 


remains 6*69468 years* pur- 
chase ; so that if the annuity were L. lOOOi the va- 
lue of the reversion would be L. 6694, 138. 7d. 


178. Ex. 3. An annuit}^ for the term of 70 years 
certain from this time, is to revert to Q and his heirs 
at the extinedoh of the survivor of two lives, A and 
B, now aged 40 and 60 years respectively ; the inte- 
rest of money Insing 5 po cent., it is required to do* 
termine the value of Q*s interest in tliis annuity. 

The algebraical expression of the value isi 



— AB (174 and 171). 


But by the last example 


r 


= 19*34268 


and by No. 66. ab =15*066 00 
So that the required value is 4*27668 years’ 

purchase; and if the annuity be L. 1000, the pre* 
sent value of the reversion will be L.4276, 13s. 7d. 


IV. OF ASSURANCES ON LIVES, 

1 79. Let the present value of the assurance (77 
and 78) of L. 1 on the life ol’ A be denoted by the 
Old English capital j3, and tliat of an assurance on 
the joint continuance of any number of lives Aj 77, C, 
6:c. by jSHBC, &c. Also, let the value of an assu- 
rance on the joint continuance of any m of them, out 

m 

of the whole number m be denoted by SSM^, &c. 

180. And, in every ca<;e, let us designate the an- 
nual premium (83) for an assurance, by prefixing the 
character 0 to the symbol for the single premium ; 
so that 0j3 may denote tlie annual premium for an 
assurance on the lift of A ; 0 jJlIBC, &c. the same 
for an assurance on the joint continuance of all the 

lives, At lit C, &c, ; and O^UBC. &c. the annual 
premium for an assurance on tlic joint continuance of 
the last m survivors out of the whole number m-f /yi 
of those lives. 


182. To determine 




the present 


value of an assurance on the last m survivors out of 
lives At B, C, &c. for the terra of t years only; 
that Is, the present value of L. 1, to be received upon 
die Joint continuance of these last m survivors failing 
in the tei-ni. 


Solution, 

By reasoning as in No. 79 , it will be found, that a 
perpetuity, the first payment of which is to be made 
at the end of the year in which the last m survivors 
out of these ni+iA lives may fail in the term, will be 

of t2.c same present value as + ^=)~"- pounds 

to be received in tlie same event (112 and 146); 
but, in No. 173, the value of the reversion of such a 
perpetuity in that event, was shown to be 

&C. ) l)*l — -JABC, &C/ 

t m w 

1— ^(akt itc.)’ u* J— (I — v) ABC, &c. 

183. Since the annual premium for this assurance 
must be paid at the commencement of every year in 
the term, wdiile the last m surviving lives all subsist 
(83) ; besides the premium paid down now, one must 
be paid at the expiration of every year in the term 
except the last, provided that these last m survivors 
all outlive it ; but the present value of L. ] to 
be received upon their surviving that last year is 

f» 

f{ak, therefore all the future j>rcmiums are 


now worth _jAbc,&c. — j(«k,&c.)iy^years’purchasc, 

and the present value of all the premiums, or the 
total present value of the assurance, is 

» p *» 

OT,a®c.&c.Li — ^(o(it’,&C.) V^-f-^ABC, &C. J = 

j- m "1 JJi 

vLl— (1 — v)-^ABC, &C. = 1— ^(rfk,<!tc.)l 

L tn in 

1— ^(a6c,&c.)v^-| — ^ABC, &c.J> whence 


we have 




1 — |{fl6c,&C.'D^ 


n— 1. 


1*— ^(fl6c, &C.)v' + -J|ABC, &c. 


181. Then will ^ and 'jflillBC, 

O &c,t and 0 

designate the single and annual premiums for assu- 
rances on the saUiC life or lives for the term of /years 
only. 


184. Coral. 1. When (/) the terra of the assu- 
rance is not less than the greatest possible joint du- 

m 

ration of any m of the proposed lives, t(ak, &c.}zzO, 
ABC, &c.=ABc,&c, and the gtncral fomtulae of the 
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Al^rbniieal 


and o3)lBC> =:- 


l-fAnc.^rc. 
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t^o preceding number, become rcp^dvely ^ 

aiBC. &C. 3 S «—(>—«) ABC, &C. ' I— ,(aAcy+-jABC ■*■ V--V-I 

w j BpectiveJy, 

and ©aUSC, &c. = „ Where ,(^l)=,o + ,A-,(aJ).(Hl). 

1 Aiic.«Src* •• r* . 

185. CoroL 2. In the same manner it appears, that, + + 

for a single life, H = (l-~v) a, (142). 

and 0j3 = -JL.^ I For the values of ab, abI:, -^aH, and -^abo, see 

numbers 157 — 1*'5.9» and l6l. 

186.Coro/.3.AIsothat 3=v^l— (1— A I8p. Coro/. 6.. When the assurance is on the joint 
^ continuance of the two last survivors out of the three 

or 3s:v( 1— (I— ^aV ^ formula! of No. 184 become re- 

V * V "a y spectively 

And A 9^ \ZC— X »_i aiBC = ") ABC, 


, 1 — ,0 0 

And O a = r +»— 1 

T|*» ^ 


and 0®iWC= g - + c— *• 

1 -f ABC 

Those of numbers 182 and 188, 


•2 p g 2 

sr V ^(c^c) J — (1-^) -^ABC, 


1--. ^ ^ 1 T 

that 18,0 a= ^ + « — 1. Thee of numbers 183 and 18S, 

^ I + A J|v‘ • (» +'a) = » [» ~ »'] - (X- 

187. Carol 4i. When the assurance is on the joint S 

continuance of all the lives, the formula of No. 184 , T®5(SWi^“ ' — 

become respectively ando-j^43B®= . . CS 

aic,&c. = o-(l-^.)A»c,&c. l-,(aAc)v +^Aac 


become respectively 

jJDlBC* = V— (l--v) ABC, &C. 

and 0 ai5C, Ac. = J + »-l. 

And tlioso of numbers 182 and 183, 


( Uabc &c ) \ ^ values c 

aic’&'c! '^) ^ 157, ICO, and I6l 

^ABc, Ac. — • '(abc> *c.) J, 190. 1)[l — 


f{ak) = l(“*) + »(“*) +i{l'c)—i,(iiic), 

. a 

g - 

For the values of abc and ~j|Abc sec numbers 


and© aiSCx ■ 


^{abCf &(\) f 


fi/jCj SiC, 




ipo.i)[l— („Ac, Ac.)”^}— (1 — *’)-j]Abc,Ac; Xbe 

value of an assurance on any life or lives for the term 
of / years, which was given in No. 1 82, may also be 
expressed thus : 

m M 

+ ..^(abc,&c.) — ^{abc, J^’'^^ab(;, &c. 


^ ' abr, etc*. ^ -* And this, in B'ords at length, is the lulo given in 

-ft' — 1, No. fKi. 

188. (Wo/, /i. According as the assurance is in 1J)1* When i is not less than the greatdst possi- 
ihc last survivor of two, or of three lives, the for- hie joint duration of any wt of tlie proposed lives, the 
mula; of No. I Kt become n spectivdy , „ becou.es (l +7^:777)..-^ r 

3)15 = 0 — (1— n) ab, ' ' ^ABC, (Src.' abc, Ac, 

j B’hich is also equivalent to the first in No, 184; and. 

and 0 31B — — H ^ ^ ^ in words at length, is the rule given in No. 97, for 

I* ab rtiif-.iviiiirmirt til.* v:iliif» .fi* nn nuusirmir*.' :)nv ]lTi> nf 


or 3)1BC = v — ( 1 — v) ABC, 
nini 0 311BC J- 

And those of numbers J82 and 183 become 


determining the value ifl’ an assurance on any life or 
lives for their wliole duration, 

192. 15y substituting 


jjalB = l[l- (^4)vx] -- (1-A.) -7|XS. expression, it becomes X + abj^ _ ^- 




-+ ®— 1 i 


1— + >-^jAB 

*71®^ = j-.( 


— 1 — r. ABC, Ac. ABC,&C 


1 • And 


VOJL. I. I'ART II. 


or 
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Al^t'hraicql in 

Vh w. 1_abc, & C . m 

’ = &c. is tlie proposition enunci- 

atcd in No. 81 ; i being the value of the perpe- 
tuity (112). 

1.93. Examples of the determination of the single 
premiums for assurances, and of tlie derivation of 
the annual proniums from them, have been given 
in numbers — 88, also in 95 and 96 ; but by 
the algebraical forinulfc given here, the annual pre- 
miums may be determined directly, without first 
finding the total present values of the assurances. 

194. Example 1. Required the annual pramiuifi 
for an assurance on the life A now 50 years of age, 
interest 5 ])cr cent. 

According to No. 185; the operation is thus, 

1 + = 12-6lfiO A 1 ^ 

2*8975663 

= *0789890 X 3 

1 + 

adding v = *9523809, and subtracting unity, 
we have O jS = *0313699, agreeably to No. 85. 

195. Ex. 2. What should the annual premium be 
for an assurance on the last survivor of three lives 
At B, C, now aged 50, 55, and 60 years respective- 
ly, rate of interest 5 per cent, i 


Operation by No. 188. 
(68)1+abc=: 15-001 a 


r::=::L = *0666622 K 

1 ABC 

V = *9523809 


05131BC= *0190431, agreeably to 

No. 88. 

196. Ex. 3. Required the annual premium for an 
assurance for 10 years only, on a life now 45 years of 
age, interest 5 per cent. 

Operation according to No. 1 86. 

= *613913 a'i*7881068 
= 4078 A 3^6099144 
a = 4727 K . 4*3254144 

= *528976 A 1*7234356 
1 + = 11*347 A 1*0548811 

Subtract 6*002 A 0*7783167 
from 1 -f* =r 13*648 

remains 7*646 x T'l 165657 
1— = •471024 A 7*6730430 

‘06i604a2*7896087 
V = *952381 

0 = .013985, agreeably to No. 96. 

"What hn^ been advanced from numbers 99 to 100, 
needs no algebraical illustration. (u.) 


1 ^ 2*8238798 


Iffcbraicsl 

View. 
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TABLE 1. 

Showing Uic present Value of One Pound to be received at the End of any Number of Years not 

excdcdiiig 50. 

(See No. 9 V2 of the preceding Article.) 


Yeau 

2 

piT C'tlllt. 

ppi 

3 

|»f r tVnI. 

4 

ppT Ceiil. 

5 

per Ci*nl. 

() 

per UiMjl. 

p»*r tViiL 

8 

per Coni. 

9 

per Ci*nt. 

Year'- 

I 

•9S0392 

•975010 

•97087 1 

•901538 

•952381 

•943390 

•934579 

•92592(! 

•917131 

1 

2 

•901 109 

•<)518H. 

-942590 

•924550 

•90702fl 

•88999(j 

•873439 

•857339 

•.S416H0 

2 

S 

•912322 

*928599 

•915112 

•888990 

•803S38 


•81 0298 

•79.‘5.S32 

*772183 

3 

I 

•923S45 

*905951 

•8S8-187 

•85 480 4 

•822702 

•792094 

•702895 

•735030 

•708425 

4 

5 

•905731 

•88:t954 

•S02009 

•821‘)27 

*7S3»520 

•747258 

•71 2980 

•080583 

•649931 

5 

6 

•S87!)71 

•802297 

•837 484 

•790315 

•7 1621 r> 

*704901 

•0()03 42 

•030170 

•590207 

() 


•K70.‘;f)0 

•8M205 

•81.90.02 

•759918 

•710081 

■(i(S.W.’i7 

•022750 

•583490 

•547034 

7 

s 

•S53190 

•S2()74'7 

•789409 

•730090 

•070S39 

•(;27412 

•.7!'‘i()0!) 

•540209 

•50J 800 

8 

9 

•S.S677.7 

•800728 

*700417 

•702587 

•0 1 4009 

•591898 

•543934 

•5002i9 

•460428 

9 

10 

•S2031S 

•781 19S 

•7<tt091- 

•07550 4 

•013913 

•558395 

■508349 

•463193 

•42241 I 

10 

11 

■H012fi3 

•702145 

•722421 

•1)49581 

•5S4079 

•52('>7H8 

•1.7;70!»f5 

•428883 

•387533 

11 

12 

•788193 

•7 43556 

•701 3S0 

*(>24597 

•53.0S (7 

•49(>909 

•414012 

•397114 

*355535 

12 

1.‘} 

•77‘MyXi 

•7'754.‘20 

•680951 

•()(X)5T 4 

•.‘>:J0.‘!2I 

•10SK39 

■Illicit 

•3()7098 

•.‘J26179 

13 

M- 

•75787.5 

•707727 

•661118 

*577-475 

•505008 

*442301 

•387817 

•340401 

•29921-C 

14 

15 

•7 ISO 15 

•090400 

•041802 

•5552(i5 

•1S1017 

•H72(W 

•66‘.M4(i 

‘315242 

•274538 

15 

IG 

•728440 

•073025 

•023107 

•533fK>S 

•458112 

•393640 

•:5:ts73.> 

•291890 

•2.71870 

10 

17 

•714103 

•6.57195 

•005010 

•513373 

•436297 

•37l;Wj+ 

•.‘$1().->7I' 

•2702(>‘) 

•231073 

17 ! 

IS 

•700159 

•Oil 100 

•587995 

•193028 

•415521 

•350341 


•2.W219 

•211994 

18 1 

19 

•08043 1 

•1)25528 

•570286 

•17 1612 

•3957 !)4 

•330513 

•27()508 

•231712 

•191490 

19 

20 

•072f)71 

•(il()‘271 

*553070 

•<45(i387 

‘370S.'^9 

•311805 


•211516 

•178431 

20 

21 

•(>59776 

•595.‘W6 

•537549 

•438834 

•a.78‘)12 

•294155 

•241513 

•198050 

•166698 

21 

22 

•040S39 

*580805 

•52l8‘»,‘i 

•421955 

*341850 

•277505 

•225713 

•183941 

•150182 

22 

2,‘i 

•034150 

•500097 

•,5(Hi692 

•405T26 

*325571 

•201797 

•210947 

•170315 

•137781 

23 

21 

•021721 

'552875 

•49 1934 

-390121 

•310008 

•24()979 

•197J 17 

•157099 

•126405 

24 

25 

•009531 

•539391 

•477000 

•375117 

•295303 

•232999 

•1812 49 

•140018 

1 *115968 

25 

20 

■597579 

•520235 

••4()3095 

•300089 

•28 124 1 

•219810 

•172195 

•135202 

•100393 

20 

27 

•5S5S02 

•513100 

•150189 

*340817 

•207848 

•207308 

•100930 

•125187 

•097608 

27 

2S 

•574375 

•500878 

•437077 

•333477 

•255094 

•195030 

•150 402 

•115914 

•089548 

28 

29 

•5031 12 

•488061 

•421340 

•32(X)5I 

•242940 

•1S4557 

.1 405(>3 

•107328 

•082155 

29 

150 

•552071 

•470743 

•411987 

•308319 

i *231377 

•174110 

•131307 

•099377 

•075371 

30 

31 

•541210 1 

•405115 

•399987 

•290400 

•220359 

•104255 

•122773 

•0920 1() 

•069148 

31 

32 

•53O0:i3 

•453771 

•388337 

•285058 

•209806 

•151957 

•11 4711 

•0852(K) 

•003438 

32 

33 

•520229 

■442703 

•37702(1 

•274094 

•199S73 

•140186 

•107235 

•078889 

•058200 

33 

34. 

•51(K)28 

•431905 

•3(i0045 

•203552 

•190355 

•137912 

•100219 

•073045 

•053395 

3 4 

35 

•500028 

•421371 

•355383 

•253415 ' 

•1 SI 290 

•130105 

•1)93063 

•007035 

•048980 

35 

30 

•490223 

•41 1094 

•345032 

•24:i009 

•172657 

•122741 

•087535 

•062025 

•041941 

30 

37 

•48001 1 

•401007 

•334983 

•234297 

•104430 

•115793 

•081809 

•057986 

•041231 

37 

3S 

•471187 

•391285 

•325220 

•225285 

•150005 

•109239 

•070457 

■053090 

•037820 

38 

39 

•401948 

•381741 

■315754 

•210021 

•149148 

•103056 

•071455 

•019713 

•0!;4703 

39 

40 

•452890 

•372431 

•300557 

•20^>289 

■142046 

*097222 

•(X)0780 

•040031 

•031838 

40 

41 

•144010 

•303347 

•297028 

•200278 

•135282 

•091719 

•(K52412 

•042021 

•029209 

41 

42 

*435304 

•354485 

•288959 

•192575 

•128840 

•080527 

•058329 

•039404 

•()2()79T 

12 

43 

•42(i709 

•345839 

•2S(t543 

•18510N 

■122704 

•081030 

•054513 

•030541 

•024584 

43 

44 

•418401 

•337404 

*272372 

•178040 

•IIOSOI 

•077(X)9 

•0509.46 

•03383 4 

•022555 

44 

45 

•M0197 

■329174 

*204439 

•171198 

•U1297 

•072()50 

•047013 

•031328 

•020092 

45 

40 

•402154 

•321140 

•250737 

•1040M 

•1054)97 

•008538 

•04 4 499 

•029(X)7 

•018984 

46 

47 

•394208 

•313313 

•249259 

•15H2S3 

•1(X)949 

•(Xv4658 

•014587 

•020S59 

•017410 

'47 

4S 

•3805SH 

•305071 

*241999 

■152195 

•096142 

•()60<)98 

•0388(>7 

•024809 

•015978 

48 

49 

•378958 

•298210 

•234950 

•14()3 41 

*091504 

•057540 

•030324 

•023027 

•01 4059 

49 

50 

•371528 

•290942 

1 -228107 

•110713 

•087204 

•051288 

•033948 

•021321 

1 -01 3449 

■50 



996 


ANNUITIES, 


TABLE II. 


Showing the present Value of an Annuity of One Pound for any Number of Yeara not ex- 
ceeding 50. 

(No. 9 12.) 


V«ais 

2 

per C«nt. 

prr 0<*nf. 

1 

per Oenr. 

4 

pt-r ( ent. 

5 

per Cent 

6 

per Cent 

7 

r>«T Cent. 

1 ” 
per Cent 

9 

per Ctiif. 

Vear& 

1 

•9801 

9-7.';C 

-9709 

*96 ] 5 

*9524 

-9434 

•9346 

•92.59 

•9174 

1 

2 

1-9M6 

1-9274 

1-9135 

1-8861 

1*8594 

1 -8334 

1*8080 

1-78.8.3 

1-7591 

2 


2-88;i9 

2-8560 

‘J-8'J86 

2-7751 

2*7232 

2-6730 

2-6243 

2-5771 

2-.5313 

3 

4 

3-S077 

3-7620 

3-7171 

3*6299 

3*5460 

3*4(>51 

3-3872 

.3-3121 

3*2.3f>7 

4 

5 

4*7185 

4-6458 

4-5797 

4*4518 

4*3295 

4-2124 

4-1002 

3-9927 

3*8Sf»7 

5 

(i 

S-(iC>]4 

5-5081 

5*4172 

5*2421 

5*0757 

4-9173 

4-7665 

4-6229 


6 

1 

6-4720 

6-3+9-1 

6-2303 

6*t)021 

5*7864 

5-5824 

5*3893 

5-2«i4 

rrOMiO 

< 

8 

7*3255 

7*1701 

7-0107 

6-7327 

6*4632 

6*2098 

5*9713 

5-7466 

5*;>34S 

8 

9 

8-i(ia2 

7-97f>9 

7-7861 

7-4353 

7-1078 

6-80J7 

6-5152 

6-2169 

5*9952 

9 

10 

8-98S6 

8-7 521 

8-5302 

8-1 109 

7-7217 

7*‘^601 

7-0236 

6-7101 

6-4J77 

10 

11 

9-7868 

9-5 J 42 

f#-2526 

8-7605 

8*3061 

7-8869 

7-4987 

7-1390 

6*8052 

ll 

12 

10-5753 

10-2578 

9-9540 

9-3851 

8*8633 

8-3838 

7*9427 

7-5.361 

7*1607 

12 

18 

11-3484 

10-9832 

10-6350 

9*9856 

9*3936 

8-8527 

8-3577 

7-9038 


13 

14 

12-1062 

11 -6909 

11*2961 

10-5631 

9-8986 

9-2950 

8-74.';5 

8-2142 

7-7862 

14 

15 

12-8493 

12-3814 

11*9379 

11-1184 

10-3797 

9-7122 

9-J079 

8-5595 

8-0607 

15 

16 

13-5777 

13-0.150 

12-5611 

11-0.523 

10-8378 

10-1059 

9-4466 

8*8514 

8-3126 

16 

17 

U-2919 

13-7122 

13-1661 

12'1(>57 

11-2741 

10-477.3 

9-7632 

9*1216 

8-5436 

17 

18 

U.9SJ20 

14-3534 

13-7535 

12*6593 

11-6896 

10-8276 

10-0591 

9-3719 

8*7.556 

18 

19 

15-6785 

14,‘9789 

14-3238 

13-1339 

12-0853 

11-1581 

I0-.3356 

9-603G 

8-97.01 

19 

20 

16-3514 

lS-5892 

14-8775 

1.3-5903 

12-4622 

11*4699 

10*5940 

9-8181 

9*1285 

20 

21 

17-0112 

16-1845 

15-41,50 

14*0292 

12-8212 

11-7641 

10*8,355 

J 0-0168 

9*2922 

21 

22 

17-6580 

I6-76S4' 

15*.9369 

14-4511 

13-1630 

12-0416 

11*0612 

10*2007 

9*4424 

22 

23 

18-2922 

17-3321 

16-4436 

14-8568 

13-4886 

12-30.34 

11-2722 

10-.371 1 

9-5802 

23 

24 

18-9139 

17-8850 

16-9355 

15-2470 

13-7986 

12-5504 

11*4693 

10-5288 

9-7066 

24 

25 

19-5235 

18-4.34,4, 

17-4131 

1.5-6221 

14-0939 

12-7834 

11*6.'336 

10-6748 

9*8226 

25 

26 

20-1210 

18-9506 

17-8768 

15-9828 

14-3752 

13*0032 

ll*82,'38 

10-8100 

9-9290 

26 

27 

20-7069 

19-4640 

18-3270 

16-3296 

14-6430 

13-2105 

1 1*9867 

10-9352 

10*0266 

27 

28 

21-2813 

^ 19-9649 

18-7641 

16-6631 

14-8981 

13*4062 

12*1371 

11-0511 

10*1161 

28 

29 

21-8444 

20-4535 

19-1885 

16-9837 

15*1411 

13*5907 

12*2777 

11-1584 

10*1983 

29 

30 

22-3965 

20-9303 

19-6004 

17-2920 

15*3725 

13*7648 

12*4090 

11-2578 

10*2737 

30 

31 

22-9377 

21-3954 

20-0004 

17-5885 

15*5928 

13*9291 

12*5318 

1 1-3498 

10*3428 

31 

32 

23-4683 

21-8492 

20-3888 

17-87.36 

15*8027 

14-0840 

12*6-166 

11-4350 

10*4062 

32 

33 

23-9886 

.22-2919 

20-7658 

18-1476 

16*0025 

14-2302 

12*7538 

11-5139 

10*4644 

33 

34 

24-4986 

22-7236 

21-1318 

18-4112 

16‘J929 

14-3681 

12*8540 

11-5869 

10*5178 

34 

35 

24-9986 

23-1452 

21-4872 

18-6646 

16-3742 

14-4982 

12*9477 

11-6546 

10*5668 

35 

36 

25-4888 

23-5563 

21-8323 

18-9083 

16*54(>9 

14-6210 

13*0352 

11-7172 

10*6118 

36 

37 

25-9695 

28-9573 

22-1672 

19-1426 

16*7113 

14*7368 

13*1170 

11-7752 

10*6530 

37 

38 

26-4406 

24-:i486 

22-4925 

19-3679 

16*8679 

14*8460 

1.3*1935 

1 1 -8289 

10*6908 

38 

39 

26-9026 

24-7303 

22-8082 

19-5845 

17*0170 

14-9491 

13*2649 

11-8786 

10*7255 

39 

40 

27-3555 

25-1028 

23-1148 

19-7928 

17*1591 

15*0463 

13*3317 

11-9246 

10*7574 

40 

41 

27-7995 

25-4661 

23-4124 

19-9931 

17*2944 

1 5-1 380 

1 3*394 i 

11-9672 

10*7866 

41 

42 

28-2348 

25-820f> 

23-7014 

20-1856 

17*4232 

15-2245 

13*4524 

12-tK)67 

10*8134 

42 

43 

28-6616 

26-1664 

23-9819 

20-3708 

17*5459 

15*3062 

13*5070 

12-0432 

10*8380 

43 

44 

29-0800 

26-5038 

24-2.543 

20-5488 

17-6628 

15*38.32 

13*5579 

12-0771 

10*8605 

44 

45 

29-4902 

26-8330 

24-5187 

20-7200 

17-7741 

15*4558 

13*6055 

12-1084 

10*8812 

45 

46 

29-8923 

27-1542 

24-7754 

20-8847 

17-8801 

1 5*5244 

13*6500 

12-1374 

10*9002 , 

46 

47 

30-2866 

27-4675 

25-0247 

21-042<) 

17-9810 

15-5890 

13*6916 

12-1643 

10*9176 

47 

48 

30-6731 

27-7732 

25-2667 

21-1951 

18-0772 

15-6500 

13*7305 

12-1891 

10*9336 

48 

49 

31-0.521 

28-0714 

25-5077 

21-3415 

18-1687 

15-7076 

13*7668 

12-2122 

10*9482 

49 

50 

31-4236 

28-3623 

25-7298 

21-4822 

18-2559 

15*7619 

13*8007 

12-2335 

10*9617 

50 

Prrp. 

50-flOOO 

40-0000 

3S.33S3 

25*0000 

20-0000 

16-6667 

14-2857 

12-5000 

IMlll 

1 Perp. 
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TABLE m. 


Showing the Sum to which One Pound will increase when improved at Compound Interest during any 
Number of Years not exceeding 50. 




Wart 

2 

per Cfiit. 

per 

3 

|K‘V Cent. 

4 

pi'r (Ii'nL 

5 

per Cm'. 

6 

p»-r (Vnt. 

7 

pM Ont. 

8 

prr Cent. 

Year..* 

1 

1*02000 

1*02500 

1*030000 

1*040000 

1*050000 

1*060(X)0 

I •070000 

1*08(XXH 

1 

2 

1*04040 

1*05063 

1*060900 

l*0816(X) 

1*102500 

1*123600 

1*144900 

1 *166401 

2 

3 

1*06121 

1*07689 

1-092727 

1*124864 

1*157625 

1*19.1016 

I-‘i2S04.3 

l*2597ri 

3 

4^ 

1*08243 

1 10381 

1*125509 

1*169859 

1*215506 

1*262477 

1-810796 

1*360489 

1. 

5 

1*10408 

I-131+1 

1*159274 

1*216653 

l-2762h‘2 

1*338226 

1-402552 

1*469328 

5 

6 

1*12616 

1*15969 

1*191052 

1*265319 

1*340096 

1*418519 

i*5(K)730 

1*586874 

6 

7 

1*14869 

1-18869 

1-229874 

1*315932 

1*407100 

1*503630 

1*605781 

1*713824 

7 

« 

M7166 

1-21840 

1*266770 

1*368569 

1*477455 

1*593848 

1*718186 

1*850930 

8 

0 

1-1 9^509 

1-24886 

1 -.804773 

1*423312 

1*551328 

1*689479 

1*838459 

1*999(X)5 

9 

10 

1*21899 

J -28008 

1*343916 

l-480a44 

1*628895 

1*790848 

1-967151 

2*158925 

10 

11 

1-24337 

1*31209 

1*384234 

1*539454 

1*710339 

1*898299 

2-104852 

2*331639 

11 

12 

1*26824 

1*34489 

1*425761 

1*601032 

1*795856 

2*012196 

2-252192 

2*518170 

12 

13 

1*29361 

1-378.51 

1*468534 

1*665074 

1*S85(>49 

2*132928 

2-409845 

2*719621. 

13 

14. 

1*31948 

1-41297‘ 

I-512S90 

1-731676 

1*979932 

2*260904 

2-57HS34 

2*937194 

14 

15 

1*34587 

1*44830 

1*557967 

1*800944 

2*078928 

2*396558 

2-7.59032 

3*172169 

15 

16 

1*37279 

1*48451 

1*604706 

1*872981 

2*182875 

2*544)352 

2-952164 

3*425943 

16 

17 

1*40024 

1-.521G2 

1*652848 

1*91.7901 

2*21)2018 

2*692773 

3*158815 

S-7(XX)18 

17 

18 

1*42825 

1*55966 

1*702133 

‘.1-02.5817 

2*406619 

2*854339 

3*379932 

3*996020 

18 

10 

1-4.S68I 

1-59865 

1*7.53506 

2-106849 

2-sa6«50 

3*025600 

3*616528 

4-315701 

19 

20 

1*48595 

1-63862 

1*806111 

2-1911*23 

2*653298 

3-207185 

3*869684 

4-0609.57 

20 

21 

1*51567 

1-67958 

1*8(>0295 

2-278768 

2*785963 

3*399564 

4*140562 

5*033834 

21 

22 

1*54598 

1-72157 

1-916103 

2*369919 

2*925261 

3*603537 

4*430402 

5*436540 

22 

23 

1*57690 

1*76461 

1*973587 

2*464716 

3*071524 

3-819750 

4*740530 

5*871464 

23 

24. 

1*60844 

1*80873 

2*032794 

2*563304 

3*225100 

4*048935 

5*072.367 

6*.341181 

24 

25 

1*64061 

1*85394 

2*093778 

1 2*665836 

3*386355 

4*291871 

5*1‘27433 

6*844<475 

2.5 

26 

1*67342 

1*90029 

2*156591 

2*772470 

3*555673 

4*549383 

5*807353 

7*.396353 

26 

27 

1*70689 

1*94780 

2*221289 

i 2-8833(i9 

i 3*733456 

4*822346 

6*213868 

7*988061 

27 

28 

1*74102 

J*. 99650 

2-287928 

1 2*998703 

! 3*92()I29 

5*111687 

6*648838 

8*627106 

28 

29 

1*77584 

2*04641 

2*356566 

3*118651 

4*116136 

5*418388 

7*114257 

9*317275 

29 

30 

1*81136 

2*09757 

2*427262 

3*243398 

4*321942 

5*713491 

7*612255 

10*(X>2(i57 

30 

31 

1*84759 

2*15001 

2*500080 

3*373133 

4*538039 

6*088101 

8*145113 

10*867669 

31 

32 

1*88454 

2*20376 

2*575083 

3*508059 

4*764941 

6*453387 

8*715271 

11*737083 

32 

33 

1*92223 

2-25885 

2*652335 

3*648381 

5*003189 

6*840590 

9-325.340 

12*676050 

33 

34 

! I*960fi8 

2*3 J 532 

2*731 fK)5 

3*794316 

5*253348 

7*251025 

9*978114 

13*690134 

34 

35 

1*99989 

2-37321 

2*813862 

3*946089 

5*516015 

7*686087 

10*676581 

14*785344 

35 

36 

2*03989 

2*43254 

2*898278 

4*103933 

5*791816 

8*147252 : 

1 1*423942 

15*968172 

36 1 

37 

2*08(Ki9 

2*49335 

2*985227 

4*268090 

6*081407 

8*636087 ; 

12*223618 

17*24.5626 

37 

38 

2*12230 

2*55568 

3*074783 

4*438813 

6*385477 

9*151.2:/2 ; 

13*079271 

18*625276 

38 

39 

2*16474 

2*61957 

3*167027 

4*616366 

6*704751 

9*70:1507 

13*994820 

20*1 J5298 

39 

44) 

2*20804 

2*68506 

3*262038 

4*801021 

7*039989 ! 

10*28571.S 

14*974458 

21*72-4.522 

40 

41 

2*25220 

2*75219 

3*359899 

4*993061 

7*391988 1 

10*902861 : 

16*022670 

23*4()21‘83 

41 

42 

2*29724 

2*82100 

3*460696 

5*192784 

7*761588 ] 

11*557033 ] 

17*144257 

25*339482 

42 

43 

2*34319 

2*89152 

3*564517 

5*400495 

8*149667 ] 

I2*2504v55 i 

18*344355 

27*366640 

43 

44 

2*39005 

2*<)6381 

3*671452 

5*616515 

8*557150 1 

L2*9H54S2 ] 

19*6284 60 

29*.555972 

44 

45 

2*43785 

3*03790 

3*7815S)6 

5*841176 

8-985008 ] 

13*764611 i 

21*002452 

31*920449 

45 

46 

2*48661 

3*11385 

3*895044 

6*074823 

9*4.34258 i 

14*5904.87 ^ 

22*472623 

34*474085 

46 

47 

2*53634 

3*19170 

4*011895 

6*317816 

9*905971 

15*465917 ! 

24*045707 : 

37*232012 

47 

48 

i 2*58707 

3*27149 

4*132252 

6*570528 

10-401270 

16*393872 ^ 

25*728907 

40*210.573 

48 

49 

2*63881 

1 3*35328 

4*256219 

6*833349 

10-921333 

17*377504 27*529930 

43*427419 

49 

50 

1 2*69159 

3*43711 

4*383906 

7*106683 

11-4674.00 

18*420154 ‘29*457025 ' 

46*fX)1613 

50 
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ANNUITIES 


TABLE rV. 

Showing tljc Amount to wliich One Pound per Annum will increase at Compound Interest in any 
Number of Years not exceeding 50. 

(No. 9 12.) 


Yi*ar 

2 

per Crnt 

2J 

per Coiit. 

3 

p»‘r Ont. 

4 

p<‘r Ueiii. 

5 

p*‘r (Jriil. 

0 

prr Ct'iil. 

7 

p»-r (’mil 

Y« ai> 

1 

1*0000 

1*0000 

1*000000 

1*(X)0()()0 

J*000(X)0 

J*00()()00 

I’OOOOOO 

1 

2 

2*0‘200 

2-0250 

2*030000 

2*0-l(MJ00 

2*050000 

2*060000 

2*()7(X)00 

2 

3 

3‘0004 

3‘075(i 

3'0}X)9()0 

3*121600 

3*152500 

3- 1 83600 

3*214})00 

3 


4*1210 

4*1525 

4*183627 

4*210404 

4-31()l25 

4*374-010 

4*439913 

4 

5 

5-2040 

5*2503 

5*3091.36 

5*410323 

5*525031 

5*037093 

5*750739 

5 

a 

0*3081 

6-;i877 

(H08410 

0*(;32975 

0*80J<U3 

6*975319 

7*1532})! 

6 

7 


7*5474 

7-662W2 

7*.S98294 

8*1 12(K)8 

8*393838 

8*654021 

7 

8 

8*5830 

8*7301 

8*892330 

9*211220 

9*.149]09 

9*897468 

l()*25})803 

8 

9 

9-75*6 

9*951-5 

10*159100 

10*582795 

il*0205()4 

11*491316 

11*97T})8}) 

}) 

10 

10*9497 

11*2034 

11*403879 

12*000107 

12*577893 

13*180795 

13*8161-48 

10 

11 

12*1087 

12*4835 

1 2-8077 W 

13*480351 

I4*2(K)787 

14*971643 

15*7835})9 

J L 

12 

19-4121 

13-7956 

14*192030 

15*025805 

15*917127 

16*86991-) 

17*8884.51 

12 

13 

14*6803 

15-1 M)4 

1.5*617790 

10*020838 

1 --71-2988 

18*882138 

20*1 40(i 1-3 

13 

H 

15*9739 

16*5190 

17*080324 

18*291911 

19*598032 

21*01 5066 

22-550188 

14 

15 

17*2934 

17*9319 

18*598914 

20*023588 

21*578504 

23*275})70 

25*129022 

15 

10 

18*0393 

19*3802 

20-156881 

21-K‘21.53I 

23*057492 

25*672528 

27*888054 

10 

17 

20*0121 

20*8047 

21-761588 

23-69751-2 

25*840.300 

28*212880 

30*810217 

17 

18 

21*4123 

22*.3803 

23-4.14.4:)5 

25*045413 

28*132385 

30*905053 

33*999033 

IS 

19 

22-«10() 

23*9100 

25*110808 

27*671 22<) 

30*531X)04 

33*759992 

37*378965 

19 

20 

24*2974 

25*5447 

20*870371 

2})*778079 

33*005954 

36*785591 

40*995-192 

20 

21 

25*7833 

27*1833 

28*670180 

31*909202 

35*719252 

.'iy-»927‘J7 

44*865177 

21 

22 

27-if9!K) 

28*8029 

30*530780 

31*247970 

38-50,5'2l4 

43*392290 

4})*()05739 

22 

23 

28-8450 

30*5844 

32*452884 

30*017889 

41*430175 

46*995828 

53*1-361 1-1 

23 

21 

30*4219 

32*3490 

34*120470 

39*082001 

44*501999 

.50*815577 

58*176671 

24 

25 

32*0303 

34*1578 1 

30-459204 

41*615908 

47*727099 

51-864512 

63*249038 

25 

2(i 

33*070}) 

30*0117 

38*553042 

44*311745 

51*113454 

5‘M 50383 

68*676470 

20 

27 

35*3443 

37*9120 

40*709034 

47*084214 

54*609120 

63*705760 

74*1-83823 

27 

28 

37*0512 

39*8598 

42*})30923 

49*})(»7583 

58*402583 

68*528112 

80*()976})l 

28 

29 

38*7922 

41*8503 

45*21,8850 

52*900280 

62*322712 

73*039798 

87*3-16529 

29 

30 

40*5681 

43*9027 

47*575410 

50*084938 

66*438818 

7})*058186 

91-1-60786 

30 

31 

42*3794 

40*0003 

50*002078 

59*328335 

70*760790 

84*801077 

1 102*073041 

31 

32 

44*2270 

•18*1503 

! 52*502759 

02*701 tOf) 

75-2})8829 

' 90*889778 

110*218154 

32 

33 

40*1110 

50*3540 

55*077841 

66*20952*; 

80*003771 

})7 *343165 

118*933425 

33 

34 

1.8-0338 

52*0129 

57*730177 

09*85790}) 

85*06695}) 

KH- 1837.55 

128*258765 

34 

35 

49*9915 

54-9282 

00*462082 

73*652225 

90*320307 

111*434780 

138*236878 

35 

30 

51 -9944 

57 ‘301 4 

03*27,5914 

77*598314 

95*836323 

11‘M 20807 

148*9) 3460 

30 

37 

51.*0343 

.>})*7339 

00*174223 

81*702210 

101 *028139 

127*208119 

100*337402 

37 

38 

56*1149 

(32*2273 

09*159449 

85*97033f) 

107*709540 

135*901-206 

172*561020 

38 

39 

58*2372 

01*7830 

72*234233 

90*409150 

114*095023 

145*058458 

185*640292 

39 

40 

00*1-020 

07*1020 

75*401200 

95*025516 

120*799771 

154*701.966 

199*635112 

40 

41 

62*6100 

70*O87(i 

78.003298 

99*820530 

127*839763 

165-047684 

214*609570 

41 

42 

04*8622 

72*8398 

82*023196 

104*819598 

135*231751 

175*950.545 

230*6.32240 

42 

43 

07*1595 

7.5*0008 

85*483892 

1 10.012382 

142*99333}) 

187*507577 

247*776496 

4-3 

44 

09*5027 

78*5523 

8})*()48409 

115*412877 

l51.1430CXi 

199*758032 

260*120851 

44 

45 1 

71*8927 

81*5161 1 

92*719861 

121.029392 

l59.7(X)i50 

212*743514 

285*719311 

45 

10 

74*3300 

81*5540 

<Hj.5014,57 

120870568 

108*685164 

226*508125 

3(X>.751703 

40 

47 

76*8172 

87*0679 

100*396501 

132.9153})0 

178.1)9422 

241.098612 

329*224386 

47 

18 

7})-3535 

90*8596 

104*408396 

139*203206 

188.025393 

256*564529 

353*270093 

48 

4‘ 

81*91-00 

94*1311 

108.540648 

145*833731 

l98.-126()03 

272*958401 

378.999000 

49 

50 

8^-5791- 

97*1843 

112.796867 

152*667081 

2()f>.3479}X) 

2}X).3359()5 

4(X).528929 

50 




11 
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ANNUITIES. 

TABLE V. 


Exhibiting the Law of Mortality at Carlisle. (No. .'32.) 


1 ' 
Age. 

r Niiinher who 


Numb' 

.| wlio 

Age. 

1 Number who j 

complete 

that 

Agfb 

die 111 
die next 
interval. 

Age. 

complete 

that 

rile ill 
Ihcir next 

complet 

that 

1* 

die in 
their next 

1 Year. 

p Year. 

0 

10,000 

533 

32 

5528 

56 

69 

252,5 

124 

1 Month 

9467 

154 

33 

5472 

55 

70 

2401 

124 

2 Montlis 

9313 

87 

34 

5417 

55 

71 

2277 

134 

3 

9226 

256 

35 

5362 

55 

72 

2143 

146 

6 

8970 

255 

36 

.5307 

56 

73 

1.9.97 

156 

9 

8715 

254 

37 

.5251 

57 

■74 

1841 

166 

1 Year 

8461 

682 

38 

5194 

58 

75 

1675 

160 

2 Years 

7779 

505 

39 

5136 

61 

76 

1515 

i.56 

3 

7274 

276 

40 

.5075 

66 

77 

1359 

146 

4- 

6998 

201 

41 

.5009 

69 

78 

1213 

132 

5 

6797 

121 

42 

4940 

71 

79 

1081 

128 

6 

6676 

82 

43 

4869 

71 

80 

953 

116 

7 

6594 

58 

44 

4798 

71 

81 

837 

112 

8 

6536 

43“ 

45 

4727 

70 

82 

725 

102 

9 

6493 

33 

46 

4657 

69 

83 

623 ‘ 

94 

10 

6460 

29 

47 

4588 

67 

84 

529 

84 

1] 

6431 

31 

48 

4521 

63 

85 

445 

78 

12 

6400 

32 

49 

4458 

61 

86 

367 

71 

13 ! 

6368 

33 

50 

4397 

.59 

87 

296 

64 

14. 1 

6.335 

35 

51 

4Ji38 

62 

88 

232 

51 

15 

6300 

39 

52 

4276 

65 

89 

181 

39 

If) 

6261 

42 

53 

4211 

()8 

90 

142 

37 

17 

6219 

43 

54 

4143 

70 

91 

105 

30 

IS 

6176 

43 

55 

4073 

7.3 

92 

' 75 

21 

19 

6133 

43 

56 

4000 

76 

93 

54 

14 

20 

6090 

43 

57 

.3924 

82 

94 

40 

10 

21 

(i047 

42 

58 

3842 

93 

95 

30 

7 

22 

6005 

42 

59 

.3749 

106 

96 

23 

5 

23 

59()3 

42 

60 

3643 

122 

97 

18 

4 

24 

5921 

42 

61 

.3521 

126 

98 

14 

3 

25 

5879 

43 

62 

r»395 

127 

99 

11 

2 

20 

58.36 

43 

63 

32()8 

125 

100 

9 

o 

27 

5793 

45 

64 

3143 

125 

JOl 

i 

2 

28 

5748 

50 

65 

3018 

124 

102 

5 

o 

29 

5698 

56 

66 

2894 

J23 

103 

3 

2 

.30 

5612 

57 

67 

2771 

123 

101. 

1 

1 

31 

5585 

57 1 

68 

2648 

123 





TABLE VI. 


Showing the Value of an Annuity onu Single Life at every Age, according to the 
Carlisle Table of Mortality, wlicu tlie rate of Interest is Five par Cent. (No. (i.^) 



Vaine. 

Age. 

Value 

Ago. 

Value 


Value. 

\i:t. 

Vame. 

Age. 

V 

0 

12*083 

18 

1.5*987 

3.5 

14*127 

52 

11*154 

6,9 

6*643 

86 

2*830 

1 

13'995 

19 

15*904 

36 

13*987 

53 

10*892 

70 

(>*336 

87 

2*685 

2 

14*983 

20 

15*817 

37 

1.3*843 

54 

10*624 

71 

6*01.5 

88 

i;-,->97 

3 

1,5*824 

21 

1.5*726 

.38 

1.3*69,5 

55 

10*347 

72 

.5*711 

89 

J 2*195 

4 

16-271 

22 

15*628 

39 

13-.542 

.56 

10.0()3 

73 

5*435 

90 

2*3 

5 

16*590 

23 

15-525 

40 

13*390 

57 

9*771 

74 

5-190 

91 

2*321 

6 

16*73.5 

24 

1.5*417 

41 

13*245 

58 

9*478 

75 

4*989 

92 

2*412 

7 

16*790 

25 

15*303 

42 

1.3*101 

59 

9*J<)9 

76 

4*792 

9.3 

‘J-5J8 

8 

16*786 

26 

1.5-187 

43 

12*9.57 

60 

8*940 

77 

4*609 ! 

94 

2*569 

9 

16*742 

27 

15*06.5 

44 

12*806 

61 

8*712 

78 

fl-22 j| 

95 

2*596 

10 

l(i*669 

28 

14*,942 

1 45 

12*648 

62 

8*487 

79 

■1--2I0 

96 

2*555 

11 

16*581 

29 

14*827 

46 

12*480 

63 

1 8*2.58 

80 

4*015 ; 

97 

2-1-28 

12 

16*494 

.30 

14*723 

47 

1 2'.3()1 

64 

8*016 

81 

3*79.9 

98 

2*278 

13 

16*406 

31 

14*617 

48 

12*107 

6.5 

7*765 

82 

3*(i0f) II 

99 

2*015 

14 

16*316 

32 

1 1*506 

49 

1 1*892! 

' 66 

7'.5()3 

82 

3*40(J || 

100 

1*624 

15 

I(;*227 

33 

14*387 

50 

1 1*660 ! 

67 

7*227 

84 

3-2 1 1 ll 

101 

M92 

16 

16*1 11 

.34 

lt.*26() 

51 

Il*4i0| 

68 

6*941 

85 

3*()(>9 !j 

!02 

0*753 

17 

1 6*(>6(i 1 








i! 

10.3 

0*317 
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ANNUITIES, 


TABLE VIT. 

Showing the Value of an Annuity on the Joint Continuance of Two Lhrm, according to the 
Carlisle Table of Mortality, when the difference of their Ages is Five Years, and the rate 
of Interest Five per Cent, (No. 65.) 


Agrx. 

Value. 

[ Ages. 

Value. 

1 Ages 

t^Alue. 

|| 

Value. 

pcssr- 

Value.' 

0 4 5 

10-551 

20 A 25 

13-398 

40 A 45 

10-.598 

59 A 64 

6*127 

79 A 

84 

2*045 

1 dr 6 

I2'331 

21 A 26 

13-272 

41 A 46 

10*444 

60 A 65 

S-89S 

80 A 

85 

1*895 

2 dr 7 

13-258 

22 & 27 

13*137 

42 & 47 

10-287 

61 A 66 

5-678 

81 A 

86 

1-747 

3 dr 8 

14'019 

23 A 28 

13-000 

43 A 48 

10*121 

62 A 67 

5-458 

82 A 

87 

1-626 

4 d: 9 

14-402 

24 A 29 

12-867 

44 A 49 

9-937 

63 A 68 

5-230 

83 A 

88 

1-535 

5 dr 10 

U-649 

25 A 30 

12-742 

45 A 50 

9-737 

64 A 69 

4-988 


89 

1-433 

6 dr 11 

14-731 

26 & 31 

12'61S 

46 A 51 

9*519 

6.5 & 70 

4-737 

85 A 

90 

1-279 

7 dr 12 

14-7361 27 A 32 

12-482 

47 A 52 

9*292 

66 A 71 

4-469 

86 A 

91 

1-203 

8 dr 13 

14-689 

28 & 39 

12-344 

48 A 53 

9*054 

167 & 72 

4-207 

87 & 

92 

1-J92 

9 dr 14 

14-606 

29 & 34 

12-208 

49 A 54 

8*799 

|68 A 73 

3-961 

88 A 

93 

11-219 

10 & 15 

14-500 

30 A 35 

12-078 

50 A 55 

8*528 

69 A 74 

3-731 

89 A 

91 

1-214 

11 A 16 

14-389 

31 A 36 

11-944 

51 A 56 

8-242 

70 A 75 

3.528 

90 A 

9,5 

M67 

12 A 17 

14-284 

32 A 37 

11-806 

52 A 57 

7-950 

71 A 76 

3*319 

91 A 

96 

1-161 

13 A 18 

14-178 

33 A 38 

11-661 

53 A 58 

7-657 

Ij72 A 77 

3*127 

92 A 

97 

1-181 

14 A 19 

14-069 

34 A 39 

11-508 

54 A 59 

7*375 

|73 A 78 

2*948 

93 A 

98 

1-215 

15 A 20 

I3-9S9 

3,5 & 40 

11-354 

55 A 60 

7-106 

74 A 79 

2*767 

94 A 

99 

1-191 

16 A 21 

I3-«S3 

36 A 41 

11-204 

56 A 61 

6-860 

75 A 80 

2*623 

95 A 

100 

1-038 

17 A 22 

13'716 

37 A 42 

11-056 

57 A 62 

6*615 

76 A 81 

2*467 

96 A 

101 

0-828 

18 A 23 

13-6S6 

38 A 43 

10*907 

58 A 63 

6*370 

77 A 82 

2*333 

97 A 

102 

0-555 

19 A 24 

13-520 

39 A 44 

10*753 i 



78 A 83 

2*1941 

98 A 

103 

0-249 


TABLE VIIL 


Showing the Value of an Annuity on tlie Joint Continuance of Two Lives, according to 
the Carlisle Tabic of Mortality, when the difl’ereucc of their Ages is Ten Years, and the 
rate of Interest Five per Cent, (No. 65.) 


Ages, 

"VSiiiir 

Ages. 

Valuti, 

1 Ages. 

>'dlue. 

ii Age.*!. 

Vuliiti. 

Agts. 

Value, 

0 A 10 

10-649 

19 A 29 

13-117 

38 A 48 

10-396 

156 A 66 

6-156 

1 75 A 85 

2-100 

1 A 11 

12-275 

20 A 30 

13*008 

39 A 49 

10-195 

57 A 67 

5-881 

76 A 86* 

1*956 

2& 12 

13-087 

21 & 31 

12*896 

40 A 50 

9*984 

58 A 68 

5*600 

, 77& 87 

1*838 

3 A 13 

I3-7C9 

22 A 32 

12*776 

41 A 51 

9-766 

59 A 69 

5-319 

78 A 88 

1-759 

4 A 14 

14-106 

23 A 33 

12-6+8 

42 A 52 

9-548 

60& 70 

5-044 

l79A 89 

1-657 

5 A 15 

14*3.34 

24 A 34 

12*510 

43 A 53 

9-329 

61 A 71 

4-779 

80 A 90 

1-515 

6 A 16 

14-419 

25 A 35 

12-365 

44 A 54 

9-104 

62 & 72 

4-529 

81 & 9) 

1-+50 

7& 17 

14-432 

26 A 36 

12*214 

45 A 55 

8-870 

63 A 73 

4-302 

82 & 92 

1-460 

8 A 18 

1 1*395 

27 A 37 

12*058 

46 A 56 

8-626 

64 A 74 

4-094 

83 A 93 

1-479 

9 A 19 

11-321 

28 A 38 

11*900 

47 A 57 

8-372 

65 A 75 

3*921 

84 A 

1*468 

10 A 20 

14-221 

29 A 39 

U*747 

48 A 58 

8-111 

66 A 76 

3-746 

85 A 95 

1*443 

1 1 A 21 

14-106 

30 A 40 

11*607 

49 A 59 

7-a7i 

67 A 77 

3*580 

86 A 96 

1*397 

1 2 A 22 

13-987 

j3I A 41 

11*474 

50 A 60 

7-601 

68 A 78 

3-407 

87 A 97 

1*324 

1.3 A 23 

13-864 

1 32 A 42 

11*312 

51 A 61 

7-370 
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•enerai Ar-T^HB Linncan arrangement of the Animal Kingdom 
ftmgeni^iit. gome slight emendations, been adopted as 

the ground-work of the zoological articles contained 
in the later editions of the Enc^clopcedia. In these 
Supplctnental volumes, we propose to introduce all 
•* the recent discoveries in Zoology, and also to 
avail ourselves of the oj)porf unity thus afforded, of 
describing the various classes of animals under an 
arrangement more accordant to the improved views 
^J^cience, and to the Order of Nature. VVe shall 
have occasion fully to explain the principles upon 
w'liicli our system is founded, in the article Zoolo- 
OY. At ])resent, it is only necessary to mention, that 
all the different hranches of this grand department 
of Natural History will be treated of under these 
heads; viz. Annulosa, Cirrhipedes, Insecta, 
Mollusca, Radiata, and Vehtebrosa. From 
these heads, references will be made to the zoological 
articles in tlic body of the work, and also from the 
older names to the corresponding appellations in tlie 
arrangement adopted in these volumes. 

The term Annulosa (from Annulus^ a ring or 
segment), is applied to animals whose bodies are 
more or less divided transversely into segments. 



This type of animals was proposed in one of the Oeneral Ai 
last volumes of the Anmlvs dv Musvmiy by M. (J. > 

Cuvier. It comprehends five classes, the classifica- 
lion of which will form the subject of the present 
article, f 

As the leading characters of the classes are very 
obvioUsS, we shall, in the first place, lay them before 
our readers through the medium of a table, and shall 
then detail them more fully. 

Class 1. Crustacea. Rranchix or gills for re* 
spiration. Legs J; for motion. 

Class 2. Mykiapoda. (| Tracheae or air-tubes for 
respiration. Legs more than eight. Head distinct 
from the thorax. Antenna.* two. 

Class 3. AHAciiNiDns. Tracheae for respiration. 

Legs eight or six. Head not distinct from the tho- 
rax. Antenna? none. 

Class 4. lNsr:cTA. Trachea? for respiration. Legs 
six. Head distinct from the thorax. Antenna? 
two. 

Class Vermes. Trachea' for respiration. Legs 
none. Antenna* none. 


Class I.— CRUSTACEA. 



History. 

All llic* Crustacea, as their name imports, are en- 
veloped in a crust or shell (cr«,sY«). Many of the 
larger species were known to ancient Naturalists. 
They were named Crustacea by the Latins, Mala- 
costracoi (MfitAaKosTT^etxo/) by the Greeks. Aristotle 
has detliciited a chapter to the species known to 
him ; Atlienirus enumerates those used as food ; and 
Hippocrates has made mention of such species as 
were considered useful in medicine. 

'fo till? observations of Aristotle, very little W'as 
added by Fliny ; and from his time until that of Ron- 
(leletins, Relon, Gesner, Aldrovaiidus, and Johnson, 
w’lio placed the Crustacea between the Fishes and 
Mollusca, little or nothing w'as done tliat tends in any 
way to elucidate the natural liistory or structure of 
these animals. 

Ry the gi\:at reformer LinnC?, they were arranged 
under the genera Monoculus, Cancer, and Oniscus, 
along w'ith apterous insects ; but the most prejudiced 
of his followers now admit that they have characters 
.sufficient to establish them as a distinct class. 


J. C. Fabricius, a pupil of Linne, divided tlic 
Crustacea from insects, and formed seventi distinct 
classes for their reception ; but as he has altered his 
system in his diilcrent w-orks, it seems necessary only 
to state the last, wliicli is given in the Supplement 
to his Kntomologia Systematica. In this work is the 
following arrangement: 

Class PoLYuoNATA, Many maxilla? witliiu the lip. 

Gen, 1. Oniscus, 2. Ligia, .‘l.Idotea, 4. Cymolhoa, 
5. Monoculus. 

Class Kleistaunatha. Many maxilla?, closing 
the mouth. Lip none. 

Gen, 1. Cancer, 2. Calappa, 3. Ocypode, 4. Leu- 
cosia, .5. Parlhcnope, 6'. Jnachus, 7. Droinia, h’.Do- 
rippi?, y. Orithyia, 10. Portuniis, lI.Matuta, 12. Hip- 
pa, J J. Symethis, 14. Lirnulus. 

Class Exocii V ata. Many maxilla? outside the hp. 
covered by the palpi. 

Gcii.l. Albunca, 2. Scyllarus, .‘L Pallinurus, 4. Pa- 
la[?moii, 5, Alpheus, G. Astacus, 7. Penaeus, 8. Cran- 
gon, (). Pagurus, 10. Galathea, 11. Squilla, 12. Po- 
sydon, 14. Gammarus. 

Before the publication of this w’ork, Muller (in 


* The animals which compose this type are partly treated of in the Articles Entomology and Helmin- 
thology of the Encyclopaedia. 

f For the comparative characters of this type, sec Zoology. In the present article, w e propose to give 
tin? characters and economy of the Genera, and an example of one Species of each, with the exception 
of Insecta, which will be treated of under that head in a separate article. 

J My this term, we mean those organs which actually perform the functions of legs. On this subject 
more will be said under the article Zoology. 

II This ( lass was instituted by Dr Leach. Latreille comprehended the animals composing it under the 

/ r/.i0Fkl denomination Aractinides, 

VOL, I. PART IT. 


r 



408 A N N U L 0 S A. 


Ciusiacr-ii. 17.0S) produced his ielehrated work on the Entomo^ 
^straca. wltich c(mtaints several crustaceoug genera, 
which lie disposed into the following groups. 

Division I. Monoculi. With but one eye. 

♦ Sfitll univalve, 

<ien. 1. Amymone, 2. Nauph'us. (These two ge- 
nera, Jurinc of (lenevu has discovered to be but 
larva* of tiu* genus ("yclops of Miiller,) 

* * Shell bivalve, 

(fcn. H. Cypvis, 4. Cythere, 5, Dapbiiia. 

*** Shell composed of a solid crust, 

Gen. f>. Cyclops, 7. Polyphemus. 

Div. II. Binoculi. With two cjts. 

• Shell unmihr, 

Gou. 8. Argiilus, 9. Caligus, 10. Limulus. 

Shell bivalve, 

Gen. 1 1 . Lynceus. 

A great portion of the species, composing the 
Entomostraca of Muller, were described by tlie mi- 
croscopic observers, .loblot, Frish, Uenuinur, De 
Geer, Baker, Ledenniiller, and (ieoflroy, and were 
by the latter author arranged into two genera, which 
he named Binoculus and hluiioculus. 

By tliat learned anatomist G. Cuvier, the Crusta- 
cea were considered as forming a class, which he 
placed betw een the Vermes and Insecta. This inde- 
fatigable observer discovered, that the Crustacea 
breathed by branchiae or gills, and he disposed 
them into three great sections, viz. 

I. Monocuj.iis, including the genera, 1, Limulus, 

2 . Caligus, 3. Cyclops, 4. Apus, 5. Polyphemus of 
Muller ; 

II. Cancer, comprehending the genera, 6. Can- 
cer, 7. Inachus, 8. Astacus, 9. Kilinurus, 10, Squilla, 

1 1 . Scyllarus of Fabricius : 

III. Oniscus, including, 12. Pliysodes, 13. Onis- 
cus, 14. Cyiijothoa of Fabricius. 

Lamarck, in his Sustniie des Avimaux sans Verte- 
breSf has disposed ihe Crustacea into the two fol- 
lowing orders, viz. 

Ord. I. Crustack's pe'diocles, including the ge- 
nera, * 1. Cancer, 2. Calappa, 3, Ocypode, 4. (irap- 
sus, 5. Dorippe, (>. Portunus, 7» Podophtlialmus, 8. 
Matuta, 9. Maju, 10. Porceliana, 1 1. Leucosia, 12. 
Arctopsis, ** 1,3. Albunea, 14. Hippa, 15. llanina, 
16. Scyllarus, 17. Astacu*', 18. Pagurus, 19. Gala- 
thea, 20. Palinnrus, 21. Oangon, 22. Paljemon, 23. 
Squiila, 24. Branchiopoda. 

Ord. II. Crusta<’f's sessiliocles, 2.7, Garn- 
marus, 21). Asellus. 27. Caprella, 28. Onlseu.*;, 29. 
Cyanms, 30.Ligia, 31, Cyclops, ** 32, Polyphemus, 
53. Limulus, vS4. Daphnia, 35, Aniymoiic, SC. Cc- 
phaloculus. With the second sectiou, Lamarck has 
placed tlie genus Forbicina (Lepismu saccharina of 
Linne), wdiich, in our opinion, belongs to the ge- 
'iiu'ne class Insecta. 

By DumeriJ (Zoologie Analaiifue)^ these animals 
are placed in two orders, which are divided into fit- 
milies. 

Ord. L ElfTOMOSTRACC's. 

fom . 1. Aspidiotes. Gen. ]. Limulus, 2. Call- 
us, 3. Biuoeulus, 4. Oaolus, 5, Apus. 

Fum, OrritAciNs, Gen. 6, Lynceus, 7. Daph- 
nia, 8. Cypris, 9. Cythere. 


Fflw. .3. G^mnonectes, Gen. 10. Argulus, ll. trostacei. 
Cyclops, 12. Polyphemus, 13. Zbe, 14. Branchio- ' 
p^a. 

Old. II. Astacoides. 

Fam, 4. Caucinoides. Gen. 15, Calappa, l(J. 

Hepatus, 17. Drornia, 18. Cancer, 1 9. Matuta, 20. 

Portunus, 21. Podophthulmus, 22. Porceliana, 23, 

Ocypode, 24. Grupsus, 25, Pinnotheres. 

Fam, 5, Oxyhinques. Gen. 26, Maja, 27. Leuco- 
sia, 28. Dorippe, 29. Orithyia, 30. Ranina. 

Fam, 6. Macroures. Gen. 31. Pagurus, 32. 

Albunea, 33. Hippa, .54. Scyllarus, 35. Palinurus, 

36‘* Galatlica, .57. Astaeus, 38. Penseus, 39- Pa^lx- 
mon, 40. Crangon. 

Fam. 7 . Arturoce'phales. Gen. 41. Squilla, 

42. Mysis, 43. Phronima, 44. Talitrus, 45. Gammariis. 

The genera, 46. Oniscus, 47. Pliysodes, and 48. 
Armadillo, he has placed with apterous insects. 

Bose, in his Histoire Naturelle des Crustaces, has 
adopted, with some slight modifications, the system 
of Lamarck: he divides the Crustacea into two sec- 
tions, viz. 

Sec. I. Crustace's pe'diocles. Eyes peduncu- 
lated. 

Div. 1. Body short ; tail flat, simple, applied 
against the lower part of the abdomen. 

Gen. 1. Cancer, 2. Calappa, 3. Ocypode, 4. Grap- 
sus, 5. Dorippe, 6. Portunus, 7. Podophthulmus, 8. 

Orithyia, 9. Matuta, 10. Drornia, 11. Porceliana, 12. 

Leucosia, 13. Pinnotheres, 14. Maja. 

Div. 2, Body oblong ; tail elongated, terminated 
with appendices. 

Gen. l.n Albunea, I6. Posydon, 1 7. Hippa, 18. 

Kanina, I9. Scyllarus, 20. Astacus, 21. Pagurus, 22. 

Galalhea, 23. Palinurus, 24. Crangon, 25. Palficnion, 

26. Alpheus, 27. Pensus, 26. Squilla, 29. Brunchio- 
jKida. 

Sec. II. Crust ACE'S sessiliocj.es. Eyes sessile. 

Div, 1. Body covered with several crustaeeous 
segments. 

Gen. 1. Zbe, 2. Gannnurus, 3. Talitrus, *), Ca- 
prella, 5. Asellus, 6. Idotea, 7. Sphxroma, 8. Li- 
gia, 9. Cyamus, 10. Cymothoa, 11. Cyclops, 12. 

Bopyrus. 

Div. 2. Body covered with a crustaceous shield, 
composed of one or two parts. 

Gen. .30. Caligus, 31, Binociilus, 32. Limulus, 33. 

Apus, 34. Daphnia, 35. Cythere, 36. Cypris, 37. 
Polyphemus, 

We shall now give the system of Latreille, publish- 
ed in his Con sidi' rations Uvneraks, 

Order I. hlNTUMoaTRACA. 

Fam. 1. Aspidiota. Gen. 1, Limulus, 2. Apus, 

3. Caligus, 4. Blnoculus. 

Fam. 2. OsTKACOuA. Gen. 5. Lynceus, 6. 

Daphnia, 7- Cypris, 8. Cytliere. 

Fam. 3. Gymnota. Gen. 9. Cyclops, 10. Poly- 
pliemus, 11. Zbe, 12. Branchiopoda. 

Ord. 11. Malacostraca. 

Fam, 1 . Cancerides. Gen. 13. Podophthalmtu« 

14. Portunus, 15. Drornia, I6. Cancer, 17* Hepatus, 

18, Calappa, 19. Ocypode, 20. Grapsus, 21. Plagu- 
aia, 22. Piimotheres. 
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TttHi, 9. OxYiirNdHl* GeOi 25. DoripjM, S4. Mic* 
tyris, 25. Loucosia, 26 . Corystea, 27. Lithodest 28. 
Maja, 2 f). Macropus, 50. Orithyia, 51. Matttta, 52. 
llaiiinu. 

Fam, 5 . Pagurii. Gen. 53. Albunea, 34. Re.* 
mipos, 55 . Hippa, 36 . Pagurus. 

Fam, 4 . Palinurini. Gen. 37. Scyllarua, 58. 
Palinurus, 59. Porceliana, 40. Galatbea. 

Fam. 5 . Astacini. (jcu. 41. Astucus, 42. Tha- 
lassina, 45 . Alpheus, 44. Pena:us, 45. Palaemon, 6 . 
Crangon. 

Fam. 6 . Squillarbs. Gen. 46 . Squilla, 47. Mysis. 
Fam. 7. Gamma kin£. Gen. 48. Pbronima, 49. 
•4(nmarus, 50. Talitrus, 51. Corophium, 52. Ca- 
prclla, 53. Cyamus. 

Some other animals which we consider as genuine 
Crustacea, he has arranged with the class Arachnides; 
and has iormod an order for their reception, named 
Tftracea, which he has divided into two families, viz. 

Fam. 1. AssellotA. Gen. 54. Asellus, 55. Ido* 
tea, 56. Cymotlma, 57. Sphieromo. 

Fam. 2 . OhrisciDEs. Gen. 58. Ligia, 59. Philos* 
cia, 60 . Oniscus, 6 l. Porcellio, 62 . Armadillo. 

In the article Cnistaccologif of the Edinburgh En» 
cuclopmlia, Dr Leach gave the system of Latreilic, 
with some modilications ; and arranged with the Crus- 
toccii those animals which he afterwards separated as a 
distinct class under the title Mtfriapoda. We shall now 
lay before our readers a sketch of the system there 
proposed, as altered by the remarks in the Appendix 
to Uiat article. 

\ CtAss. CRUSTACEA. 

Subclass I. Entomostraca. 

Tribe I. Tiiecata. Shell shield-shaped. 

Fam. 1. XrriiosiJRA. Gen. 1. Limulus. 

Fam. 2. Pneumonura. (ien, 2 . Caligus, 3. Bino- 
culus. 

Fam. 3. Phyllopoda. Gen. 4. Apus, 

Tribe II. Ostracoda. Shell bivalve. 

Fam. 1 . Monophthalma, Gen. 5. Lynceus, 6 . 
Daphnia, 7. Cypris, 8 . Cythere. 

Tribe III. Gymnota. Shell nuked. 

Fam. 1. PsEUDoroDA. Gen. 9 . Cyclop.*?. 

Fam, 2 . Cephalota. Gen. 10 . Polyphemus, 11 . 
/(ie, 12 . Branchiopoda. 

Subclass II. Malacostraca. 

Order 1. BnACiiYOUA. 

Tribe 1, Cancehtdes. Gen. 15. Podophtbalmus, 
14. Lupa, 15. Portunus, 16. Carcinus, 17 . Portum- 
nus, 18. Cancer, 19 . Xantho, 20. Atelecyclus, 21. 
Dromia, 22. Hepatus, 25. Ocypode, 94. Uca, 25. 
Gonoplax, 26. Gecarcinus, 27. Grapsus, 28. Plagu- 
sia, 29 . Pinnotheres, 

Tribe 2 . Oxyrynchi. Gen. SO. Leucosia, 51. 
Maja, 32. Parthenope, 35. Hyas, 54. Eurynorae, 35. 
Blastus, 36 . Pisa, 37. Inachus, 58. Macropodia 
(falsely written Septopodia), 59* Megalopa, 40. Co- 
rystes, 41. Mictyris, 42. Dorippe, 45. Orithyia, 44. 
Matuta, 45. Ranina. 

Order IL Macroura. 

Tribe 1. Pagvrii. Gen. 46 . Albunea, 4?. R 9 * 
mipes, 48. Hippa, 49* Faguros* 



Tribe 2. Pamnurii. Gen. 50. Seyllarus, 51. Pa- CriwfarrH. 
linurus, 52. Porceliana, 53. Gahitheu. 

Tribe 3. Astacini. Gen. 54. Astacus, 55. Ne* 
phrops, 56 . Tlialassina, 57. Gebia (misprinted Upo- 
gebia), 58. Callianassa, 59 . Alpheus, 60 . Hippolyte, 

61 . Paridulus, 62 . Penaius, 63. IVIa^mon, (i4. Atlio- 
i»4S, 65. Crangon, 66. Mysis (repeated mitle)* tJiege* 
neric title Prauuus). 

Order III. Gasteruri. 

Tribe 1. Gnaxiudek. Gen. 67 * Gnuthiu. 

Tribe 2. Gammerioes. (Jen. (is. Talitrus, ()[), 

Orchestia, 70. Dexamine, 71 . Lcucotlioe, 73. Meh- 
ta, 74. Maera, 75. Gammarus, 76 . Anipithiic, 77 . 

Pheriisa, 78 . Corophrium, 79 . I\)docerus, 80. Jassa. 

Tribe 3. Piironjmarjdes. Gen. 81. Phronima. 

Tribe 4. Caprellides. Gen. 82. Cyamus, 83. Ca- 
prella, 84. Proto. 

Tribe 5. Apseudidks. Gen, 85. Apscudes. 

I’ribe 6. Asellides. Gen. 86. Antlmru, 87 . 
Campecopca, 88. Nesaja, 89 . Cymodoce, 90 . liyna- 
mene, 9L Sphseroma, 9^* Cyniuthoa, 93 . Limiioria, 

94 . Idotea, 95 . Stenosoma, 96 . Ja^ra, 97 , Junira. 

Tribe 7 . Oniscides. Gen. 98 . Ligia, 99 . Philo- 
scia, 100. Oniscus, lOl. Porcellio, 102. Armadillo. 

Lamarck, in his Exirait du Cours de Zoologic du 
Museum tTHisfoirc NaturcUey &c. has given the 
following classification of these animals : 

Order I, Cryptobhanciia. 

Section 1. BRACHYaRi. 

* Bodt/ broader than longy rounded or truncated 
anteriorly. 

Cancsrides. 

a Hhore Crabs. 

(ienus 1 . Cancer, 2. Droniia, 5. Hepatus, 4. Cft- 
lappa, 5. Ocypode, 6. Grapsus, 7* l^iugusia, 8. Pin- 
notheres. 

h Swimming Crabs. 

Genus 9 . Podoplilhalraiis, 10 . Portunus, 11 . Matu- 
ta, 12 . Orithyia. 

Body subtriangnlary terminated anteriorly in 
a point. 

OXVUHVNCI. 

Genus 13. Dorippe, 14. Leucosia, 15. Macropus, 

16. Arctopsis, 17. Maja. 

Section 11. Macroukt. 

♦ lailjurnished with cilitr or hooks* 

Pagurii. 

Genus 18. Porceliana, I 9 . Corystes, 20. Ranina, 

21. Albunea, 22. llippu, 23. Pagurus, 

Tail furnished with swimmhig scales. 

Astacini. 

Genus 24. Scyllarus, 25. Palinurus, 26 . Astacus, 

27 . Galatbea, 28. Crangon, Sy. Alpheus, SO. Palit- 
mon. 

Order 11. Gymmobravciia. 

Section 1. Pkoioculi. 

Squillarii. 

Genus 31. Squilla, 32. Mysis, S5. Branehiopotha 

Section 11. Sessioculi. 

Genus 54. Caprella, 55. Phronima, 56. Gamma- 
rus, 37. Asellus, 38. Idotea, 39 . Cymothoa, 40. SphaB*- 
roma, 41. Ligia, 42. Oniscus, 45. Cyamus. 

Section 111. Ektomostraca. 

1. ffith tm eyes. 
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Crristacca. Genufl 44. Polyphemus, 45. Limulus, 46. Caligusi 
”^47. Ozolus, 48. Zoe, 4y. Lynceus. 

2. IVith one 

Genus 50. Daplinia, 51. Cytherea, 53. Cypris, 53. 
('yclops, 54. Ccphaloculus. 

Having given a sketch of the systems adopted by 
these authors, wc sliall proceed to detail that pro- 
posed by Dr Leach in the Second Part of the eleventh 
Volume of the Transactions of the Linntiin Society 
(f London. 

Classification. 

Subclass I. Entomostraca. Legs branchial, or 
I'urnished with appendages. Mandibles wanting or 
simple. Eyes sessile or pedunculated. 

Subclass 11. Malacostraca. simple, with- 
out appendages. Mandibles palpigerous. Eyes pe- 
dunculated or sessile. 

Subclass 1. ENTOMOSTRACA. 

The animals of this subclass are but little known, 
and consecpiently their arrangement is extremely im- 
perfec!. Some of the genera are parasitic, being 
found on the bodies of other animals, and some even 
imdergo transformation during I heir growth. 

The following arrangement is urtidcial ; but is well 
calculated to enable the student to discover the go- 
neru. 

Si/nopsis of the Genera, 

Division 1. Body covered by a horizontal shield. 
Eyes sessile. 

Subdivision 1. Shield composed of two distinct 
parts. 

Gen. 1. Limulus. 

Subdivision 2. Shield composed of but one part, 

* IVitlf jaws. 

Gen. 2. Arus. 

** With a rostrum, but no jaws, 
a Aiitennaj, four. 

Gen. 3. Aroulus. 

I) Antemne, two. 

4. Ckcrops, 5. Caligus, 6. Pandarus, 7* An- 

THOSOMA. 

Division 11- Body covered by a bivalve sliell. 
Eyes sessile. 

Subdivision 1. Head porrected. 

Gen. 8. Lynceus, C). Ciiydorus, 10. Dapiinia, 

Subdivhion 2. Head concealed, 

Gen. 11. Cypris, 12. Cythere. 

Division 111. Body covered neither By a bivalve 
s!ii*ll or shield. Eye one, .sessile. 

Gen. 13. Cyclops, 14. Cal anus, 15. Polyphe- 
mus. 

Division IV, Body covered by neither a bivalve 
shell or shield. Eyes pedunculated, 

Gen. 16. BnANCiiioronA. 

Division!. Subdivision 1. 

Gen. 1. Limulus, Midler, Eabr. Ac. 

X I PiiosuiiA, GronoxHUS, 

PoLM'iiEMUs, Lamarck. 

SAr// eoiiaceous, rounded in front, narrower be- 
hind ; (intcrinr shell largest, somewhat lunate, con- 
vex, wit 1 1 three carinaj or keels; eyes two, ovate, 
vi ry small, and scarcely prominent, one on each side 
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of the lateral carina ; hinder shell somewhat triangu- Cniifacet. 
lar, truncate-inarginate, the sides toothed, having a ^ 
moveable spine between each tooth ; tail horny, three- 
sided, articulated to the notched extremity of tlie 
second shell by a hinge.like joint. 

Antennce none. 

Mandibles two, two-jointed, inserted under the an- 
terior margin of the shell, their bases meeting ; the 
second joint furnished with a moveable thumb-like 
process. 

Legs ten, didactyle; fifth pair longest, the last 
joint but one with its extremity bearing elongate la- 
nielJo; ; anterior legs internally spinose near tlieir bj)sc. 

All the Limuli inhabit the sea. Mmoculus Pdiy^ 
phemus of Linne belongs to the genus, 

Limulus heterodactylus and L. virescens of La- 
treille, probably form two distinct genera, belonging 
to the same subdivision. 

Sp. 1. Sowerbii. Anterior shell w ith seven spiAs, 
arranged 1, 3, 3; hinder shell with five, 3, 1, 1, the 
lateral spines elongate and simple ; tail above some- 
what spinulose. 

l^iimibis Sowerbii. Leach, Zool. MisceL ii. 72. tab. 

S4. 

The locality of this species, which is extremely 
common, is unknown. 

Subdivision 2. * 

Gen. 2. Apus. Cuvier, Latreilk, Leach. 

Apos, Scopoli. 

Shell crustaceous-membranaceous, orbiculate- 
ovate, behind deeply emarginate ; the back, with the 
exception of the anterior part, carinated ; eyes two, 
inserted at the anterior and middle part of the buck, 
somewhat prominent, slightly lunate, ap))roacbing 
each other, es])eciRlly anteriorly where they touch 
each other. 

Antenna: two, short, somewhat filiform, biarticulat- 
ed, scarcely esserted, inserted behind the mamlibles. 

Mandibnla two, corneous, somewhat cjlindric, 
short, hollow within, jioints arcuated and compressed, 
the extreme apex strait and very much denticulated. 

Legs branchial and very numerous. 

The A pi inhabit stagnant waters and ponds; their 
anterior legs are spiny at the base, like those of the 
Limuli. 

8p, 1, Moniagut. Carina of the shell produced into 
a point behind ; anterior legs with articulated seta; ; 
no lamella between the caudal seta*. 

Rlate XX, fig. 1. Apus Montagai, natural size; 2. 
anterior leg magnified ; 3. pai t of one ot‘ the seta; of 
the anterior leg highly mugnified ; 4. seta; of the tail 
magnified. 

Inhabits England, near Clirisi-church in Hamp- 
sliire, where it w'as discovered by Montagu, who sent 
it to Dr Lendl as the Linnean Monoculus apfus, 

Apus prod uctus of LatreiJle, is synonymous with the 
Linnean Monoculus apus, ^ 

Subdivision 2. ** a. 

Gen. 3. Arculus, Muller, Jurine, Leach. 

Binoc’ULUS, Gcofl'roy, Lalreille. 

Shell oval, somewhat membranaceous, semi-trans- 
parent, anteriorly rounded, behind deeply notched ; 
eyes two, hemispheric, inserted at the anterior and 
lateral parts of tlie clypeus. 

Aniennee, very small, inserted above the eyejs, 
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CnntefM. Rosiellum sterniform. 

Legs twelve, unequal in size and form ; Jirsi pair 
shorter, very membranaceous, capable of changing 
their form, broader at their tips, and formed for ad- 
hering to objects ; second pair prehensile, curved, 
much thicker towards their base, the thighs furntsh- 
ed with three spinules beneath t tarsi three-jointed, 
the lust joint with two claws and a pulvillus ; Jour 
hinder pair inserted at the sides of the abdomen, 
somewhat cylindric, formed for swimming, with theijr 
points biiid. 

Abdomen cylindric ; tail bilobate. 

Sp, 1, Foliaceusy J urine. 

^ Argulus delphinus. MnU, Evtom, 125. 

Monoculus arguluK. Fabr, EnL Sjjst, ii. 489* 

Monoculus gyrini. Cav, Tab. Elcm. 454. 

Binoculus gasterostci. Latr. Gen. Crust, et Ins, 

Argulus foliaceus. Jhriney An.dc MuscimyViu^bl. 

Argulus argulus. Leachy Edin. Encycl.yii. 388. 

This species, which is the only one of the genus 
that has hitherto been noticed, inhabits ponds and 
rivulets, adhering to the larva* of frogs and to fishes. 

The larva has been described by M iiller ns a do- 
st inct species, under the name charon: in 
this state it dift'ers from the full grown animal in 
size, and in having four cylindric, equal, biarticulatcd, 
penicillated oars, two of which arc attached to the 
animal above the eyes, and are furnished at their 
tips w ith four setx, the other two below the eyes 
being terminated with three setap : The tw'o anterior 
h'gs are incrussuted, elongated, and tenniiiated by a 
strong bent claw% 

The full grow'n animal lays from one to lour hun- 
dr(‘d eggs, which are ovate and smooth, being gene- 
rally deposited on stones in tw'o contiguous longitudi- 
nal series, Thcsceggs are hatched in about thirty days. 

Subdivision 2. ** b. 

Gen. 4. Cucnoi's. New Genus. 

Shell coriaceous-membranaceous, composed of two 
parts ; the anterior segment inverse heai t-sliuped, deep- 
ly and obtusely notched behind ; anteriorly notched ; 
the lacini® ro\mded and externally bearing the un- 
teniia*. Antcniur two-jointed, the iirst joint largest, 
thickest, the second hearing at its point a sinijde seta ; 
himkr segment smaller, inversely heart-shaped, oc- 
c’upying the noteh of the anterior segment. 

Abdomen of the breadth of the shell, notched be- 
hind. 

nostrum elongate-conic, perpendicular, inserted 
between the middle and anterior legs; having on 
each side of its base u moveable ovate aj)pendage. 

Legs six ; auicrior pair biarticulatcd with a strong 
curved claw ; second pair triarticulate, more slender, 
the last joint double, the exterior joint shortest ; 
third pair strong, uniarticulate, with a very strong 
claw. Four legs spurious, placed behind the others, 
double, the double parts biarticulate, situated on a 
common coxa. 

FfMALE with two large ovate connected bags of 
a coriaceous substance, situated beneath the ^)do- 
men and projecting behind, in which she curries 
her eggs. 

Sp. 1. Latreillii, 

Plate XX, fig. 1. male; 2. female; 3. under side of 
male ; 4. under side of female ; 5. afitemne magnified, 
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6. Anterior leg magnified ; 7. hinder leg magnified ; Ci usta^^a. 
8. middle leg, ^ ^ . 

Of this curious animal the history is unknown. That 
it is parasitic its structure evidently shows, and from 
analogy we may infer, that it is an inhabitant of the 
ocean, and that it attaches itself to the larger marine 
animals. There are several specimens preserved in 
the British Museum. 

Gen. 5. Caligus, Mull, Latr. Boscy &c. 

Shell coriaceous-membranaceous, bipartite ; the an- 
terior segment inversely cordiform, very deeply notch- 
ed behind (the notch receiving the hinder segment, 
which is round), the anterior part suhproduced, notch- 
ed ; the luciniae at their base externally bearing an- 
tennae ; antenna' hiarticulate, the first joint thickest, 
the second w'ith a simple seta at its extremity. 

Abdomen narrower than the thorax ; with its base 
contracted and bearing the hinder legs, its extremi- 
ty on each side with a rounded process of the length 
of the body. Rostrum rounded, rather more slender 
lowards its apex, which is tihtuse. Legs fovirteen ; 
anterior, second, and fourth pairs w itli a strong tlaw^ ; 
the second pair short ; the third slender elongate, the 
last joint double, with unequal lacini® ; the fifth w ith 
the last joint on one side setose, the set® ciliated on 
each side; the sixth w'ith u double triarticulated tarsus,, 
the last joints on each side setose, tiie set® ciliated 
on each side; the seventh part w ith its last joint trifid. 

The hinder segment of the thorax beneath, termi- 
nated by a Iarg(' broad lamella, ciliated behind. 

Caligus curtus of M ullcr, forms the type of tliis genus 

Sp. I. Mutkri. 

Plate XX. fig. 1 . Natural size ; 2, mngnilied ; ,'1. 
seventh leg ; 4. fifth leg ; 5. one of the ciliated st.Ue 
of the fifth leg much magiiilied; 0. third leg; ?• fourth 
leg; 8. sixth leg. 

Inhabits the common cod-fish. It was first sent 
to us by Dr Spalding, of Edinburgh, to whose kind- 
ness we are indebted for several very curious animahv 

(ien. (). Panda nus. New genus, 

C A I. Kies, M'nllvry Latr. />W, Leaehy &c. 

Shell coriaceous-mcmbrauaceous, composed of but 
one part, deeply notched behind ; the angles acute ; 
the middle of the notch toothed ; anteriorly narrow - 
er, rounded, with a jirticess on each side externally 
hearing the antenna'. Antenna' composed of two joints, 
the second joint terminated by several selu,*. Abdo^ 
men somewhat narrower tlum the shell, the bast 
above with two tinnsversc lamellic, the first of vvhiti) 
is four-lobed, the second bilobate ; theajicx notelied. 
with two filaments, longer than the body, with a la- 
rnellu at their base above. Rostrum elongate, at- 
tenuated, inserted behind the anterior legs. J.cgs 
fourteen ; anterior pair short, terminated by a short 
claw, and arising from beneath an ovate process ; 
second pair with a double unequal tarsus ; tliird pair 
without any determinate form, without any claw ; 
fourth pair bifid; fifth and sixth pairs bifid, their 
cox® connected by a lamella ; seventh pair bifid, the 
exterior lucinia longest, with a notch externally to- 
wards its apex. 

Sp. 1. Bicohr. Shell anil the middle of the ab- 
dominal lamell® black ; tail with filaments double 
Uie length of the body. 

Inhabits the Squalus galcus of Linnf^. 
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Crii^iiirrn. Sp. 2 . Boscti, Body entirely pale, tcKtaceous ; tail 
with lilimieiits once and uu half the length of the body. 

Jnliabits the Squahta muskltts of' Linne. 

riuic XX. fig. J. Pandarus Boscii natural size; 
1. iiiagnified ; 9. anterior leg magnified ; 4. antenna 
magnified ; 5. sixth leg magnified ; fi. seventh leg 
magnified ; 7. fifth leg magnified ; 8* fourth leg mag- 
nified ; <). second leg magnified ; 10. third leg mag- 
nified. 

G(mi. 7 . ANTnosoMA. New genus. 

5/n?//coriaceou8-meriibrunaceous unipartitc, round- 
ed before and behind ; the anterior part as if unilo- 
batc, the lobe higher than the shell, behind an each 
side, bearing the antonnic ; antemue six-jointed, Ab~ 
domai much narrower than the shell, on every side 
imbricated with membranaceous foliaceous lamellae 
w'hich surround or embrace it. Two of the lamellae 
arc dorsal, the one being placed over the other ; the 
other lamella; are placed on the sides of the belly, 
three on each side ; apex of the abdomen terminated 
by two very long filaments, and with two sliorter fila- 
ments below them. Rostrum elongate cylindric, in- 
serted behind the anterior legs, furnished at its ex- 
tremity with two strait corneous mandibles. Legs six; 
anterior pair three-jointed, the second joint near the 
apex above unidentate, the last terminated by a 
claw ; second pair triarticulated, the last joint ovate, 
compressed ; third pair biurticulate, the second joint 
very thick, internally dentated, armed at its extremi- 
ty by a strong claw. 

Sp. 1. Smithii, Plate XX. fig. I, natural size; 
a, two specimens adhering to part of the gill-cover 
of a shark ; S. antenna magnified ; 4. middle log mag- 
nified ; 5. hinder leg magnified ; fi. anterior leg mag- 
nified. 

Tills species was discovered sticking to a shark 
vihich was throw’ii ashore on the coast of Kxmouth 
in Devon, by T. Srnitli, Esq. of Paper Buildings, 
'I’emplc. He informed the writer of this article, that 
it adliered solely by means of its anterior legs to the 
ax ilia; and gill covers, which were much thickened 
by the inflammation caused by their irritation. 

Division II. Subdivision 1. 

Qen. 8. Lynceus, Midi, Lair. Bosc^ Leach, 

£i/c$ two, Antenna' four, capillary. 

Sp. 1 . Brachijurm, Shell globose ; tail deflaxed. 
Lynceus brachyurus. 

MiiU. Entomo&t. 69. tab. 8. f. 1. 12, 

BosCy Hist. Nat, des Crust, ii. 2()4. 

Leachy Editi. Enci/cl. vii. 388. 

Lair, Gen. Crust, et Ins. i. 17- 
Monoculus brachyurus. 

Fabr. Ent. St/st. ii. 407. 

Inhabits marshes ; is very common in the spring, 
moving about with great agility amongst aquatic 
plants. The female carries her eggs on the posterior 
and superior part of her belly. 

Gen. 9. CiiYuOKUS. 

Lynceus, Mull. Lair, BosCy Leach. 

Ei/cs two. Antenna two, capillary, 

?^p. 1. Sphai'icus. Shell globose; tail indexed. 
l4ynca:us spherici’s. 

Miill. Entomost. 71 • t, ix, f. 7, 9* 

Gen. Crust, et Ins. i. 17. 
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BosCy Hist. Nat. des Ci^. ii. 264. Cnistacea. 

Leachy Edin. Encycl. vii. 388. 

Monocuhis sphericus. 

Fabr, Ent, S^tl, ii. 497* 

Gen. 10. Daphnia. 

Mull. Latr. BosCy Leach, 

Ey$ one only. Antenna two, branching. 

The extraordinary appearance presented by tlie 
animals of this genus caused them to be mentioned 
by Leuwenhoeck, Needham, Swammerdam, and 
otlier microscopical investigators. Their shell, al- 
though apparently bivalve, is formed but of one 
piece, open in front. Their head is terminated ^y a 
kind of pointed but immoveable beak. Their mou;;^' 
is placed within the shell. The eye is absolutely 
single, and not formed by tlie union of two eyes, anil 
is covered by granules. The number of legs is not 
known. One of the species is called Pulex caudatus 
bv Schaffer, 1755, t. 1. f. 1. 6. and in the 
clopadia Britannicay PI. S?. fig. 1, a species is rudely 
figured as an animalcule. 

Sp. 1 . Ruler.. Tail inflexed ; shell mucrouated be- 
liind. 

Monocuius pulex. 

Idnn. Faun. Suec, 2047. 

Fabr. Ent. Syst. ii. 491. 

Daphnia pennata. 

Mull. Eniom. 82. t. 12. f. 4. 7. 

Daphnia pulex. 

Latr. Gen. Crust, et Ins. i. 1 8. 

Leachy Edin. Encqd. vii. 338. 

Inhabits ponds and marshes, (ieoffroy {Hist, des 
Insect, ii. (>55.) lias given a description of this spe- 
cies under the very expressive name of Monocle le 
Perroquet d'eau. 

Subdivision 2. 

Gen. 11. Cypris. MiiH. Latr. Boscy Leach. 

Antenna terminated l)y a brush. 

Many of the Ci^prides w^eve noticed by Joblot, 
Ledermuller, Baker, and De (ieer, but they were 
first reduced to one genus by the illustrious Muller. 

The animals of this genus inhabit jiools and ditclics, 
containing pure water ; they swim with very great 
rapidity, and, whilst in motion, conceal tlieir whole 
body within their shell, which is truly bivalve. The 
members of the body of the cyprides are not known ; 
tliey move witli such quickness wdiilst living, and are 
so soft when dcaul, that it is scarcely possible to in- 
vestigate their characters more fully. Their anten- 
na are long, and very flexible ; these organs are fur- 
nished at their tips with u bru^h or pencil, composed 
of hairs. The hinder part of their bodies is formed 
of a tail, which is almost entirely concealed within 
their shell. Their head is terminated by an elongate 
point, and they have but one eye. Of their economy 
nothing is known, but tliey have been observed to 
change their covering like other Entomostraca. 

Plate XX. fig. 1. Cypris nephruides natural siaa; 

S. magnified. 

Sp. 1 . Conchacea. Shell ovate, tomentosa. 

Monocuius concliaceus. 

Linn. Fn. Suec. 2050. 

Fabr. Ent, S^st. ii. 49fi. 

Cypris pubera. 

Mull, Entmost, S6* t. 5. f. 1. 5* 
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CrnsMcea. Cypris concliacea. 

Latr, Gen, Crust, et Insect, i. 18. 

Lcacky Edin, Enc^, vii. 888. 

Inhabits France, Germany, and England. 

Cvn, 12, (’vTiiEKE. MuU, Latr, Bose, Leach, 

Antennce simply pilose. 

This genus was first discovered and established by 
Muller, who first observed all the Bpecies described 
in his Kutomostraca. It is distinguished from Cypris 
by the antenna;, which are not terminated by a pen- 
cil of hairs. The legs are eight in number, and 
arc rarely drawn within the shell, which is really bi* 
valve. 

* ^ f he Cytheres have no tail, and their antennfr, like 
those of the Cyprides, have their articulations pilose. 
They have but one eye. All the species inhabit the 
sea, and may be found among the confervae and cor- 
allines, which fill the pools left by the tide in most of 
the rocky coasts of Europe. 

Sp. 1. Viridis, Shell reniform, velvety, and green. 

Cythere viridis. Midi, FMiomost, 6‘4, tab. 7* 1. 2. 

Latr, Gen, Crust, ct Ins, i, I9. 

Bose, Hist. Nal,des Crust, ii. 261. 

Lnu Ji, Edin, F.ncycl, vii. 888. 

Inhabits the European Ocean. Is occasionally found 
on the shores ('f Scotland amongst fuel and confervae. 


Division III. 

Ocn. 13. Cyclops, Midi, Lam, Latr, Bose, Leach, 
Body ovate-conic, elongate, Eife one, situated on 
the tliorax. Antennce four, simple. Le^s eight. 

All the animals of this genus inhabit fresh waters. 
The females carry their eggs in a pouch resembling a 
bunch of grapes on each side of tlie tail. The organs 
of generation of the male are placed in the antenna; ; 
those of the female beneath the belly, at the base of 
tlie tail, which is abruptly narrower than the abdomen. 
The antennae are hairy at the base of their joints. 

Sp. 1. Geoffroyii, Tail strait and bifid; colour 
brownish. 

Monociilus quadricornis. 

Linn, Fn, Su, 2049* 

Eabr, Entum, Syst, ii. 500, 

Cyclops quadricornis, 

Midi, Entomost, 10<). 1. 18. f. f. 14. 

Lair. Gen, Crust, ei Insect, i. I9. 

Bose, Hist. Nat.des Crust, ii* 228. pi. 18. f. 4. 
female. 

Leach, Edin, Encycl. vii. 388. 

Inhabits E\irope. Is very common in fresh waters. 
Geoflroy, in his Ilistoire Naturelle des /«ifc/c.v(toni. ii. 
656 pi. 21. f. 5.), has described and figured this spe- 
cies under the title Le Monocle h queue fourchue. 
It was first noticed by Leuwenhocck, and his obser- 
vations were afterwards increased by tliose of Baker, 
Rocsel, and Dc Geer. 

Gen. 14. Calanus, 

Cyclops, Mull, Latr, Bose, Leach, 

Body ovate conic, elongate. Eye one, situated on 
the thorax. Antenna two, simple. Legs eight. 
Cyclops longicornis. 

Mull. Entomost, 115. 1. 1.9. f. 7i 9- 
Latr, Gen, Crust, et Insect, i. 20. 

Bose, Hist, Nat, des Crust, ii, 229. 

Leach, Edin. Encycl, vii. 889 . 


Moooculus longicornis. 

Fair. Ent, Syst. ii. 501. 

Inhabits the Norwegian and German Ocean. It 
was first discovered by tlie celebratid Gunn crus in 
the Finmarchian Sen, and vvas described by Muller 
in his Zoologia Danicic Prudiomus, under the title 
' Cyclops Finmarchicus, wbicli name he afterwards 
changed in his Entomostrnia. 

Gen. 15. Folyhiiemus, lAitr . Bose, Leach, 

Cephaloculus. Lamarck, 

Eye one, forming the head ; le^s ten ; two bifid, 
elongate, and extended horizontally. 

This genus, containing one species, w'as established 
by Muller. Naturalists have generally considered 
it as Die larva of some other genus, but the multi- 
plied observations of Muller, Lamarck, and Bose, 
have cleared up all doubts on the subject, and it is 
now generally admitted as a distinct and perfect 
animal. The head is round, distinct from the thorax, 
and a{)purently composed of one large eye. The 
body is divided into two parts by a kind of contrac- 
tion; the anterior part contains the legs and tail; 
the posterior part contains only the eggs and the 
young. I'he tail is long, and is attached to the uit- 
der part of‘ the body, being tertninated by two setae. 

The po/ypArntf^Hiihabits marshes and moves quick- 
ly by tiic combined efforts of its short legs and bifid 
oars, generally swimming on its back. 

Sp, 1 . OcuLUS. Body luteous, with a few blue spots. 
Polyphemus oculus, 

Miill, Entom. 119, pi. 20, f. 1. 5. 

Latr, Gen, Crust, et Insect, i, 20* 

Bose, Hist, Nat, des Crust, \i. 290.pl. 1 8. f. 5. 6, 
Leach, Edin, Encycl, vii. SS9. 

Cephaloculus stagiiorum. 

Lam, Syst, des Anim. sans Vert. 170. 

Inhabits Jakes and marslies. In tlie Edinburgh 
Encydofhedia, Dr lA’ach stated it as probable that 
tlierc were several species that had hcon confound- 
ed with P, oculus ; hut repeated observalloiis have 
since convinced him of the error of tliis conjecture, 
and led to the conclusion that there is but one, 
which is subject to very consideruble variation in 
size and colour. 


Division IV\ 

Gen. 16. Branciiiopod'v, 

iMm, Latr, Bose, Leach. 

Body filiform and very soft. Head divided from 
the thorax by a very narrow hut distinct neck. Eyt ' 
two, lateral. Antenna' two, short, two-jointed, ca- 
pillary inserted behind and above the ey<'S. Front 
with two moveable processes (which are broader to- 
wardstheapex in the mule sex ),thatare notched, those 
of the female furnished with a papilla at their point. 

Subsidiary Observations. In the front of the male, 
at the base of the moveable processes on the front, 
are two long hair-like filaments, and tin; clypeiis is, 
as it were, double. In both sexesj the iiioutli is arm- 
ed with a hooked rostriform papilla, supported by 
four little processes, 'fhe '.rank of the body is keel* 
sha{)ed, and is formed of eleven joints, each of which, 
is furnished with two branchial the anterior pair 
with two, the posterior jiairs with thn'C Inmellir. The 
tail is about the length of the body, composed ot 
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CriHtucch. nix or nine obscure joints, tlic oval segincut bearing 
two lijis. 

The; organs of generation are situate at the base 
of the tail. 

Sp. 1. Stfifrmdis* Body transparent, of a light 
brown colour, slightly tinged w'itli green or blue, 
particularly on the head and legs. 

C'ancfi Ktagnalis. Limu Fn, 6’n. 2045. 

Branchii^podu stagnalis. 

La)y\ Sj/st, dn Anim. sam (Vr/. iCl. 

Latr, Grn. (*rus/. et Jus. i. 22. 
jA'nchi Kdiri. J^icycL vii. .‘J8.0. 

We shall transcribe the ingenious observationsmade 
on this species by the late 13r Shaw of the British 
Museum, jmblished in the first volume of the Tram- 
actions of the Linnean Society of London* 

“ It is geiirrally found in such waters as are of a 
soft nature, and particularly in those shallows of rain- 
water whicli are so frequently seen in the spring and 
autumn, and in which the Monocnlus pules of Lin- 
namf», and other small animals, abound. At first sight, 
it bears some resemblance to tlie larva of adytiscus; 
but, when viewed closeiy. it is found to be of a much 
more curious and elegant appearance than that ani- 
mal, The legs, of which there are several pair (ele- 
ven?) on cacli side, are flat and filmy, and have the 
appearance of so many waving fins, of the most deli- 
cate structure imaginable. The whole animal is ex- 
tremely transparent, and the general colour is brown, 
slightly tinged with bluelsh- green. 

“ Mouocuhis conchacem of Linnaeus very fre- 
quently assaults them, and adheres with such force 
to their tails and legs, as sometimes to tear off 
a part in the struggle. It delights much in sun- 
shine, during which it appears near the surface of 
the water, swimming on its hack, and moving in va- 
rious directions, by the successive undulations of its 
numerous fin-like legs, and moving its tail in the 
manner of a rudder. On the least disturbance, it 
starts in the manner of a small fish, and endeavours 
to 'lecrct itself, by diving in the soft mud. It changes 
its skin at certain periods, as is evident from the ex- 
it via? or slioughs Itcing iVc(|ucntly found in the water 
in which these animals are kept. 

“ In March and April, the females deposit their 
eggs without any settled order, and perfectly loose 
in the water, 'J'licy app ar to the naked eye, like 
very minute globules ot a light brown colour. Each 
ovum, wlicn magnitied, closely rcsentbles the farina of 
a mallow. It is tint kly beset with spines on every 
side, and coated with a transparent gelatinous 
suhstanc(‘, reaching just to the extremities of the 
spines, and is most probably intended to assist in 
causing them to adhere to I lie substances on which 
they may chance to fall, or as a security from the 
attacks of smaller animals. In about a fortnight or 
three weeks, the eggs are liatched, and the young 
uiiiinols may be seen to swim with great liveliness, 
i)y means ol' three very long pair of arms or rowers, 
which appear disproportionate to the size of the aiii- 
nad, and indeed it bears, in this very small state, not 
much rcscmhlani c to tlie form it afterwards assumes ; 
but, in the short space of a very few Iiours, the body 
jfcssumcs a lengthened form, and begins to acquire the 


tail-fin. The eyes in tin's state do not appear pedun- 
culated. On the seventh day after hatching, they 
approach pretty nearly the form of tlie perfect ani- 
mal ; they, however, still retain the two first pairs of 
rowers or arms. The legs are at this period very 
visible. About the niuth day it loses tlie long oars, 
and appears*sti)l more like the animal in its advanced 
state/* 

The Doctor farther observes, that it is highly pro- 
bable, that a considerable time elapses before the 
animal assmnes its full size, but the time he was 
unable to determine, as those he kept died before 
they hud acquired any considerable size. When 
first hutched, they arc scarcely larger than the 
inon mite. 

Subclass II. xMALACOSTRACA. 

This subclass has occupied a very considerable 
portion of uttcniion, the result of which shall be given 
in the follow ing pages. 

Legion 1. PODOPHTHALMA. peduncu- 
lated or elevated on footstalks. 

Order 1. Bracuyc/ka. Tirri/ short and simple 
at its extremity. 

Order II. Macuoura, Tail lengthened with 
appendices at its extremity. 

Legion II. EDRIOPIITHALMA. Eyes sessile. 

Legion I. PODOPHTHALMA. 

The Malacostraca podophthalma include those ani- 
mals, w'hich, in common language, are denominated 
Crabs, Lobsters, Cray-fish, Prawns, Pandals, and 
Shrimps, all of which have the power of reproducing 
their claws when they arc lost. 

Crabs and Lobsters are said to change tlieir 
crust annually,” but this, like many other statements 
in zoology, is incorrect. We liavc seen Maja syui- 
7/cr/o and the common Lobster [Astacus framvinrus) 
so overgrown w ith Ostrea*, Anomiuc, Flustra*, Spon- 
gia', and Scrtulariie, as scarcely to be enabled to move 
the joints of lliuir legs, and as the oysters were of a 
year’s grow th, and as the anomuc w'tre above them, 
and ilie coralline matters upon the anomiu?, there 
can be no doubt but the crust was at least two years 
old. 

Order I. Biiacuvura. 

Latreille arranges the Bracin/ura (from the pro- 
portional breadth and length of tlu; thorax or shell) 
into two families ; hut the discovery of genera, un- 
known to that illusirious Entomologist, has convin- 
ced us that such a distribution is extremely unnatural ; 
and although, from the infant stale of our knowledge, 
we cannot venture to piopose named divisions ; yet 
we shall endeavour to dispose the genera into W'hat 
appear to be natural groupes. 

Synopsis and distribution of the Genera. 

A. Abdomen of the male Jivc-joinkd^ the mid- 
dle joinl longest ; of the female scvcn-joinled* 
Anterior pair of lep^s didaciylc, 

Divisiojj I. Shell nearly rhomboidal. Two ante- 
rior legs very long, with deflexed fingers. 

(lenus 1. Lam anus. 

Division II. Shell truncate behind. Two anterior 
legs of the mule elongate, of tiu; female moderate. 


Crustacea, 
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CrnsUcen. Snldkimn 1. Antcnnes long, ciliated on each side. 

Genus 2. Corystks. 

3. Thia. 

4. Atelecvclus. 

^uhdivimri 2. Antenn® moderate, simple. Hinder 
pair ot‘ legs with com[)res8ed claws. 

Genus .5. Puktumnus. 

(k Carcinus. 

7. PoHTUNUS. 

8. Lupa. 

S?dfdwmon 3. Antennae moderate, simple. Four 
hinder pair of legs compressed. 

Genus 9. Matuta, 

0 ^Subdivision 4. Antonn® simple, short. Four hinder 
pair of legs simple. 

Genus 10. Cancer. 

1 1. XaNI'IIO. 

12. Calappa. 

11. Abdomen in both sexes seven-jointed,' Tim 
anterior legs didactjjle. 

Division 111. Eight hinder legs simple, and alike in 
form. 

Subdivision I . Shell anteriorly arcuated, the sides 
CoiiM-rging to an angle. 

(Two anterior legs unequal). 

Genus 13. Pflumnus. 

1 Gecakcinus. 

Subdivision 2. Shell quadrate or subquadrate. 
Eyes inserted ii» the front. 

* Shell quadrate. Eyes with a short peduncle. 

(leiniS 15. PiNNOTERKS. 

** Shell quadrate. Eyes with a long peduncle. 

Genus lb’. Ocypode. 

17. UcA, 

18, (tomopi.ax. 

Subdivision 3, Sh<;ll (juadratc. E}'es inserted at 

1 he anterior angles of hhell. 

(renus iq. (inAPsirs. 

Division IV. IVo hinder legs at least dorsal. 

Subdivision 1. Two posterior legs dorsal. Eyes 
with the first joint of the pediniele elongated. 

Genus 20. Homola. 

Subdivision 2. Four hinder legs dorsal. E>eswith 
the first joint of the peduncle sliort. 

Genus 21. Dorippe. 

22. D ROM I A. 

Division V. Shell rostrated in front. Eight hinder 
legs alike and simple. 

Subdivision I . Fingers deilexed. 

Genus 23. Kurynome. 

24. Parthenopk. 

Subdivision 2. Fingers not deflexed. External an- 
tenn® with the first joint simple. Anterior pair of 
legs distinctly thicker than the rest. 

Genus 25. Pisa. 

2f). Lisma. 

Subdivision 3, Fingers not deflexed. External an • 
,»tenn® with their first Joint simple. Anterior pair of 
legs scarcely thicker than the others, which are mode- 
rately long. 

Genus 47- Maja. 

Subdivision 4 Fingers not deflexed. 1i)xteniai an- 
tenn® with the first joint simple. Anterior pair of legs 
about the thickness of the rest, wliich are very long 
and slender. 
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Genus 28. Egeria. Crnjtace^a. 

29 . Doc LEA. 

Subdivision 5. Fingers not deflexed. External an- 
teiin® with the first joint externally dilated. 

Genus 30. Hyas. 

C. Abdomen in both sexes six jointed. Two (inte- 
rior legs didactyle. 

Division VI. Fifth pair of legs minute, spurious. 

Genus 31. Lithodes. 

Division VJI. Second, third, fourth, and fifth pair 
of legs alike and slender. 

Subdivision 1 . Eyes retractile. 

Genus 32. Inacjius. 

Subdivision 2.’ Eyes not retractile. 

Genus 33. Macropodea. 

D. Abdomen lifthc male six-jointed : of ihr frmab 
^five jointed ; the last joint very large, J'.ycs not rt - 
tractile. 

Division VI I L 

Genus 31. I.kptopodia. 

35. Pactolus. 

E. Abdomen of both sexes four-jointed. Two ante- 
rior legs didactyle. 

Division IX. 

Genus 3 (\, Lrccosia. 

37. Ixa. 

The following genera belong to this order, but 
their situation has not yet been fixed, naiiiely, 

Genus 38. IIepatus, 

31). Plaguma. 

40. Mictvhis. 

41. Ohithyia. 

42. Kanina. 

43. Megalopa. 

A. Division I. 

Gen. 1. Lambrus. Leach, 

External antenna’ simple. External double palpu 
with the second joint of their inrernal Ibotstalk, in- 
ternally nolehed for the insertion of the palpi. 

Sp. I. L ongtmanus. Thorax s])in\, the spines sim- 
ple : anus smooth beneath, 

Parthenope longimana. rohr, Enl, Syst, SupJ. 353- 
Muju longimana. 

BosCf Hist, Nat, dcs Crust, i. 250. pi. 7* f. I* 

Lamhrus longimunus, 

Ijcachy Trauf. Linn. Soc. \i. 310. 

This species inhabits the Indian Oecaii. 

Division II* Subdivision 1, 

(Jen. 2. CoKYSTKs, Latr, Lcuch. 

External anienme longer than ihe body, the third 
segment composed of elongate, evlindrie joints, /.’r- 
iernal double palpi w4th the internal footstalk narrow , 
the second joint largest, having its internal side hrond- 
ly emarginate. Anterior pair of legs ; of the male 
twice the length of the body, subcylindnc, tlie hand 
gradually somewhat thicker and somewhat compres- 
sed ; of the female of the length of the body, with a 
compressed hand : other legs with rihi® and larsi of 
equal length ; clam elongate, strait, acute and longi- 
tudinally sulcated. Abdomen of the male with the 
first joint linear transverse, the second longer and 
produced on each side, third nearly ocjuaily quadrate, 
the fourth transverse and narrow^T than the third, the 
fifth narrower, nearly triangular, witli tlu; tip round- 
ed ; of the female w'ith six first joints transverse o’ • 

3 e 
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Ci'iisiacca* cuatcd in front, sevcntli triangular, urith the apex 
rounded. Shell oblong-ovate, anteriorly slightly ros- 
trated, behind margined. Eyes not thicker than their 
bonding-backward peduncles ; orbits above with one 
fissure. 

Sp. I. CassMaunus, Shell granulated, crenulat- 
ed behind ; front bifid ; the sides tridentate. 

('ancer cassivelaunus. 

Penn. Brit, ZooL iv. 6. t. 7» twalc and female. 

Herbsty i. 195. t. 12. f. 72. male. 

Cancer personatus. Ilerbstj i. 193. 1. 12. f. 71* female. 
Mbunea dentata. Fabr. Supl. Eni. Smt. 398. 

Boscy llist. Nat. acn Crust, ii. 4. 
Corystes dentatus. Latr, Gen. Crust, et Ins. i. 40. 
Corystes cassivelaunus. 

Lcachy Edinb. Encyd, vii. 395. 

Trans, Linn. Soc. xi, 312. 

C. cassivelaunus inhabits most of tlie sandy shores 
oft he European Ocean, and are often thrown up after 
heavy gales of wind. Latrcille formerly considered 
the mule .is a distinct species, under the title Co- 
rystes longimanus. 

(icn. 3. Thia. Leach. 

External antenna; longer than the body, the third 
sSegnu‘nt composed of elongate cylindric joints. Ex- 
t anal double palpi with the second joint of their in- 
ternal footstalk much shorter than the first, with its 
internal apex truncate-cmarginate. Anterior pair of 
Icf^s of the male a little longer than the body, with 
the hand compressed ; other legs with the tarsi half 
the length of the libiie, with acute flexuous claws, 
which arc longitudinally sulcatod. Abdomen of the 
male with tlie first joint transverse, arcuate, linear ; 
llie second a little longer, anteriorly sliglitly arcuately 
produced ; the third vciy long, narrower towards the 
apex, which is slightly emarginatc ; the fourtli sub- 
tpiadrate, apex slightly notched ; the fifth triangular. 
Shill somewhat circular with the sides gradually con- 
verging into an angle behind ; hinder part somewliat 
granulate-margincd ; the front somewhat produced. 
Eyes very small, scarcely prominent ; orbit without 
any fissure behind,.. 

Sp. 1. Polita. Shell convex, polished and sprinkled 
with punctures ; orbit behind emarginate ; sides on 
each side obscurely four-folded ; front entire and ar- 
cuate. 

Cancer residuus. Ilerb^i, iii. 53. t. 48. f. 1 ? 

Thia poiito. Leach, Trans. Linn, Soc. xi. 312. 

I.oca]ity unknown. 

Gen, 4. Atelec^clijs. Leach, 

External antereme half the Icrigth of the body, the 
third segment composed of elongate and cylindric 
joints. External double palpi mxh the second joint 
of the internal footstalk shortest, with the internal 
apex produced, and the internal side notched to- 
wards the joint. Anterior legs of the male longer 
than tlie body, with a compressed band ; of the fe- 
male as long as the body, with a compressed hand ; 
other legs with tibiae and tarsi of etjual lengths, fur- 
uisliud with elongate, quadrate nails, that are longi- 
tudinally suicated, having their tip^ naked, rounded 
and sharp, the hinder ones obscurely subcompressed. 
Abdomen of tin male with the first joint transverse, 
linear, twice the length of the second ; the third much 
elongated, narrower towariU its exiremit) , the apex 
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nearly strait ; the fourth subquadrate, with the ante- 
rtor angles produced ; fifth fiask-shaped, with a very^ 
sharp extremity; of the female with the first five 
joints transverse, and of nearly an equal length ; the 
sixth joint transverse quadrate, anteriorly notched, 
tlie last elongate, subtriangular behind, subproduced. 
SheU subcircular, the sides gradually convei^ing into 
an angle behind ; hinder part truncate and grunulate- 
margined. Eyes narrower than their footstalks ; or- 
bits behind with two fissures, below with one. 

Sp. ]. Heierodon. Shell granulated, Ute sides 
with seven serrulated teeth, and other smaller teeth 
between some of the other teeth : Front with three 
serrulated teeth, the middle of which is the largest. « 
Cancer (hippa) septem-dentatus. 

Montagu, Trans, Linn, Soc, xi. tab. 1. 
Atelccycius septem-dentatus. 

Leach, Edinb. Encycl, vii. 430. 

Trans, Linn. Soeieft, xi. 31 3, 

This elegant crab was discovered by Mont.agu on 
tlie southern const of Devon, whore it is not an un- 
common species in deep water. To the fishermen 
it is well known by the name of old-4nan*s Jacr 
crab. 

Division II. Subdivision 2. 

Gen. 5. PoRTUMNUs. Leach. 

Eyes not thicker than their peduncles ; orbits ert- 
tire. Anterior pair of legs equal ; other legs with 
compressed claws, interiuilly towards their base dilut- 
ed ; fjth pair with a compressed, foliaccous, lan- 
ceolate claw. Abdomen of the male with the fourth 
joint elongate. SMI with the transverse and longi- 
tudinal diameters the satite. 

Sp. 1. Variegatus. Shell obscurely granulated on 
each side with five teeth, the second and third some- 
what obsolete ; front with three teeth ; wrists inter- 
nally with one tooth. 

Cancer (lutipesj variegatus, 

Pla7ic, de Conch. Min* notis, p. 34. t. iii. f, 7 . 
B. C. male. 

Cancer latipes. 

Fc7in. Brit. 7ml. iv. 3. t. 1 . f. 4. female. 
Portumnus variegatus. 

Leach, Edinb, Enafd. vii. 391. 

Maine. Podoph. Brilann, i. iv. male and 

female. 

Trans. Lmt. Soc. xi. 31 1*. 

Plane first di^i.overed this species on the shores of 
the Adriatic sea. It burrows beneath the sand, where 
it may be found by digging at low water, on most of 
our sandy shores. 

When living it is most beautifully mottled, and the 
legs are sometimes of a luteous-orange colour. 

Gcn. 6*. Cakcjnus. Leach, 

Eyes narrower than their peduncles ; orbits behind 
and beneath with one fissure. Anterior pair t^'lcgs 
unequal, the hands externally smooth ; hinder pair 
compressed, and slightly formi^ for swimming. Ab^ 
dmtn of the male with the fourth joint transverse, 
and scarcely narrower than the third. SheU with the 
transverse diameter greatest. 

Sp. 1. Manas. Shell with five teeth on each side ; 
front with three rounded teeth or lobes : bands with 
one tooth, wrist with a spine. 

Cancer Msenas of authors. 
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Crustacea CarcinUS Mflpnas. 

Leachy Edinb* Encyd* vii. SfX)» 

' — — Trans, Limt, Sacitt* xi. 814. 

This most common species inhabits all the sliorcfi 
and cstuafies of Britain. It burrows under the sand, 
or conceals itself beneath fuci and stones. It is sent 
to London in immense quantities, and is eaten by the 
poor. 

Gen. 7. PoRTUNUS. Fabr, Latr, BosCy Lam, l^each. 

Eyes much thicker than their peduncles; orbits 
behind with two fissures, below with one fissure. Ab- 
domen of the male with the fourth joint transverse. 
Anterior pair of legs somewhat unequal, the hands 
Externally with elevated lines, arms generally unarm- 
ed ; hinder pair compressed, folioccous and formed 
for swimming. Hhell with the transverse diameter 
greatest ; the side with five, rarely with six tectli. 

♦ Hinder clam toilk an elevated longitudinal line ; 
eternal double palpiy mth the second joint of 
their infernal Jbotstalky truncate at the inler- 
nal apex. 

a Orbits at the insertion of the antenns imperfect. 
Wrists bidentate. 

Sp. 1. Puber, Antennas half the length of the 
body, shell pubescent, front with many te^i. 

Cancer puber. Linn. Sj/st, lint. 

Cancer velutiuus. Pemu Brit. ZooL iv. 8. pi. iv. fig. 8. 
Portunus puber. 

Latr. Gen. Crust, et Ins, i. 27« 

Leach. Edin, Encycl. vii. SfjO. 

— Trans, Linn. Soc.sd. SL5. 

Inlmbits the rocky shores of the Mediterranean 
8ea and European Ocean. It is very common all 
along the southern coasts of Devon. In France it 
is used as an article of food. 

//. Orbit internally slightly imperfect. Wrists uni- 
dentnte. 

S|i. ti. Corrugatus, Shell convex, witli transverse 
serrnte-granulatc ciliated lines, the sides with five 
teeth on each side, the three hinder of which arc 
more acute ; front trilobate, the lobes subgranulate- 
serrate, the middle one largest; hands above uiiiden- 
tate, hinder claws with sharp points. 

Cancer corrugatus. 

Penn. Brit. Zool. iv. !i, pi. v, fig. y, 

Portunus corrugatus. 

Leachy Edin. Encycl. vii, 390. 

— Trans. Linn. Soc. xi. 315. 

Inhabits the British Seas. Pennant observed it 
opposite to Loch Jura in Sky, and the young state 
has been token by C. Prideaux, Esq. in the Plymouth 
Sound. 

♦♦ Hinder elates tcithout the elevated Ike, External 
double palpi with the mternal apex of the second 
joint of the internal footstalk etnarginate. Or* 
bits internally beneath the insertion of the an- 
tennee imperfect. 

Sp. 3. Marmoreus, Shell convex, obsoletely and 
slightly granulated, with five nearly equal teeth on 
each side ; front with three equal teeth, witli round- 
ed points ; huttds smooth, with one tooth above ; hin- 
der tarsi will) acute points. 

Cancer (ginnatus) marmoreus* 

Montagu's MS* 


Portunus marmoreus. Cmstacea. 

Leachy Edin. Encycl. vii. 390. 

Malacost. Podophth. Britan, tab. 8. 

— 2yans, Linn. Soc, xi. 31 7, 

This elegant species, which derives its name from 
its colour, was discovered by G. Montagu, Esq. It 
is ver^ common on the sandy shores of southern De- 
von, from Torcross to the mouth of the river Ex, 
and is frequently found entangled in the shore-nets 
of the fishermen, or tlirown on the shore afler storms. 

It is distinguished from every otlier discovered 
species, by tlie rounded dentations of the front, the 
Very slight elevation of the lines on the hands, and 
by tlie convexity, remarkable smoothness, and mar- 
bled appearance of the shell. 

Young specimens are plain brown, and much re- 
semble the young of P. depuraiory from which they 
may veiy^ easily be separated by their more consider- 
able convexity. 

Gen. 8. Lvpa. Leach. 

Eyes much thicker than their peduncles ; orbit 
above with two fissures, beneath with one fissure. 

Anterior pair of legs equal, the arms anteriorly spi- 
nose ; hinder pair very much compressed. Abdomen 
of the male with the fourth joint much lengthened, 
much narrower tliau the third. Shell very transverse^ 
furnished on each side witli nine teeth, the last of 
which is the longest. 

This genus was instituted by Dr Leach in the 
Edinburgh Encyclopeedia, and has since been given, 
with amended cliaracters, in the Zoological Miscclla- 
nyy and in the eleventh volume of the Transactions of 
the Unman Society* As far as we have been ena- 
bled to learn, all the species inhabit the Great Ocean, 
harbouring amongst floating marine plants, swimming 
with great swiflness and ease near the surface of the 
water. 

* Shell on each side terminated by a very long spine. 

a. Fingers very long and filiform, hands external- 
ly smooth. 

8p. 1. Forceps, Shell granulated, wrists with a 
spine on each side, hands above at tlie base, and ex- 
ternally at the base, with one spine ; fingers slightly 
bemling upwards, and denticulated within ; hinder 
claw very much compressed, round ovate. 

Portunus forceps. 

Fabr. Suppl, Ent, Syst, 368. 

BosCy Elist, Nat. dcs Crust, i. 220. 

Cancer forceps. Herbsty iii. t. 55. fig. 4. 

Lupa forceps. 

Leachy Zool, Miscel, i. 123. t. 54. 

— Trans, Linn. Sociei. xi. 3 1 9. 

Plate XXL This curious Lupa inhabits the Carrl- 
bean Sea. It was first figured by Dr P. Browne, in 
h» History of Jamaica, 

b. Fingers moderately long ; hands externally witlt 
elevated Tines. 

Sp. 2. Trispinosa, Shell granulated, arms aiiie- 
rioriy with three spines. 

Lupa trispinosa. Leachy Trans. Linn, Soc. xi. 319* 

•• Shell with the hinder lateral spine not very long, 

Sp. 3. Banksii. Shell pubescent, front with four 
teeth, arms anteriorly wiiii five teeth. 

Lupa Banksii. Trans, Linn. Soc, xi. 319* 
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Cnisiacra. Division 11. Subdivision S. 

Gen. (). Matuta. 

Dald* Fabr, Lam* liosCy Latr, Leach* 
External double palpiy with the iiiternaJ footaUilk, 
elongate-Kubtriangulur, tlie second joint with the in- 
ternaJ side excavated and palpigerous. Fourth pair 
of w ith the daw acute and narrower than the 
others. Shell very transverse on each side, termi- 
nated by a limg spine. 

ISp. 1. Vidor. Shell on every side punctate, not 
striated behind. 

Matuta vicL(w. Latr. Cen. Crust, ci Insect, i. 42. 
Inliubits tlie Indian Ocean. 

A. Division II. Subdivision 4. 

Gen. 10. Canceii of authors. 

External antentur short, inserted between the inter- 
nal canthus of the eye and the front ; internal anten-- 
nw placed in Ibveoljc in the middle of the clypeus, 
with their peduncle nearly lunate. External double 
palpi with the second joint of the internal footstalk 
notched at the internal apex. Shell margined be- 
liind ; orbiU behind with one fissure, and externaily 
with one Ibid ; beneath with one fissure and external- 
ly with one fold. Anterior pair <d* legs unequal. 

Sp. 1. Fafi^urus, Shell granulated with nine folds 
«)n each side ; front with three lobes. 

C ancer pa gurus of authors, 

'I'liis sja eies is the common crab of Britain. It is 
eonsidcretl to he in season between (Miristinas and 
Easter, and about harvest, being much esteemed as 
an article of food. Its natural history is but little 
1 novvn. During the summer months, it is veryabun- 
diMit on all our rocky coasts, especially where the 
w.xtvr is de(‘p. At low tide, th('y are olten found in 
hoh.s of rocks, in j)airs, male and female; and if the 
mule he taken away, another w'ill he found in the 
hoh- :U the next recess <if the tide. By knowing 
il.’is fact, an experienced fisherman may twice a-duy 
lake, with little trouble, avast numluT of specimens, 
after having once diseovered their haunts. 

In the winter, they are supposed to burrow in the 
sand, or to retire to the deejjer parts of the ocean, 
'riiey are taken in wickcr-baskets, resembling mouse- 
traps, or in large nets with (qien meshes, which are 
placed r4t the bottom of tiic ocean, and baited with 
garbage. 

(ten. II. Xantho. l.eueh. 

External anlcmur very short, inserted m the inter- 
nal corner of the eve ; internal anlcnme received in 
foveohe under tlu* prominent margin of the c)y|)eur., 
llie peduncle suhlincar. External double pal pi, with 
the second joint of tlie iiUtTnal footstalk notch'*(l at 
the internal apex. Shell suhmargined behiitd; m- 
f>iis entire above, below externally with one li.ssure ; 
a 'lie dor pair of I ep;s unctiuah 

Sp. 1 . Florida. Wrists above w ith two tubercles ; 

■ hell (m each side witli four obtuse teeth ; the iiiler- 
' ' a.e- cut out ; fingers black, 
v'iiiicc r floridus. 

Mnatairn^ J'ram. Linn, Socici. xi. «5. t. 2. f. I. 
t’anerr 7 ".achy Edhi, Enct/rl. vii. 

Xaiillu) Leachy hdin, Encijet. vii. 430. 

.\.uitho floiid.t. Lcadiy Tian. , Liut. Sockl. xi. 320. 


This species was first described by Montagu, who Crnstares. 
considered it to be the Cancer Jloridus of Linn 6 ; but ' " “ ' 
an examination of the characters in the Amo^nitates 
Academicic, will readily convince the naturalist of 
the incorrectness of this opinion ; nor is it the Cancer 
^floridus of Ilerbst ; which induces me to believe that 
some one must have misled Mr Montagu with regard 
to the synonym, as he could never have considered 
them the same, had he examined the reference. 

Cancer donone of Herbst, probably is referable 
to the genus Xantho. 

Gen. 12. Calappa. Dald, Fabr. Lam. Latr. Bose, 

Leach, 

Shell with the hinder angles arched, receiving tlio» 
legs w'heii contracted. Hands crested, and equal. 

One of the species is very common in the Medi- 
terranean Sea, and is mentioned by Aristotle and 
Athenaus* Of the economy of the genus nothing is 
known, hut, from the general structure of the parts, 
it is probably similar to that of Cancer. 

Sp. 1. ( iranulatus. Shell tuberculated, the hinder 
angles dentuted ; hinder teeth strong, acute ; hinder 
margin subeiiiurginated at the base of the tail. 

Calappa granuluta. 

Fabr. SupL Ent, St/st. SUi, 

Lair, Gen. Crust, et Insect, i. 28. 
liosCy Hist. Aai. des Ciust. i. 184. 

Leachy Edinh. EucycL vii. 3pi. 

Inhabits the Mediterranean Sea, 

B. Division 111. Subdivision 1. 

Gen. 1.3. Pilumnus. lAuich. 

External double palpiy w'ith the second joint of the 
internal footstalk with tlu‘ internal apex truncutc- 
(‘inarginate. Claws simple, w ith naked rips. 

Sp. 1. Iliricllus. Body and legs bristly ; shell with 
five teeth on each side ; claws somewhat muricated 
on the outside. 

Cancer hirteilus. 

Lnin, Sysl. Nat. 1043. 

Fcnn, Brit. VamI. iv. 6'. p. f». f. n. 

Leachy Ednib. Encpcl. vii. 

Inhabits the south coast of Devonshire. 

(ieii. J4. (»kcarcim;s. Leach. 

External double palpiy witli the internal footstalk 
composed of two nearly ecjual joints ; palpi inserted 
beneath or v ithin ; anterior pair of legSy unequal ; 
claws and tibia: spinose; shell truneale-subcor- 
dute. 

There are probably many,|p||^'ies of this genus, 
but their cliarueters have not l^n made out by na- 
turalists, Travel ItTs speak of three sorts, nieir eco- 
nomy is very curious, and is detailed by fciloune, 

(’ate.sby, and others. 

They inhabit the mountuius of the Antilles. In 
the heginning of the year they descend from the 
iiiountams in vast numbers, and deposit their eggs in 
the sea. During this nuirch, which is said to be con- 
ducted with great regularity, and to be under tlie 
guidance of a commander, the strongest proceed first. 

They are often obliged to Jialt for want of rain, and 
to go into tile most convenient encampment until the 
weather change. The main body is said to consist 
iiiTemales, which never leaves the mountains till the 
rain be set in. They cliicHy proceed during the 
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CriiMtACf^H. night, sheltering in “hollow trees and in shady places 
~ during the hoi part of the day. 

Sp. 1. Nuricola, Tarsi with six elevated, serrated 
lines ; hands smooth. 

Cancer niricola. 

Jann. Si/st. Nat* 2040. 

Fabr* SupL Ent* Syst, 339- 
lierhst, tab. 3. i’. 3(). 

Ocypode ruricola. 

Bose, Hist, Nat, des Crust, i. 19(). 

Lcnciif lUlinb, Encyd, vii. JO'h 
Gecarcinus ruricola. 

Lnu'h, Ediub, ErinjcL vii. 330. 

' Tram, Linn, Socicl, xi. 322. 

Inhabits Southern America. 

11. Division III. i^abdivkion 2. * 

(ien. 15. PiNNOTERES. Latr, BusCj Leach, 
Altii/kus. JhifdorJ/* 

Antcmuc very short (the three first joints largest), 
inserted in tlie interior corner ot’ the eyes. External 
duidde palpi, with the internal footstalk, one-jointed. 
Anterior pair of legs unetjual. Eyes thick, iiltcll 
ovate-orhiculur, orbiculate-quadrate, or transverse- 
suh(|uadrate. 

All the species of this most interesting genus, in- 
habit i])e bivalve shells of the acephalous Mollusca, 
and were supposed by the ancients to be consenta- 
reous inmates with the animal, bound by mutual in- 
terest. The fable is beautifully told by Oppian, and is 
alluded to by C>icero. “ Pinna vero (sk enini Gra:cv 
(licit ar), duabus grandk palnlis conchis, cam parva 
stjuiila (jnasi socielaleni coil conipurandi cibi, haqae 
cum pkcicidi panu in conckam hiantem innativerint^ 
lam admunitu it squilta pinna viorsn, comprimii con^ 
elms" Nat. Deor. Lib. ii. see, IS. 

Aristotle supposed them to act us centinels, and 
believt'd that they guarded the pinna (the animal in 
wliose shell they were lirst observetl), frmn the at- 
tacks of its enemies. Hondeletius and some other 
naturalists held the same opinion. 

Sp, 1 . Cranchii, Nhell orbieulate-.subquadrate, soil, 
very sinooth, with the sides diluted behind ; front 
strait, obscurely snbemarginatu ; hands oblong, below 
and the tliighs above with a ciliated line; thumb 
snbarcuaie; abdomen very broad, the sides of the 
sfgjnents arcuate, the seeoml, and following ones 
distinctly nolcln d ; the fifth segment somewlmt 
broader ; the last narrower titan the preceding seg- 
u>(;nt. Female, 

J’iiinoteres C’ranehii. 

Leach, Mulacost, Podophth. Britana, tab. 14. 

fig. 4—5. 

'I'he male of this species, w hicli was discovered by 
Mr J. Cranch, whose name it boars, is unknown. It 
is distinguished iVom P, pknm (the coinmun species), 
by the form of the froiit of the shell, which is strait 
and slightly nolcht d ; by the dilated hinder part of 
the shell, and by tiie abdomen, all dte joints of 
which, cMipling the first, are distinctly notched be- 
hind. 

Plate XXL 

Division III, Sabdickion 2. 

Gen. Ifi. OcYi'ODE. 

Dald. Fdbr, Lair, Low. Bosc^ Ijcach, 


Eyes very large, with their pcdunch' generally rmstarca. 
extending beyond their tips, in the fonn (»f u spine. 

Anterior pair of legs unecjual. 

The economy of the Ocypodes is unknown, but it is 
probably not very dillercnt from that of the Vea* 

They inhabit the shores of the sea ; and, as their name 
iiubcates, run with great swiftness. 

Sp. 1. Cernlophllialma. Anns granulated ; hands 
cordate ; spine of the peduncle of the eye smooth and 
very long, 

Ocypode Cerotophthalma. 

Fabr, Supl, Entom. Syst. 4<i5. 

Lair, Ge\i, Crust, vt Ins, i. 32. 

fjmchy Trans, Linn. Stjc. xi. 322i 
Inhabits the shor(‘s of the Indian Ocean. 

Gen. 17 . Dca. Leach, 

OcYi'ODE. Lair. Bose, Fabr. &c. 

E.ycs small, terminating their peduncle. Ante 
pair o/legs very unequal. 

The Veer, inhabit the shores of the sea. sw'amps, 
and the hanks of rivers, living in holes beneath tin' 
grouml. They multiply very much, and serve as food 
to otters, bears, birds, crocodiles, Ac. The females 
curry about their eggs under the abdomen. They 
live on animal substances, which tln-y devour with 
avidity. Their motion is rapid ; 8ir J. Ranks assures 
us tliat he could never come up w ith them when run- 
ning, and that tin* only means by which he could take 
tlicm was hy running to and stopping their holes before 
they could reach it, and which he ettecled by lying 
in ambush until the animals had gone to a very coii- 
SKl(?rubIe distance from their haunts. 

Sp. 1. Una, Shell w'ith one tooth on eaci; side. 

Cancer vocans major. Ilerbsi, t, i. f. 10. 

Cancer vocans. Pose, Hist, N(d. des i. 198 . 

Uca una. Leaefi, Trans, Unn, Sttc, xi. 323. 

Inhabits South America. 

Gen. 18. (ioNO]'i.Ax. Leach, 

(h'YrooA. Hose, 

Eyes terminating their peduncle. Anterior pair of 
legs equal ; of the iiKile very long ; of tlie female twice 
the length of the boiiy. Anienme halfof the lenglli of 
the body, inserted at the inte rnal canthus ol’ti.eeyes. 

'J’he animals oi* this genus inliabit the ocean, ])re- 
lerring Mich parts as Jiave a .slimy Imtloin. 'fhey bur- 
row laterally in the clay or slime, making two en- 
trances In their hole ; entering hy one, ami going (»ut 
by the other. We liuve seen .several fossil species 
inclosed in marie, that appi'ar to belong lo this gen u.*;- 
Sp. 1. Hispinosa. Shell on each side with two 
.spines, arms above, and wrists internally wnili one 
Kpine. 

(dancer angulatu.s. Penn. Jitii. Zoof, iv. t. iy, f. 10. 

Fabr, SnpL Entom. Syst. 341. 

Ocypodaangulata. Bose, Hid. Nat. des Crust, i, 198. 

Gonoplax bispiiiosu. 

Inuch, Edinb, Encyel. vii, 4.>0. 

, Trans. Linn. Soc. xi. 3*23. 

Inhabits the Rrilish Sea. it is not Lineoinmon at 
Salcombe and in the Plymouth Sound ; and like- 
wise occurs at Weymouth, and at Rcdwhiirf in An- 
glcsea. 

Division 111. Subdivision 3. 

Gen. J9. Grapsls. Lam, Lulr, Ihsc, Jjcaclu 
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CnHiHoc.!. Sp. ]. Pictus, SlidJ with the sides plicated behind, 
iintei iorly witli the angles bideutatc ; front with four 
dentated folds; fingers with their joints concave: 
wrists internHlly strongly unidentate. 

Cancer grapsus. 

Linn, Syst. Nat. 1048. 

Fnbr, Sujd, EtU, Syst, 

Grapsus pictus. 

Lair. Gen, Crust, ci Insect, i. .'{‘i. 

Leach f Edhib, Encyct. vii. 

Trans. Linn. Hoc, xi, 323. 

Inhabits the Soutli American Ocean. 

B. Division IV. Subdivision 1. 

Gen. 20. Homo I. A. Leach. 

Shell elongate-quadrate, a little produced in front : 
eyes large, somewhat globose, their footstalks length- 
ened, the second joint very short and very ab- 
ruptly thicker than the first. External antenna: 
very long, inserted beneath the eyes, the two first 
joints long, the first thickest : internal antenna: in- 
serted within the orbit of the eye, and capable of 
being lodged in the internal corner. External double 
palpi with their internal footstalk composed of two 
lengthened and narrow joints ; palpi three-jointed ; 
the first joint shortest. Lees ten ; first pair largest 
and didactyle ; the three following pair simple, alike 
in form, and having their dam spiny within ; fifth 
pair monodactyle, the clam and tarsi being spiny 
within. Abdomen composed of seven joints. 

$p. 1* Spinifrons, Shell anteriorly spinous ; sides 
anteriorly beset with small spines ; hinder tliiglis in- 
ternally with three spines. 

Homola spinifrons. 

Leach^ Tram, Linn. Sac, xi. 324. 

— — , Zoolog, MiscA, ii. 82. t. 88, 

Inhabits the Mediterranean Sea. 

B. Division IV. Subdivision 2. 

Gen. 21. Dorippe. Dald, Fabr. Lam, Lair, Bose f 
Leach, 

External double palpi with the internal footstalk 
having its first joint dilated interiorly, the second 
narrow, bearing palpi at its extremity. ,Shcll sub- 
triangular, anteriorly truncated. Second and third 
pair of legs alike, with acute, elongate, simple sub- 
quadrate claxos s fourth and ^ffth pair shorter, dorsal 
and monodactyle. External antenna inserted above 
and between the eyes : internal antenna inserted be- 
low and between tin* eyes. 

Sp. 1. Quadridens, Middle of the clypeus with 
four teeth, the lateral ones shortest; sides of the 
shell unidentate at their middle part ; four anterior 
thighs subdcutatc. 

Dorippe quadridens. 

Fabr. Supl. Rnt. Syst, 8()1. 

Bose, Hist, Nat, des Crust, i. 207* 

Latr, Gen. Crust, et Ins, i. 41. 

Leach, Edin, Ent^cl, vii. 39^. 

— — Trans. Linn, Soviet, xi. 324. 

Inhabits tlie Mediterranean Sea. 

Gen. 22. Daomia. Dald. Fabr. Latr. Bose, Leach, 

External doubl'' palpi two-joiuted, with the second 
joint somewhat broader, shorter, and at its interior 
apex palpigerous. Second and thtrd pair ef legs 


fourth and ffth shorter and didactyle. Ex- Ci-ustscea. 
iernal antenna inserted below the eyes ; the two first ^ 
joints largest, and abruptly thicker tliau the others ; 
internal antenna inserted below, and somewhat be- 
tween the eyes. 

Sp. 1. Uimphii, Shell hairy, on each side with 
five strong teeth, without any remarkable interval 
between them ; arms and legs without knots. 

Cancer Dromia. Linn. Syst. Nat, 1043. 

Dromia liumphii. 

Fabr. Sml. Eut, Syst, 35^. 

Leach, Edin, Encyct, vii. 391. 

Inhabits the East Indian Ocean. It is named after 
Humpbius, by whom it was first described and figuo 
ed. Barit, Amb, t. 11. No. 1. 

B. Division V. Subdivision 1. 

Gen 23. Eurynomb. Leach, 

External antenna rather long, with the first joint 
shorter than tlie second. Shell verrucated, anteriorly 
terminated by a bifid rostrum, with divaricating hi- 
cicifip. Eyes distant, thicker than their peduncle, 
which is of moderate length. External double palpi 
with the interior point of the second jt>int of their 
internal footstalks truncute-emarginate. Anterityr 
legs equal ; of the mule three times the length of the 
body ; of the female longer than the body. 

8p. 1. Aspera, Anterior legs and thighs tubercu- 
lated ; shell with eight tubercles on the back that are 
more elevated than the others, which are irregular 
^and margined with hairs ; the sides with four lamel- 
lae ; rostrum with simple acuminate laciniae. 

Cancer asper. Penn, Brit, Zool, iv. 8. 

Eurynome aspera. 

Leach, Edin.Encyd. vii. 431. 

Make, Podophth, Britan^ 

Trans, Linn, Societ, xi. '520. 

Inhabits the Britisli Sea. 

Gen. 24. Parthenope. Fabricius, Leach, 

Maja I. Latreitle. 

External antenna very short; the two first joints 
largest, the first more so than tlie second. Shell tu- 
berose, anteriorly acuminated ; tlie rostrum entire ; 
eyes distant, not thicker than their peduncles, which 
are very short. External double palpi with the in- 
ternal apex of the second joint of their internal foot- 
stalk truncate-cmargiuate. Anterior legs unequal ; 
of the male very thick. 

Sp. 1. Horrida, Tubercles of the shell impressed ; 
the punctures as if eaten ; legs spiny ; hands and 
wrists verrucated ; abdomen and breast carious. 

Cancer longiumnus spinosus* 

Seb. Mus, iii. 48. tub. 19. fig. I6, 71. 

Cancer horridus. Linn, Syst, Nat, i. 104. 

Parthenope herrida. 

Fabr, Supd, Ent, Syst. 353. 

Leach, Edin, Encyd, vii. 431. 

— — - Zoologic, Mised, ii. tab. 98. 

Maja horrida. 

Latr. Gen, Crust, et Insect, i. 37, 

Leach, Edin, Encyct, vii. 394. 

Inhabits the Asiatic Ocean. 

B. Division V, Subdivision^, 

Gen. 25* Pisa* Leach, 
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Crmtaeeft. Blast us. Leach* 

External antenna: with clubbed hairs, the first joint 
longer than the second. Externd double palpi with 
the second joint of the internal footstalk with its in- 
ternal apex truncate or emarginatc. dates internally 
denticulated. Shell tillose, the lacinise of the ros- 
trum divaricating. Orbits bdhind with two, below 
with one Bssurc. 

* Shell denselij villose^ the sides on each side behind 
terminated with a spine, 

Sp. 1 . Gibbsii, Rostrum descending ; shell with 
a spine behind the eyes on each side; arms and 
thighs simple. 

Cancer biaculeatus. 

MontagUf Trans. Linn, Soc, xi. 2. t. 1. f. 1. 
Pisa biaculenta. Leachy Edin. EncycL vii. 431. 

Pisa (libbsii. 

Leachy Trans, Linn. Soc, xi. 327. 

— — Malav, Podophtk, Britan, tab, 19* 

Inhabits deep water on tne coasts of Devon and 
Cornwall. 

Sp. 2. Nodipes. Rostrum horizontal ; arms and 
tips of the thighs knotted. 

Pisa nodipes, 

Leach f Zool, Miscelf, ii. t. 78. 

Trans. Linn, Soc, xi. 328. 

Shell villose y with spiny sides. 

Sp. 3. Tetruodon. Sliell on each side with six 
spines ; two small, the rest larger. 

Cancer tetraodon. Penn* Brit. Zool, iv. 7- 1. 8, f. 15. 
Maja tetraodon. BosCy Hist, Nat, des Crust, i. 254. 
BJastus tetraodon. Leach, Edin, Encycl, vii. 431. 
Pisa tetraodon. Leach, Trans, Linn, Soc. 

Inhabits the south-west coast of England. 

(len. 2(i. Ltssa, Leach. 

Maja. Latr. Bose, 

External antennte with clubbed hairs, the first 
joint longer than the second. External double palpi 
with the second joint of the internal footstalk trmi- 
cate-emarginatc at the internal apex. Claws inter- 
nally simple, with nuked points. Shell tuberose, 
the lacinije of the rostrum meeting together. Orbits 
w ith one fissure behind, and one below. 

Sp. 1 . Chiragra. Rostrum obtuse, with the an- 
terior angles subredexed ; legs knotted. 

(!aiicer chiragra. Herbst, tab. 17. f. 9f>- 
Inachus chiragra. Fabr. Supl. Ent, SysL 357- 
Maja chiragra. 

Bose, Hist, Nat, des Crust, i. 255. 

Latr, Hht. Nut. des Crust, et des Insect.yi. 97* 
Lissa charagra. Leachy Zool, Miscel, ii. 70. t. 73* 

Inhabits the Mediterranean Sea. 

Division V. Subdivision 3. 

(Ten. 27. Maja. Loan, Latr, Bose, Leach. 

Exteratd antenna with two first joints thickest, 
and of nearly equal length. Shell convex ovate-sub- 
triangular, very spiny. Eyes not thicker than their 
elongate peduncle. External double palpi with tlte 
s(Tond joint of their internal footstalk, deeply notch- 
ed at its internal apex. Clam with naked sharp 
points. 

Sp.l. Squinado, Shell fasciculate-pilose, orbit above 
Hith one spine, the sides with five strong spines, cly- 
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peuB beneath the Front witli a short spine excavated Crustacea, 
above. 

Cancer squinado. 

Herbsty iii. t, 56. full grown. 

i. t. 14. f. 85 — 84, junior. 

Cancer maja. 

Scopoliy Entom, Cam, 1126. 

Sowerhy, Brit, MisccU, t. 39. 

Maja squinado. 

Latr, Gen. Vrmi. et Insect, i. 37. 

BosCy Hist, Nat. des Crust, i. 257. 

Leachy Edinb, Encycl, vii. 394 — 431. 

Trans, Linn, Sociel, xi. 326. 

Inhabits the southern coasts of Devon and Corn- 
wall. By the fishermen it is named Tbomback, or 
king-crab. 

B. Division V, Subdivision 4. 

Gen, 28. Ecjehia. Leach, 

Shell spinous anteriorly, terminated by an elongate 
rostrum ; eyes large, much thicker than their pedun- 
cles ; orbits behind with two fissures, below with one 
fissure. External antenna^ inserted at the sides of the 
rostrum with the two first joints thickest, the second 
joint much tliicker than the first. 2\vo anterior legs 
of the male about twice the length of the body, fili- 
form, and scarcely tliicker than the others; eight 
hinder legs very long very slender, alike in form, in 
order of size 2, 3, 4, and 5. Cknvs elongate, some- 
what arcuate, and very slender. External double 
palpi with the second joint of tlie internal footstalk 
with its internal side strait, the interior apex being 
abruptly produced. 

Sp. 1. IndicQ, Beak acutely notched; shell be- 
hind tile beak with six tubercles, arranged in trans- 
verse lines, 3, 2, 1, 1. 

Doclca Indica. Leach, Zool, M'mel, ii, 40. tab. 73. 

Inhabits the Indian Ocean, where it is by no means 
uncommon. 

Gen. 29. Doc LEA. Leach, 

Shell villose, with the sides somewhat spinous ; 
front terminated by a short beak ; eyes moderate in 
size, but much thicker than their peduncles ; orbits 
behind and below witli one fissure. External antenna 
inserted at the base of the beak, the second joint 
shorter than tlie first. Anterior pair of ' legs of the 
female os long as the body, and more slender tlian 
the othersy which are very long and slender ; clam 
elongate, arcuate, slender. External double palpi with 
their internal footstalk having the internal side of the 
second joint towards the apex deeply notched. 

Sp. 1. Rissoniu Shell and legs witli brown pu- 
bescence ; hinder part of the shell with one spine ; 
each side with three spines. 

Doclea Rissonii, Leachy Zool, Miscel, ii. 42. tab. 74* 

Locality unknown. 

B. Division V. Subdivision 5, 

Gen. 30. Hyas. Leach, 

Shell elongate-subtrian^ar, subtuberculated, the 
sides behind the eyes produced into a lanceolate pro- 
jection ; rostrum fissured, tlie lacinio; approximating. 

External antenna: witii the first joint dilated, larger 
than the second. External double palpi with the se- 
cond joint emarginatc at the internal apex. 
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CriisJarca. *Sp. 1. Araneus. The lastiform proce$:i behind the 
eyes, tuberculated bohhul. 

C'aneer uraneus. ' 

Lht, Si/si, Nai, lOjU. 

Cancer bulb, 

i. 1 12. t. !7. f> 59. 

Inaclms nnuieus. 

I'aOr. Supl, Enl. Sj/sf. 359* 

Hyas araneiis. 

Lcucli, Kdin. EncifcL vii. 4.'J7« 

Trans, Linn, Soc. xi. 32.0. 

Inhabits tlie Seolish Sea in great plenty; on the 
English coasts it is more rare. 

Division VI. 

Gen. 31. Litkoiies. lAilrciUc^ LracJi. 

Krtnnal tlouble paipi with narrow subcylindric 
footstalks. Ej/es approximating at their base. ShcU 
very spiny, anteriorly rostrated. 

iSp. I. iMnJa, Legs and shell with sliarp spines ; 
beak spiny, with the tip bifurcate ; hngers with tulls 
of iiair. 

Cancer maja. 

Liu, Spst. Nat, 104f). 

Cancer horridus. 

Pen. Brit: Zool, iv, 7. pi. 7. fig, 1 4. 

Inaehus luaja. Eadr, Ent, Syst, Svppl. 358. 

Majfi vulgaris. 

BosCf Hist, Nat, (tes Ernst, i. 251. 

Lithodes arctica. 

Lair. Gr.n, Crust, et Insect, i« 40. 

Lithodes inaja. 

Lcacfi^ Ediv, Encyd.vW. 305. 

— Trans, Linn, Sne, xi. 332. 

Inhabits the Northern Sea, and in our seas is very 
rare, or at least very local ; occurring only on the 
rocky shores of yorkshiT'e, and of Scotland. 

(\ Division VII. Snddivhion 1. 

Gen. 31. I N aciil'S. Fabricivst Leach. 

Shell slightly spined, with a spine on each side 
protecting the eye when retracted. Eyes distant, 
scarcely thicker than their peduncles. Exiernnl 
double palpi, with the second joint of the internal 
footstalk, truncate at its internal point. External 
antenna' with the three first joints thickest. Second 
pair of tliicker than 'he following ones. Clatvs 
curved. 

Sp. J. Dorseltemis, Beak short, eniarginate, the 
cl>peus iHueath produced into a spine ; shell anteri- 
orly. w ith four little tubercles placed transversely ; 
then with three spines (the anterior one strongest) ; 
behind with three strong sharp spines (the middle 
one generally longest and strongest), forming a 
slightly recurved line ; hinder margin with two dis- 
linct obsolete tubercles. 

( ancer Dorsettensis. 

Pen. Brit. Zool. iv, tJ. pi, j), fig. IS. 

Cancer scorpie. 

Eahr, Sp. Ins. i, 504. 

(i77fel. Si/sl. Natur, i. 2078. 

Herbst,''. 2.37, l-^^k 
Inaehus scorpio, 

Eabr. Ent. Syst. Snpf. 358, 


Macropus scorpio. Cuwlflcea. 

Latr, hlisU Nat, des Crust, ct ties Insect, vi. 109* 

Maja Scorpio, 

BosCt Hist. Nat. des Crust, i. 252. 

Inaehus Dorsettensis. 

Leach. Edin, Encycl. vii. 431. 

— AInlac,Podolpk.Britan.tab,22. fig. 1— (J. 

' ' ■ Trans. Linn, Soc, xi. 330. 

Inhabits the British Seas. 

Division VI. Subdivision 2. 

Gen. 32. Macroi-odia. Leach, 

MAciiOPUs. Latrcdlc, 

*S/«’// slightly sjiiiied, beak long and fissured. Eyes 
distant, Kubreniforin, niucb thicker than their pedun- 
cles. External anienmc Iialf the length of the body, 
the second joint three times the length of the first. 
E.tiernaldoubit\ia.\pih\vi\dcrf the internal footstalk witli 
two equal joints; palpi ver\ hairy, the middle joint 
shortest, the third a little longer than the first. Eour 
anterior claw's with their tips bent; lour hinder 
ones abruptly curved at their base, 

Sp. J. Vhfdanf>imn. Beak accuminate, much short- 
er than the unlenno: ; .shell btbind the rostrum witli 
three tuliercles placed in a triangle, the hinder tuber- 
cle largest ; ann^ internally subscabrous and hirsute. 

Cancer phalangium. 

Penn, lint, Zool. iv. 8. pi. 9* 1 7* 

Macropiis longirostris. 

Lair, Gen, ('rust, ct Insect. 

Mucro[)odia longirostris, 

Leach. Edin. Encycl, vii. 395. 

Leach f Zool. Miscel. ii. 1 8. 

— — Trans, Linn. Sot, xi. 331. 

— AJnlac, Podolph. Britan, lab, 2.1. 

Inhabits the mouths of rivers, and is very common 
in Great Britain. 

D. Division VIIL 

Gen. 33, Lfftopodia. Leach, 

Shell not spinous, the beak very long and entire. 

E^cs distant, globose. External antenner half the lengtii 
of the body, the second joint three times tlie length 
of the third. External double palpi slender, llie in- 
ternal footstalk, with tlie second joint half the length 
of the fiist. Palpi very hairy, the last joint largest, 
the two first joints nearly equal, Clavos long, alike 
in form, and slightly bent. 

Sp. 1. Sagittaria. Hands granulose ; beak on (‘ach 
side, and the arms and thighs anteriorly spinous. 

Inaehus Sagittarius. 

Fabr. Sajid, Ent. Syst, 359, 

Cancer Sagittarius. Herbst. 3. 

Macropus Sagittarius* . 

Latr, llist. Nat. Crust, cl des Insect. \\. 112. 

Maja Bagittariu. 

Latr, Gen, Crust, et Insect, i, 38, 4. 

Leach. Edin. Encycl. vii. .395. 

Maja sagittis, 

Bose. Hist. Nat. des Crust, i. 253. 

X.eptopodia sagittaria. 

Leach. Zool. Miscel. ii. Jfi. tab. 67 . 

Tram. Linn, Soc, xi, 332* 

Inhabits the Carribean Sea. 
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«;rRfthfrt* Oen. 35. Pactolus. Ij^ach 

Shell not spiny. Beak very long and entire. Legs 
of moderate length; the first, second (and third), 
pairs furnished with a simple cluw ; the fourth and 
fifth pairs didactyle. 

The abdomen of the female has the first joint nar- 
row, the second, third, and fourth joints tran verse- 
linear, the fifth very large and somewhat rounded, 
as in the case with the genus Leptopodia. 

Sp. 1. Boscii, Beak on each side spinulose; legs 
ciliute-punctate, 

Puctulus Boscii. 

Leach, ZooL Miscel. ii. 20. tab. 68. 

Trans. Linn. Sac. xi. 333. 

A single specimen of this curious animal is pre« 
served in the Britisii Museum ; but its locality is not 
known. Fabricius seems to have described it as the 
other sex of his Inachus Sagittarius, 

£. Division IX. 

Gen. 86. Leucosia. Fabr. Latr. BosCj Leach. 

Shell rounded or rhomboidal, slightly produced in 
front. External double pdpi with the second joint of 
their internal footstalk simple. Anterior pair qf legs 
distinctly thicker than the others, which are simple. 

'I'his genus requires to be investigated. It contains 
two indigenous species ; namely Cancer tuniefactus 
of Montagu, and Cancer tuberosus of Pennant. 

* Second joint of the internal footstalk of the cx- 

ternal double palpi dilated. 

Sp. ]. Anatum. 

Cancer anatum. 

Iferbst, i. 95 . tab. 3. fig. 19» 

** Second joint of the internal footstalk of the 

external double p(dpi nearly linear. 

Sp, 2. Craniolaris. 

Cancer craniolaris, Herbst, i, 90 . tab, 2. fig. 17* 

Gen. 37 . IxA. Leach. 

Shell very transverse, subcylindriq, much broader 
than long. External double palpi with the second joint 
of the internal footstalk excavated. Anterior pair of 
legs scarcely thicker than the rest, 

Sp. ]. Cylindrm. Shell with two channels, the 
sides rough and terminated by a spine. 

Leucosia cylindrus. 

L(dr. Hist. Nat. des Crust, et des Insect. n. 1 19 . 
Cancer cylindrus. 

Herbsi, i. 108. tab. 2. f. 29) 80, 81. male. 

Ixa cylindrus. 

Leach, Trans, Linn. Soc, xi. 384. 

Inhabits the Indian Ocean. 

Braefn/ttrous Genera of uncertain situation. 

Gen. .38. Hepatus, Latreille. 

External double palpi with the second joint of their 
internal Footstalk elongate.-triangular, gradually be- 
coming sharp from the base to the point. Shell ar- 
cuate before, the sides converging beliind. Legs all 
formed for walking ; anterior pair didactyle, the hands 
crested. 

Sp. 1, Fnsciaius, LatreiUe. 

I'his species is figured by Herbst, tab. 38. fig. 2. 
TIu* shell and legs are banded with red, sometimes 
with brown. 

Gen, . 39 . Plagusia. Laireilk. 

VOL. 1. PART II. 


Epes with a short pedunde, inserted at the ante- C^tac^, 
rior angles of tlie shell. Shell quadrate. Interior'^ ^ 
antennee inserted in two fissures on the cly])eus. 

Sp. 1. Depressa. Middle of the clypc us with two 
teeth ; sides of the shell with five teeth ; dorsal tu- 
bercles naked. 

Cancer depressus. Fair, Ent. Syst. Suppl. 343. 

Plagusia depressa. Latr. Gen. Crust, ct Insect, i. 34. 

Inhabits the shores of the Mediterranean Sea. 

Gen. 40, Mictyris. Latreille. 

External double palpi with the (irst joint very large. 

Antenna! very short. Shell subovate, truncate be- 
hind, (devated. Arms at the base of the wrist bent 
like a knee. 

Sp. 1. Longicarpus, 

Latr. Gen Crust, et Insect, i. 41. 

Leach, Edinf . Encycl, vii. Sf)5, 

Gen, 41. Orithyia. Daldorff, Fabricius, Latreille^ 

Bose. Leach. 

Shell rounded. Legs all placed in the same hori- 
zontal line, the hinder pair witli the last joint com- 
pressed, or formed for swimming ; Uie first pair di- 
dactyle. 

Sp. 1. Mamillaris. 

Orithyia mamillaris. 

Fabr. Suppl. Ent. Syst. .36*3. 

Latr. Gen, Crust, ct Imecl. 

Inhabits the Indian Ocean. It is figured by 
Herbst, tub. 18. f. 101. 

Gen. 42. Kanina. Lamarck, LatreiUe, Leach. 

Legs, with the exception of the first pair, which i.<; 
monodactyle, formed for swimming ; tlie two hinder 
pairs placed above the otliers. 

Sp. ]. Serrata. Arms much dentated; front of 
the shell with dentated lobes. 

Kanina serrata. 

Latr. Gen, Crust, et Insect, i. 43* 

Leach, Edinb. Encycl. vii, 396* 

Inhabits the Indian Ocean. 

Gen. 48. Mega LOP A. Leach, 

This genus contains but one species, which is de- 
scribed in the seventh volume of the Transactions of 
the Linnean Society, under tlie title Cancer rhomboi* 
dalis. Cancer granarius of Herbst probably belongs 
to the same genus. See Trans, Linn. Soc. vii. tab. 
vi. fig. 1. 

Order II, Macroura. 

This order contains the families, Pagurii, PalinU" 
rini, Astacini, and SquiUares of Latreille. 

Synopsis and distribution of ike Genera, 
h. Tad on each side soitk simple apficndices. 

Division 1. Legs ten ; anterior pair largest and 
dactyle. 

Genus 44. Pagurus. 

43 . Biugus. 

B. Tail on each side mih foliaceous appendages, 
forming xvith the middle tail*process a fandikefn. 

a. Interior antennee %xUk very long footstalks. 

Division II. External antenna* scjuamiform. Legs 
ten, alike and simple. 

Genus 46. Scyllarus. 

47. Then us. 

Division 111. External anionnsc setaceous,* and very 
long. Legs ten, alike and simple. 

3 G 
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Cjuhtacra. Genus 48. Pammurvs* 

Division IV. External antennae very long and se- 
taceous. Legs ten, anterior pair didactyle, di^h pair 
spurious. 

Genus 49 . Porcellaka. 

50. Galatea. 

b. Interior anienniv with modende peduncles* 
Division V. Exterior lamella of the tail simple. 
Antennse inserted in the same horizontal line, the 
interior ones with two set®, the exterior ones simple. 
Legs ten. 

Genus .51. Geria. 

52. Callianassa. 

5.5. Axius. 

Division VI. Exterior lamella of the tail bipartite. 
Antenuje inserted in the siune horizontal line, the in- 
ternal ones with two setse, the external ones with a 
spine-shaped squama at the first joint of the pedun- 
cle. Legs ten (anterior pair largest and didactyJe). 
Genus 54. Astacu.s. 

5.5. Nephuops. 

Division VII. External antennsD with a large broad 
squama or scale at their base. Abdomen with the 
second joint anteriorly and posteriorly produced be- 
low. Legs ten. 

i^uhdivi&ioh 1. External antenna* inserted in the 
same horizontal line with the interior ones, which 
have two setae. Tail with the external lamella com- 
posed of but one part. 

Genus 5fi. Ckan(!ok. 

Subdivuion 2. External antenna; inserted below 
the internal ones ; interior ones with two sette insert- 
ed in the same horizontal line. Exterior lamella of 
the tail bipartite. 

Genus 57* Atya. 

58, Processa. 

Subdivision 3, External antennae inserted below 
the internal ones ; interior ones with two seta*, one 
placed above the other. (External lamella of the 
tail composed of but one part). 

• Internal antenna i»Uh the superior seta exca^ 
vated bel&w. Clams spinvlose* 

Genus 59. Pandalus. 

60 . Hippolytk, 

61 . Alpiieus. 

Internal antenna mhh the superior seta not 
excavated. Clams simple. 

Genus 62. Pen^us. 

Subdivision 4. External antenns inserted below 
the internal ; interior ones with three setae. '(Exter- 
nal lamella of the tail composed of but one part). 
Genus 6.3. Pala;mon. 

64. Athanas. 

Division VI 11. External antennse inserted below 
the internal ones, with a large scale at their base. 
Legs sixteen. 

Genus 65. Mysis. 

C. Tail with two Betas, one on each side. 

Division IX. 

Genus 66. Neb alia. 

The genera whose situation has not been ascer- 
tained arc the following, namely, 

Genus 67 . Albunea, 

68. IIemjpes. 

69. Hippa, 


L 0 s A. 

Genus 70. ThalaSsika. Crmtacea. 

71. Squilla. 

Division 1. 

Gen. 44. Paourus, Fabr, Latr, Bose, Leach, Sco, 

External antenna, with the second joint of their 
peduncle, with a moveable spine affixed to the apex 
above. AheUtmen membranaceous. Tail three-joint- 
ed, crustaceous,^ tlie second joint on each side appen- 
diculated. Four hinder kgs spurious, short, didactyle. 

The curious economy of the genus Pagurus at- 
tracted the attention of the ancients. One species is 
well described by Aristotle under the name xa^x/wov. 

All the species are parasitical, and inhabit the ca- 
vities of turbinated univalves. They all change their 
habitation during their growth, first occupying the 
smallest shells, and latterly those of very consider- 
able (limensiuns. The abdomen is naked and ^nder, 
bring covered merely with a skill of a delicate tex- 
ture ; but its extremity is furnished with appendages, 
by means of which it secures itself within the shell 
of wliich it makes choice. It is really astonishing 
with what facility these animals move, bearing at the 
same time the shell, which is destined to preserve the 
body from injury, and to guard these animals from 
tlie attacks of fishes, who would otherwise devour 
them. All tlie species are termed indiscriminately 
Soldier-crabs and Hermit-crabs, from the idea of tlieir 
living in a tent, or retiring to a cell. 

8p. I. liertihardns (conmion soldier-crab). Arms 
hairy, niuricated, the left the largest; hands sub- 
cordate, fingers broad. 

Pagurus, Bernhardus. 

Fab?', SvppL Ent. Spst, 411. 

Latr, Gat, Crust, ei Insect, i, i6, 

Leach, Kdinh, KncycL vii. .'J 96 . 

Cancer Bernliardus. Linn, Syst, Nat, 

Inhabits the European Ocean, and is very abundant 
in the British Seas, inhabiting various kinds of uni- 
valve shells, changing its habitation as it groin s. Pa- 
gurus araneiformis, Ediub, Encycl, vii. 396, is mere- 
ly the young of this species. 

Gen. 45. Brnous. Leach, 

External antenna with the second joint of its pe- 
duncle crested. Abdomen crustuceous. Tail two- 
jointed, crustaceous, die first joint on each side ap- 
pendiculated. Fourth pair qf legs didactyle ; 
pair (didactyle f ). 

Sp. 1 . Latro, Shell anteriorly with a simple acu- 
minate rostrum. 

Cancer latro. Linn, Syst, Nat, 1049* 

Cancer (astacus) latro. Herbst, ii. 34. tab, 24. 

Pagurus latro. 

Fabr, Ent, Syst, ii. 468. 

Leach, Edinb, Encycl, vii. 390. 

Birgus latro. Leach, Trans, Linn, Sac, xi. 337* 

This species is said to inhabit Amboyna, and to 
live in cavities and holes of rocks, from whence it 
wanders abroad in the night, in order to procure cocoa 
nuts, on which it is supposed to feed. 

Division II. 

Gen. 46. Scyllahus. 

Fabr, Dald. Lam, Latr, Bose, Leach, 

Hinder legs with the tarsi beneath produced into 
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Cniitaeoa. a thumb. Thorax convex, sublinear. Eyes inserted 
behind the exterior antennae. 

Sp. 1. Arctm* External antennae very much den- 
tated ; shell above with a triple series of dentations. 
Cancer arctus. Linn. &ysi. Nat. 1053. 

Scyllarus arctus. 

Latr, Gen. Crust, et Insect, i. 47. 

Leach. Edinh. EncycL vii. S97. 

Inhabits the European Ocean, and is said by Pen- 
nant to have been taken in the British Sea. 

Gen. 47. Then Its. Leach. 

Hinder legs with simple tarsi. Thorax subde* 
pressed, broader anteriorly. Eyes inserted at the an- 
terior angles of the thorax. 

8p. 1. Indies. External antennee serrated; thorax 
granulated, cariniited, trispinous ; abdomen granulat- 
ed, the granules arranged transversely. 

Inhabits the Indian Ocean. 

Division III. 

Gen. 48. Palinxjuus. 

Hnld, Fabr. Lam. Latr. Bose, Leach. 

The animals of this genus have the power of pro- 
ducing a sound by rubbing their exterior antennm 
against the sides ot the projecting clypeus. 

Sp. 1, Vutgaris. 

Astacus horaarus. Penn. Brit. Zool. iv. l6. pi. 11. 

Inhabits the European Ocean. It is commonly 
eaten in London, and is sometimes denoinmated 
spiny-Iobster or sea crey-6sb. 

Division IV. 

(n*n. 4f). PoHCKi.LANA. Lam. Latr. Bose. Leach. 

External double palpi with the first joint of the in- 
ternal footstalk dilated internally. Shell orbiculute 
suhqiiadrafe. 

Sp. ]. Platyrheks. Anterior margin of the shell 
with three entire teeth ; claws very large and much 
depressed; wrists Internally denticulated; hands exter- 
nally deeply ciliated. 

Cancer platycheles. 

Penn, Urit, Zool. iv, 6, pi. 6. and 12. 
Porccllana platycheles. 

Latr, Gen. Crnst. et Insect, i. 49. 

Leach. Edinb. EncycL vii. 398. 

, Trans, Linn, Soc. xi. 339. 

Inhabits the rocky shores of the southeni and west- 
ern coasts of Britain, concealing itself beneath stones, 
TO the under side of which it adheres closely, 

Gen. .50. Galatea. 

Galathea. Fttbr. Latr. Lam, Bose. Leach. 

External double palpi with the internal edge of the 
first joint not dilated. Shell ovate. 

♦ nostrum acuminate, acute, with four spines on 
each side. Anterior legs compressed. Abdo^ 
men with the sides of the segments obtuse. Tail 
with the intermediate lamella triangular, the 
tip e^narginate. the apex of the laciniee rowid^ 
ea. Interior antenme with the first joint of 
the peduncle irispinose. 

a Second pint of the internal footstalk of the 
external double paljji longer than the first. 

Sp. 1. Fabricii. Anterior legs granulute-spinose ; 
hands externally subserruted; wrists and arms inter- 
nally spinose. Plate XXI. 


Galathea Fabricii. Leach, Trans. Linn. Soc. xi, Crustaot s. 
340. 

b. Second joint of ike internal footstalk of the 
external double palpi shorter than the first. 

Sp. 2. Spinigera. Anterior legs subgrariulatc 
squamose, above and on each side spinose ; arms ex- 
ternally without spines. 

Astacus Btrtgosus. Penn, Brit. Zod. iv. ] 8. pi. 1 4. 

Cancer (astacus) strigosus. Herbst, tab. 20’. f. 2, 

Galathea strigosa. 

Fabr. Ent. Syst. ii. 47 L — Suppl. 414. 

Latr. Gen. Crust, et Insect, i. 49 . 

Leach, Edinb, EncycL vii. 398. 

Galathea spinigera. 

Leach. Malac, Podoph, Brit. tab. 28. B. 

*• nostrum elongate, spiniform, the base on each 
side hispinose. Anterior pair qf legs suhey- 
lindric. Abdomen with the sides qf the seg^ 
ments acute. Tail with the intermediate lamem 
transverse-quadrate, the apex subemarginate. 

Interior antennre with the first joint of the 
peduncle four~spined. (External double palpi 
with the first joint of the internal footstalk 
longer than the second.) 

Sp. 2. Hugosa. Anterior legs spinose, especially 
internally; abdomen with the second segment an- 
teriorly with six, the third with four spines. 

Astacus Bomflius. Pennayit, Brit. Zool. iv. 17> pi* 27* 

Galatliea rugosa. 

Fabr. Suppl. Eut. Syst. 41 b. 

Bose. Hist, Nat, des Crust, ii. 87* 

Lair. Hist. Nat. des Crust, ci des Insect, vi. 

1.99. 2. 

Cancer rugosiis. Gmelin, Syst. Nat. i. 2985. 

(rulathea longipeda. Lam. Sf/sL des Auim. sans Vert. 

158. ^ 

Galathea Bamfiia. Leach. Edinb. EncycL vii. 3()H. 

Galathea rugosa. Leach. Malac. Pmioph, Jirii. tab. 29. 

Trans. Linn, Soc, xi. 341. 

Inhabits the Europoiui Ocean and Mediterranean 
Sea. It is very rare in Britain, but has been found 
on the Bamti^hire coiist and in the Plymouth Sound. 

Division V. 

Gen. 51. Grbia. Leach, 

Two anterior legs equal, subdidactyle, wfitli the 
thumb short. Interior antenna; with an elongate pe- 
duncle, the second joint shortest, the third largest 
and cyiindric. External double pn/pi with tlie third 
joint of the internal footstalk shortest, I'ai/ with 
broad laniellie, the exterior ones costated, the middle 
one quadrate. 

Sp. 1. Deltmra. Abdomen with the back nicnibra- 
naceous; tail with the apex of the exterior lamella 
dilated, and somewhat rounded ; interior one trun- 
cate and formed like the (jreek Delta. 

Gebia deltaura. Leach, Trans, Linn. Soc. xi. 342. 

Inhabits beneath the sand on the southern coast 
of Devonshire, and is found by digging to the depth 
of two or tliree feet. 

Gen. 52. Callianassa. Leach. 

Four anterior legs didactyle ; anterior pair largest, 
very unequal ; second pair less ; third pair monodac- 
tyle ; fourth and filth pairs spurious. Internal an- 
tetmee with on elongate biarticulatc peduncle, the 
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CriistancA* second joint longest. External double palpi with tlie 
* second joint of the internal footstalk largest and com- 
pressed. Tail with broad lamelke, the middle pro- 
cess elongate-triangular, with the apex rounded. 

'J'he thorax anteriorly abruptly subacuniiuate, the 
rostrifonn process divided from the shell by a suture. 
Anterior pair of legs very much compressed, tlie 
hand articulated. The larger leg, with the base of 
its wrist furnished with a curved process, 

Sp. 1 . Subterranea, Shell with the rostrifonn pro- 
cess with one longitudinal ridge, tlic point rounded. 
Cancer astacus subterraneus. 

Monta^Ut Tram, Linn, Soc, xi. 

Callianassa subtcrrun(*u. 

Lcctch, Edhu Kncycl, vii. 400. 

— Tram, Linn, Soc, xi. ^4^1. 

This animal lives beneath the sand on the sca-shore. 
It was first described by Montagu, who found it by 
digging in a sand-bank in the estuary of Kingsbridge, 
on the southern coast of Devon. 

(ven. 53. Axius. LeaeJt, 

Four anterior legi didactyle ; anterior pair largest, 
and somewhat unequal ; third, fburtli, and fifth pairs, 
furnished with a cornprcsstxl claw. Interior antenna: 
with a three-jointed peiluncle, the first joint longest. 
External double palpi with the two first joints some- 
what large and equal. Tail broad, the intermediate 
lamella elongate-triangular. 

bp. 1. Stirynchm, llostrum margined, the middle 
carinated ; thorax behind the rostrum with two ele- 
vated abbreviated lines notched behind. 

Axius Stirynchus. Leachy Trans, Linn, Soc,x\, 3^3, 
Inhabits the British Sea. 

Division VI. 

Gen. 54. Astacus. 

Fabr, Lam, Latr, Bose, Penn, Leach, 

Eyes subglobose, not thicker than their peduncles. 
Exterior anienmry with the first joint of the pedun- 
cle furnished with a spiniform squama that docs not 
reach to the apex of the peduncle. 

The cox® of the third pair of legs of the female, of 
the fifth pair of the male, perforated. These perfora- 
tions are for the passage of the semen and of die 
eggs, and altliough placed differently in other genera, 
yet they serve the same functions. 

* Abdomen voith the sides of iU segments ohtme, 

Astaci Marini. 

Rp. 1. Oammarus, Rostrum on each side with 
four teeth, and witli one on each side of its base. 
Cancer gammarus. Linn, Syxt. Mat, i. 1050. 

Astacus gammarus. Penn, Brit, Zool, iv. 9. pi. 10. 
Astacus marinus. 

Fabr, Huppl, Eni, Syst, 40(). 

Latr, Gen. Crust, ct Insect, i. 51. 

Astacus gammarus. 

Leachy Edin, Encycl, vii. 39«. 

— — Trans, Linn, Sue, xi. .S44. 

I'his species, which is the common lobster of our 
niarkcts, inhabits deep clear water at the foot of 
rocks which hang over the sea. Tliey breed during 
the early summer months, and are very prolific, Bax- 
ter luiving counted no less than 12,444 eggs under 
the abdomen. In warm weather they are very ac- 


tive ; they have the power of springing backward in Crustacea, 
the water to a most astonishing distance into their ' “ ^ 
holes ill the rocks, as has been reiicatedTy observed 
by naturalists of credit. Their food consists of dead 
animal matter, and, it is said, also of sea-weeds. The 
female is stated to deposit her eggs in the sand, but 
the young state is not known. 

The common lobster inhabits the European Ocean. 

It is found in very great abundance in the nortli of 
Scotland, but it is much more common on tlic coast 
of Norway, from whence the London markets arc 
for the most part supplied. 

Aristotle has very distinctly described tliis species 
under the name aaroL^oi, 

** Abdomen with the sides of its segments sharp, 

Asticj Fluviatiles. 

Sp. 1. Fluviatilis, Rostrum laterally deiitated, the 
base with one tooth on each side. 

Cancer astacus. Linn, Hyst, Nat, i. 1051. 

Astacus astacus. 

Penn, Brit, ZooL iv. 18. pi. 15. fig. 27- 
Astacus fluviatilis. , 

Fabr, Suppl, Enl, Syst, 40f>. 

Latr. Gen, Crust, et Insect, i. 51. 

Leach y Edin, Encycl, vii. 400. 

Trans, Lini0 Soc, xi, 344. 

Gen. 55. Nepiirops. ‘ Leach, 

Eyes reniform, abruptly much thicker than their 
peduncles. External antenna: with the first joint of 
their peduncle furnished at its apex witli a squama, 
which is produced beyond the apex of‘ the pedun- 
cle. 

The cox® of the tliird pair of legs of the female, 
of tlic fifth pair of the male, perforated. 

Sp. 1. Norvegicus. Abdomen w’ith hairy urcol®; 
shell somewhat spiny in front. 

Cancer Norwegicus. Linn, Syst. Nat, i. 1053. 

Astacus Norwegicus. 

Penn, Bril, Zool, iv. 17. pi. 12. fig. 24. 

Inhabits the northern parts of Europe. It is found 
in the Frith of Forth during the summer months, of- 
ten atlacJiing itself to the lines of the fishermen. 

Colour, when living, flesh red. Fabricius, Bose, and 
Latreille, cannot have seen this animal, us they all 
describe it as having four, instead of six didactyle 
legs. 

Division VII. Subdivision 1. 

Gen. 56. Cranoon. Fabr, Latr, Bose, Leach. 

Anterior pair of legs laigest, with a compressed 
monodactyle hand, the rest simple ; the second and 
third pair more slender, the fourth and fifth thicker. 

Sp. 1. Vulgaris, Thorax behind, and on each 
side of the rostrum, unispinoso. 

Cancer crangon. Linn, Syst, Nai, i. 1052. 

Astacus crangon. Penn, ark, Zool, iv. 20. 

Crangon vulgaris. Fabr. Suppl. Eni, Syst, 410. 

Latr, Gen, Crust, et Insect, i. 55* 

Bnsey Hist, Nat. des Crust, ii. 96. 

Leachy Edin, Encyd, vii. 401. pi. 21. fig. 5. 

— — Traxts, I jinn, Soc, xi. 346. 

Inhabitb the sandy coasts of the European Ocean, 
often entering estuaries, especially during the breed- 
ing season. It is the common shrunp of our markuti^; 
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Division VIL Buldivision 
Atya. Leach. 

Fnur aiitnior legs equal, the last joint cloven; 
third pair larf^est, unequal, with a simple claw ; fourth 
and tiflh pairs simple, terminated by a simple claw. 
Tail broaa, the intermediate lamella with its extre- 
mity subacurninate, rounded. 

Sp. 1. Scabra. Kostrunv^carinated trihd, the mid- 
dle tooth longest ; six hinder Ices rough. Plate XXL 
Aty a scabra. Leach, Trans. Linn. Hoc. xi. 345. 

Gen. 58. Prockssa. Leach. 

AnUrior pair of legs, with one side didactyle, the 
other armed with a simple claw ; second pair unequal, 
didactyle, slender ; one very long, with the wrist and 
fore-arm many jointed ; the other shorter, with the 
wTist many-jointed ; other legs terminated by simple 
claws. 

Sp. I . Canaliculata, Base of the rostrum with one 
tootli : interiiiL'diate lamella of the tail longitudinally 
canalicuhitcd. 

Processa canaliculata. 

Leach, Maine. Podoph. Brit, tab.'41. 

• The thighs of the third and fourth pairs of legs are 
fipinulose bi’iieath ; at the base of the rostrum tlicre 
is an elevation dividing it from the thorax. 

The above species, which forms the type of tlie 
genus, was discovered at 'I'orcross, on the southern 
coast of Devon, by Montagu, 

Division VII. Subdivision 3. * 

Gen. , 59 . Pandalus. Leach. 

Anterior pair of legs adactyle ; second pair didac- 
tyle, unequal. External double palpi with the last 
joint of the internal footstalk longer than the preced- 
ing joint. 

Sp. 1. Annuliconiis. Rostrum ascending, rnany- 
toothed, apex notched; inferior antemuL' annulated 
witli red, and internally spinulosc. 

Pandalus annuliconiis, 

Leach, Maine. Podoph. Britann. lab. 40. 
, Trans. Linn. Soc. xi. 346'. 

Gen. GO. Hieror-YTE. Leach, 

Four anterior legs didactyle. Exleral double palpi 
with the last joint of the internal footstalk shorter 
than the preceding joint. 

Sp. 1. Marians. Rostrum strait, with two teeth 
above and below ; shell above and beneath the eyes 
with one sjiine. 

Mippolyte varians. 

Leach, Trans, Linn. Societ. xi, 847. 

Inhabits the rocky shores of southern Devonshire. 
It varies much in colour, being often found red, 
green, and blueish-green. 

(ien. Gl. Alpiieus. Fabr, Latr. Bose, Leach. 

Four ant'Crinr legs didactyle. External double naU 
pi w'itli the last joint of the iutcrnul footstalk tnrcc 
times longiir than the preceiling joint. 

Sp. 1. Spin us. 

Cancer spinus. Sowcrbi/, Brit. Misccl. 

Leach, Trans. Linn. Soc. xi.3IT> 

Inhabits the Scottish Ocean. 

Division VII. Hultdivisiou 3. «• 

Ge&. 62* PxMAUS. Fabi'. Latu BosCf Leacli. 


Six anterior kgs didactyle. External double palpi Criwl^. 
with five exserted joints, the lust of which is obtuse. 

Sp. 3 . Trisuleatus. Thorax trisuleated behind ; 
rostrum descending, multidentute above. 

Peuicus trisuleatus. 

Leach, Trans, Linn. Soc. xi. 347» 

Inhabits the Welsh Sea. 

Division VII. Subdivision 4. 

Gen. 6S. Pal-^ExMon. Fabr, Latr, Bose, Leach. 

Four anterior legs didactyle ; anterior pair smaller 
than the second pair. External double palpi with the 
last joint shorter than the preceding joint. 

Sp. 1. Serratm (common Pratvu). Rostrum as- 
cending a1)ove, with from six to eight teeth, the apex 
cmarginate ; below with from four to six teeth. 

Astacus serratus. 

Penn. Brit. Zool. iv. Ip. pi. iG. f. 28 . 

Cancer squilla. Herbst, ii. 55. tab. 27* L 1. 

Paliemon squilla. 

Latr, Gen. Cmst. ct Insect, i. 54. 

Leach, Edinb. Encyd. vii. 401. 

Palscmon serratus. 

Leach, Trans, Linn. Soc. xi. 348. 

Variety a Rostrum with six teeth above. 

Subvariety 1, Rostrum beneath with four teeth, 

■ — 2. Rostrum heneatli with five teeth. 

Variety Rostrum above with seven tectli. 

Subvariety 1. Rostrum beneath with four teeth. 

— 2. five teeth. 

3. ■■ • six teeth. 

Variety y Rostrum with eight teeth above. 

Subvariety I. Rostrum beneath with four teeth. 

— — . 2 , five teeth. 

.3, — MX teeth. 

Although all the above varieties are common, yet 
/? occurs most frequently. We Imve seen the up|»er 
edge of the rostrum with ten, the lower with five 
teeth ; mid both edges with but three teeth. The 
apex is generally notched above, but in two instances 
wo observed tlie point to be entire. The situation of 
the teeth on the upper edge in variable, but in most 
instances the second tooth is at a greater distance 
from the first than the rest, which are genenilly equi- 
distant, and rarely extend far beyond the middle, iht^ 
rostrum from that part being edentate, with the 
exception of the emurginate apex. 

Herbst, Latreille, and Dr Leach, formerly con- 
sidered this species as Ganecr squilla of Linne, but 
DrL. has, since the publication of the error, met w ith 
the true C. squilla of that author, and hiis described 
it in tlie eleventh volume of the Transuclions of the 
Linnean Society, p. 348. 

Palfcmon serratus of Fabricius is distinct, and, if his 
description be correct, it is not even refe rable to this 
Genus, lie having expressly given, us its specific cha- 
racter (“ Antennis posticis bifidis"), hinder untennse 
bifid ; w'hereos, in his generic character, lie has stated 
these organs to be trdid (“ Antennae superiores tri- 
fidie’*). 

Gen. 6’4. Athanas. Leach. 

Four anterior legs didactyle. Anterior pair larger 
tlian tlie second pair. External double palpi with tlu 
last joint longer than the preceding joint. 

Sp. L Nitescens. Rostrum strait, and simple. 
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Crustacea. Cancer (astacus) nitescens. MoiHagu^s MSS. 
Athimas nitescens. 

Lcachy Tram, Linn, Sac, xi. 349. 

Inhabits the southern coast ot* Devonshire. 

Division VIIL 

Gen. 65. Mysis. * LatreiUe, Leach. 

PRAUNUS. Lm:A. 

Legs bifid, the last joint of the four anterior pairs 
witli tlic interior lacinia uniarticulute, ovate, compres- 
sed; of the other pairs of legs raultiarticulate. 
External dmble. palpi with the middle joint of the 
internal footstalk longest, the first very short. 

At the base of the abdomen of tlie female is situ- 
ated the external uterus, composed of two vaivc-like 
membranes, in which the young ones, just excluded 
from the egg, live and grow until they become strong 
enough to take care of themselves. 

The animals of this genus swim with their head 
uppermost, and with their eyes spreading, which gives 
to them a singular and grotesque appearance. 

* Intermediate lamella of the tail emarginate. 

Sp. 1. Spinulosa. Tall with the intermediate la^ 
melU externally spinulost , the apex acutely emorgi- 
nate ; exterior lumellic acuminate, and very broadly 
ciliated. 

Praunus flexuosus. Leadh Edinb. Encycl. vii, 401. 
Mysis spinulosa. Leach^ Trans. Linn, Soc. xi. 350. 

Inhabits the Frith of Forth near Leith. 

Colour when alive, pellucid cinereous. Eyes 
black, red at their base. Lamme of the external 
untennm with a black longitudinal line and spots. A 
clouded spot on each side of the hinder part of the 
thorax, and another above the legs. Every segment 
of the body most beautifully marked w'ith a reddish- 
rust-coloured spot, disposed in an arborescent form ; 
tail fin spotted with the same colour, mixed with 
black. Pouch of the female with two row s of fus- 
cous-black spots. Under side of the abdomen re- 
gularly mottled w'ilb rufous black. 

It w'as observed with young irom the middle of 
.June to tlie middle of July. The females arc onc- 
tbird more al)undant than the males. Length an 
inch and a quarter. 

Sp. 2. Eabricii, Intermediate lamella of the tail 
obtusely notched; exterior lamellae with rounded 
points, 

Mysis Fabricii. Leach, Trans, Linn, Soc, xi, 350. 

Inhabits the Greenland Sea, aUbrding the principal 
sustenance of the great northern whale (Balacua 
inysticclus.) 

** Intermediate lamella of the tail entire. 

Sp. 3 . Integra. 

Praunus integer. 

Leach, Edinb. Encycl. vii. 401. 

Mysis integra. Trans. Linn. Soc, xi. 350. 

Inhabits brackish pools of water left by the tide 
at Loch llaiiza in tlie isle of Arran. Common in tlie 
month of August with young. 


Length one-third of an inch. FemaleiS moreabun- CrnstacM. 
dant than tlie males. Colour whilst living pellucid, 
cinereous, spotted with black and reddish brown. 

Division IX* 

Gen. 66 . Nebalia. Leach. 

Thorax anteriorly with a moveable rostrum. An^ 
terior pair of' legs longest, simple; other pairs equal, 
approximate with tlie last joint bifid. Antennte two, 
inserted above the eyes, the last joint bifid and mul- 
tiarticulate. 

Sp. 1. Herhstiu Gray or cinereous-yellow'ish ; 
eyes black. 

Cancer bines. 

Otn. Eabr, Fn. Gr6n. No. 223. fig. 2. 

Herbst, ii. tab. 24. fig. 7* 

Mysis bipes. 

Latr. Hut. Nat. des Crust, ctdes Insect. 

Monoculus rostratus. 

Montagu, Trans. Linn. Soc. xi. 14. tab. 2.f. 5. 

Nebalia Herbstii. 

Leach, Zool, Mkcel. i. 100. t. 44. 

, Trans. Linn. Societ. xi. 351. 

Inhabits the European Ocean ; it is common be* 
neath stones lying on black mud, on the soiUliern 
coast of Devon. 

Macrourous Genera of uncertain situation. 

Gen. 67- Albuxea. 

Dald. Eabr. Hose, Lam. Latr. Leach. 

Internal nntenme with their peduncleh shorter than 
the tw 0 setai by which thej' are terminated. Legs 
ten, anterior pair with monodactyle bunds, (he thumb 
uiicinated ; hinder legs minute, spurious, filiibrtn ; the 
other legs terminated by a compressed sulcate joint. 

Tail not fan-sliaped. 

Sp. 1. Symnista. Shell anteriorly serrated. 

Cancer symnista. Linn. Syst. Nat. i. 1053. 

Albuneu symnista. 

Eabr. Lnt. Syst, Suppl. 397. 

Latr, Gen. Crust, et Insect, i. 44. 

Leach, Edinb. Encycl, vii. 396. 

Inhabits the Indian Ocean. 

Gen. 68 . Uemipes. Latreille, Leach. 

Internal anlenme with their peduncles shorter 
than the two 8et;e by which they are terminated. 

Legs ten ; the three hinder pairs, alike, and formed 
for swimming; second pair longer than the first, termi- 
nated by a conic compressed joint. 7 «// not fan-shaped. 

Sp. 1. 7 'esludinai ius, 

Remipcs testudinarius. 

Latr. Gen. Crust, et Insect, i. 45. 

Leach, Edinb. Encycl. vii. 396. 

Inhabits the New Holland Seas. 

Gen, 69 . Hii'pa. Eabr. Lam. Latr, Bose, Leach, 

Emeiuta. Gronovius. 

Internal antennte, with their peduncles shorter than 
the two seta; by which they are terminated. Legs 
ten ; anterior pair adactylc ; second and third pair 
with the last Joint lunate ; fourth pur with the last 


* In the Edinburgh Encyclopadia Dr Leach gave the Genus Mysis solely on the authority of the generally 
accurate Latreille, who iormeu tlie genus without any actual examination of its characters ; and as he de- 
scribed hut twelve legs, and misplaced it in the system, Dr Leach Imlds himself justified in having described 
the same Genus under the new name (Pr aun its), wliich we have now rejected for that given by Latieiile. 
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twt a^ joint trigonal; hinder pair minute, filiform, spurious. 
I^ail not fan-sh£|pcd. 

Sp. 1. Enieritm, Tail indexed, the last joint ovate. 
Hippa emeritus. 

Fah\ Ent. SysU Suppl. 87 0» 

Latr. 6'ew, CrusU ei Inseat. i. 45, 

Leach. Edinb. EncycL viL 896v 
Inhabits the Indian Ocean. 

Gen. 70* Thalassina. Laireillef Leach» 

Internal antenna terminated by two sets, and in- 
serted in the same horizontal line with the external 
ones. Legs ten, the two anterior pairs didactyle. 
Tail composed of five plates resembling a fan. 

Sj). 1. Scorpionoides. 

Thfilussiim scoqdonoides. 

Lair, Gen, Crust, ei Insect, i. 52. 

Leavhy Edinb, Encycl, viL 400. 

Gen. 71 . Squill A. 

Eabr, liosCf Lam, Latr, Leachf &c. 

Internal antenna with three setae. Legs fourteen ; 
anterior pair largest, monodactyle, the thumb much 
spined within ; second, third, and fourth -pairs with a 
nionoductyle hand, the thumb being crooked and 
simple ; the hOh, sixth, and seventh pairs spurious. 

8p. 1. Mantk, Body above with many elevated 
longitudinal lines ; tlmriibs with six teeth, 

Squilla mantis. 

Latr, Gen, Crust, et Insect, i. 55. 

Lcachi Edinb, EncycL vii. 402. 

Inhabits the Mediterranean Sea. 

Gen. 72. ZoE. Latr. Leach, 

ZoKA. Bose. 

S cs two, sessile, inserted one on each side of the 
. Rostrum perpendicular, of the length of the tho- 
rax. Thorax somewhat ovate ; shell diuphonous, with 
the back produced into a spine. Legs obscure and 
short, with the exception of the hinder ones, w hich are 
elongate, and formed for swimming. Tail as long 
as the thorax, and generally bent under it, composecl 
of five joints, the first four very narrow^, tlie last 
larger, lunate and spinulose. 

Sp. 1. Pekgica. Spine of the back twice tho 
lentil of the thorax, and bent backwards. 

ZoE Peingicu. 

BosCi Hist, Nat, des Crust, ii. 135. pi. 15. f. 3, 4. 
IjOtr, Gen, Crust, et Ins, i. 2U 
l<eack Edin. EncycL vii. 389. 

Inhabits the Atlantic Ocean. Was first described 
by Bose in the above quoted work. 

Legion II. EDRIOPHTHALMA. 

The Malacostraca Edriophlhahnay or at least u 
greater part of them, were placed amongst the Ma- 
cs ouR A by Latreille, who considered tl^m as form- 
ing a particular family of that order. Had he examin- 
ed the following new and curious genera, he would 
doubtless have formed a very different opinion. Many 
of the genera he even included amongst the Arach.. 
Hides, as shall be shown hereafter. 

Synopsis and distribution of the Genera, 

Section I. 

Body laterally compressed. Legs fourteen. Antenna 
two, inserted one on each side of the front yf the 
head, ( Tail furnished with styles, ) 

Genus 1. PuUONYMAi. 


Section 11. Crastocea. 

Body laterally compressed. Legs fourlceny with /a- 
melliform coxa, Antenme f bitry huerted by pairs, 

(Tall furnished with stales.) 

Division I. Antenna* four-jointed, the last segment 
composed of many little joints ; the upper ones very 
short. 

Genus 2. Talitrus. 

3 . Orchestia. 

Division II. Antennae four-jointed, the la.«it joint 
composed of several little joints ; upper ones rather 
shortest 

Genus 4 / Atylus. 

Division III. Antennae thrcc-jointcd, the last joint 
composed of several little joints ; upper ones longest. 

Genus 5 . Dexamine. 

6. Leuodtiioe. 

Division IV. Antenna four-jointed, the lost seg- 
ment composed of several little joints ; upper ones 
longest 

Subdivision 1. Four anterior legs monodactyle, 
second pair with a much dilated compressed hand. 

Genus 7 * Melita. ^ 

8 . Masra. 

Subdivision 2. Two anterior pair monodactyle and 
alike. 

Genus 9. Gammarus. 

10. Ampithoe. 

IJ. Pherusa. 

Division V. Antennae four-jointed, under ones 
longest, leg-shaped. (Pour anterior legs monodac- 
tyle.) 

Subdivision 1. Second pair of legs with a large 
hand. 

Genus 12. Pooocerus. 

13 . Jassa. 

Subdivision ii. Second pair of legs w'ith a mode- 
rate-sized hand. 

Genus 14. CoiioriiiL’M. 

Section III. 

Body depressed. Antenna four. Legs fourteen. 

A, Tail without ajypcndkes. 

Division I. Body with ail the segments bearing legs. 

Subdivision 1. Body linear. 

Genus 15. Proto. 

lb. Caprella. 

Subdivision 2* Body broad* 

Genus I7. Larunda. 

Division 11. Body with all the segments not bear- 
ing legs. 

Genus 18. Idotea. 

19. Stenosoma. 

B. TaU on each side, with one or two appendices. 

Division III* Antennae inserted in nearly tlie same 
horizontal line. 

Genus 20. Anthura. 

Division IV. Antennae inserted in pairs, one above 
the other. 

Subdivision 1. Tail with one lamella on each side* 

Genus 21. Campecopaa. 

22. NiGSA. 

Subdivision 2, Tail with two lamellae on each side. 

* Superior antenna with a very large pcduncltw 
Claws bifid. 
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Crn«tacc«. Gcms 2S. CvMOWCE, 

24. Dynamrnk. 

25. Spii^noMA. 

Superior antenna: xM a very hr^e peduncle. 

Clam single. 

Genus 26. JEha, 

Superior antenna: •ojith a moderate peduncle. 
Genus 27* Eurydice, 

28. Limnoria. 

29 . Cymothoa. 

C. Tail terminated xxtith tm seta:. 

Division V. 

Genus 80. Apseudes. 

D. Tail J'umuhed xoUh styles. 

Division VI. Interior antennic distinct. 

Subdivision 1. Styles of the tail exiertcd. Ante- 
rior legs nionodactylo. • 

Genus /Jl. ,1a n in a. 

32. AbELLUS. 

Subdivision 2. Styles of the tail not exserted. An- 
terior legs simple. 

Genus 33. .Ijeka. 

Division Vll. Interior nntennjc not distinct 
Subdivision 1. Styles of the tail double, with a 
double fuotsiulk. 

(ienus fU. Licta. 

Subdivision 2. Styles of the tail four, the lateral 
ones liiartieulate. 

* Body not capable of contracting into a ball, 

а. External aiLtenme eight-jointed. 

Genus 3.'i. Piiiloscia. 

36. On INC US, 

б, External antenna; with seven joints. 

Genus 37. PoRCELUio. 

Body contractile into a ball. 

Genus 38. Armadillo. 

Genus of uncertain situation. 

Genus 39. Bopykus, 

SECTibN I. 

Gen. 1. PiiRONYMA. Latreillcy Lcachf Lamarck, 
Head large, nutant ; aniennee biarticulate, the 
first joint small. Thorax seven-jointed, all its seg- 
ments bearing legs. Legs compressed, two anterior 
pairs with the antepenultimate joint furnished at its 
ii point with a foliaceous process ; the penultimate joint 
with the point bifid and terminated with a small 
claw ; third and fmrih pairs simple, longer, some- 
what thicker, terminated by a bent claw; pair 
large, very long, tliicker, diductyle ; the first joint 
gradually thickened towards its peunt ; the second 
subtrigunate ; the tlurd ovate, and abruptly narrowed 
at its base ; the lust narrowed at its base ; die fingers 
curved, and internally furnished each with one tooth ; 
sixth, and seventh pairs simple, terminated with a 
nearly strait claw. Abdomen triaiticulate, each seg- 
ment, on each side, with a double appendice, placed 
on a peduncle. Tail biarticulate, the first joint on 
each side furnisht^d with a biarticulate process, ter- 
minated by two styles ; second joint with four pro- 
cesses, each terminated by two styles ; the inferior 
proecis^es biarlicnlaie, the superior triarticulate. 

Sp. 1 . Sedeniaria, Fifth le^ with the apex of the 
thmnb and base of ihe finger mternally denticulated. 
Cancer sedentarius. Forsk, T'n, Arab. 05, 


Phronima eedentara, Cnwtseef. 

Latr, Gen, CrtfSt, et Ins, L 57* 

Leachf Edin, Ene^l, vii. 403 — 453. 

— Trans, Linn, Soc, xi. 355. 

Cancer fgammarellus ) sedentarius, 

Herbst, ii. 1 86. tab. 37. fig* 8. 

Inhabits the Mediterranean Sea and Zetland Sea, 
residing in a cell composed of a gelatinous substance, 
open at each extremity, where it sits in an incurved 
posture. 

The only specimen of this most interesting, rare, 
and curious animal, that has come under our inspec- 
tion, was sent to us by the Reverend Dr J. Flem- 
ing, one of our most zealous Naturalists, who found 
it on the 3d November 1 809* at Hurray in Zetland, 
amongst rejectamenta of the sea. 

All authors have erred in giving but ten legs to 
this animal. Of the parts of the mouth, we can, at 
present, say nothing. 

Section IL 
Division 1. 

Gen. 2. Talitrds. Latrcille, BosCf Leach, 

Four anterior legs in both sexes subequal, mono- 
dactyle. Upper antenna shorter than the two first 
joints of the under ones. 

Sp. 1. Locusta. Antennae subtcstaccous-rufous, 
of the male longer than the body, of the female 
short er; body cinereous, varied with darker cinereous. 

Oniscus locusta. Pallas f 
Talitrus locusta. 

Lair, Gen, Crust, ct Insect, i, 58, 

Bose, Hist, Nat, dcs Crust, ii. 152, 

Leach, Edin, Encycl. vii. 402, 

Astacus locusta, Penn, Brit, ZooL iv. 21. 

Cancer (gammarus) saltator. 

Montagu, Trans, Linn, Soc, xi. 94. 

Inhabits the sandy shores of the European Ocean. 

The specific name Locusta is probably derived from 
the fonn of its protruded mouth, which has a gene- 
ral resemblance to the same part in the gryllides. 

It has never been observed in the water ; it bur- 
rows in the sand, and leaps about on the shore. 

Talitrus littornlis, described in the seventh volume 
of the Edinburgh Encyclopadia, is merely the fe- 
male of T. locusta. 

The use of this animal (which is generally deno- 
minated sand-hopper) in the economy of nature, ap- 
pears to be that of contributing to tlic dissolution of 
putrid animid and vegetable matter ; serving in re- 
turn as food to the shore- birds, who devour it with 
avidity. 

Gen. 3. Orchestia. LeacA. 

Four anterior kgs of the male monodactylc, se- 
cond pair with a compressed hand; of the femdc with 
die anterior pair monodactylc, the second didactyle. 

Upper antenna not longer than the two first joints 
of the under ones, 

Sp. 1. Littorea. 

Cancer gammarus littoreus. 

Montagu, Trans. Soc. xi. 96 . 

Leach, Edinb, Encycl. vii. 402. pi. 2?. fig, 6. 

— Trans, Linn. Soc, xi. S56- 

Inhabits many of our shores, and is found at the 
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Cnm iM?ea. moutlifl of rivers, but lias never been observed in the 
water. It resides under atones and fuel, and in the 
evening it leaps about, and is devoured by birds. 

Division II. 

Gen, 4. Atylus. Leneh, 

Upper antenva with the seoond joint longer than 
the tnird; under ones with the second joint some- 
what shorter than the third. Eyes siib-promincnt, 
rounded, inserted in a process on each side of the 
head, between the antenns. Tail on each side with 
three double styles, and above with one moveable 
style on each side. 

Sp. 1. Carinatus, Head with the rostrum de- 
scending ; live last segments of the abdomen carinat- 
ed, and acutely produced behind. 

Gamraarus carinatus. Fabr, Enf. Syst ii. 515. 5. 
Atylus carinatus, 

Leach, Zool. MisceL ii. 22. tab. 6<). 

Tram. Linn* Soc, xi. 357 • 

The locality is unknown. 

Division III. 

Gen. 5. Dexamine. Leach. 

Four anterior legs sub-cqoal, monodactyle, fur- 
nished witii a filiform-subovate hand. Afttennep with 
their first joint shortest. Eyes oblong, not pfrominent, 
inserted behind the superior antennae. Tail on each 
side with three double styles, and above on each 
side with one moveable style. 

Sp. 1. Spinosa, segments of the abdomen behind, 
produced into spines. 

Cancer (gammarus) spinosus. 

Montagu, Tram. Linn* Soc, xi. 3, 

Dcxaminc spinosa. 

Leach, Edin. Encycl* vii. 4S3. 

— ZooL Miscei, ii. 24. 

— Trans. Linn* Soc. xi. 359- 

Inhabits the sea of the westen^ coasts of Britain, 

Gen. 6. Leucothoe. Leach, 

Anterior pair of legs didactyle, the thumb biarti- 
I alate ; second pair with a dilated and compressed 
liand, furnished with a crooked thumb. 

Sp. 1. Artknlosu. 

Cancer articulosus. 

Montagu, Trans* Linn. Soc. vii. 7l. tab. 6. f. 6* 
Leucothoe articulosa. 

Leach, Edin, Encycl. vii. 403. 

Trans. Linn. Soc. xi, 358. 

Inhabits the British Sea, but is very rare. 

Division IV. Subdivision 1. 

Gen. 7. Melita. Leach. 

Anterior pair of kgs monodactyle; second pair 
with the thumb indexed on the palm. TaU on each 
side with an elongate folioceous lamella. 

Sp. 1. Pdlmata, Body blackish; antenne and 
Icg<: annulated with pale colour. 

Cancer palinatus, Mordagu, Tram. Linn, Soc. vii. 69* 
Melita palmata. 

Leach, Edin. Encycl. vii. 40S. 

Trans. Linn. Soc* xi. 358. 

Plate XXI. 

Inhabits the sea-shore on the Devonshire coast, 
under stones. 

VOI.. I. PART II. 


Gen. 8. M^ra. Leach. 

Four anterior Icg^ didactyle; thumb of the second 
pair bent on the side of the hand. 2'ail wtli no fo- 
iiaceouB appendices. 

Sp. 1. Grossimana, 

Cancer gammarus grossimanus. 

Montagu, Trans. Linn. Soc. ix. 97. t. 4, f. 5, 
Miera grossimana. 

Leach, Edin. Encycl, vii, 403. 

Trans. Linn. Soc. xi. 359. 

Inhabits the southern coast of Devonshire, be- 
neath stones. 

Division IV. Subdwision 2. 

Gen. 9. Gammarus. LatreiUe, Leach, 

Superior antennee furnislied at the base of the 
fourth joint with a little jointed seta. Tail above 
w'ith bundles of spines. 

• Tail with ike superior double styles, having the 
upper style process very short. 

Sp. 1. Aquaiicus. Process between tliQ antonnx^ 
rounded, obtuse. 

Gammarus pulex. 

Leach, Edin. Encyd. vii. 402 — 432. 
Gammarus aquaticus. 

Leach, Trans, Linn. Soc* xi. 359. 

Inhabits ponds, ditches, and springs in great plenty. 
We formerly considered it to be the same with the 
Gammarus pulex of Latrcille and Bose, but, on ex- 
amining the subject more closely, we find their figures, 
are those referred to by them, representing the hands 
mucli dentated within. 

Sp. 2. Marinus. Process between the antenns? sub- 
acuminate. 

Gammarus marinus. Leach, Trans* Linn. Soc. %i* 359, 
Inhabits the sea on the southern coast of Devon- 
shire in plenty. 

** Tail with the superior double styks, having 
the style processes sukyual, 

Sp. 3. Locusta, Eyes lunate. 

Cancer gammanis locusta. 

Movtnfiu, Trans* Linn* Soc* ix. 92. 

Gammarus locusta. 

Lcack, Edin* Encycl* vii. 403. 

Trans. Linn. Soc, xi. 359* 

Inhabits the British Sea. 

Sp. 4. Campylops, Eyes flexuous. 

Gammarus campylops. 

Leach, Edin, Encycl* vii. 403. 

— — Trans. Linn* Soc. xi. 3()0. 

Inhabits the sea about Loch llanza, in the Isle of 
Arran, where we took a single pair of this interesting 
animal. 

Gen, 10. Ami'ITHoe. Leach, 

Superior antenna with no seta at the base of their 
fourth joint. Tail simple above. Hands ovate. 

Sp. 1. Rnbrkata* 

Cancer gammarus rubricatus. 

Montapi, Trans* Linn* Soc. ix. 99* 
Gammarus rubricatus. 

Leach, Edin* Encycl* vii. 402. 

Ampitboe rubricata. 

Leach, Edin* Encyd* viL 4S2. 

Trans* Linn, Soc* xi. 360. 

Inhabits the sea of the southern coast of Devon. 

3 a 
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Ornstaeca. Gen. 11. Vhkrvsa, Leach, 

Superior antennae witli no seta ut the base of their 
fourth joint. Tail simple above. Hands filiform. 

Sp. Fucicola. Testaceous-cinereous, or gray- 
cinereous, mottled with reddish. 

Pherusa fucicola. 

LeacK Edin, Encycl. vii. 432. 

— Tram, Linn, Soc, xi. 360. 

Plate XXI. 

Inhabits fuci on the southern coast of Devonshire. 

Division V. Subdivision 1. 

Gon. 12. PoDocERUs. Leach, 

Etfvs prominent. Four anterior legs mondactyle. 

Sp. 1 . Variegaius, Body varied with red and white. 
Podocorus variegatus, 

Leachf Edin, Encycl, vii. 4.33. 

— Trans, Linn. Soc, xi. 361. 

Inhabits the southern coast of Devonshire, amongst 
conferva; and corallines. 

Gen. 13. Jassa. J,each, 

Eyes not prominent. Four miiertor legs monodac- 
tylc with oval hands; second pair with its internal 
edge dentated. 

Sp. 1. Ptdchella, Thumb of second pair of legs 
with its internal edge notched at the base ; colour 
white painted with red. 

Var. a. Hands of the second pair with an elongate 
obtuse tooth. 

Var. i3. Hands of the second pair with the internal 
edge tridentatc. 

Jassa pulchclln. 

lieacA, Edin. Encycl, vii. 433. 
if — Tram, Linn, Soc, xi. 361. 

Inhabits tlie sea of southern Devon, amongst fuci. 

Division V.. Subdivision 2.. 

(lon. 14. CoRorniuM. Latrcillc, Leach. 

Sp. 1. Longicorne, 

Cancer grossipes. Linn, Syst. Nat. i, 1053. 

Astacus grdsBipcs. Penn. Brit. ZooL iv. pi. l6. 6g. 31. 
Corophium longicornc. 

Lair, Cen, Crust, et Insect, i. 59- 
Leachy Edin, Encycl. vii. 403—432. 

— Trans, Linn, Soc, xi. 662. 

Inhabits the coast of the European Ocean. At low 
tide, it may be observed crawling amongst the mud. 

It is very common at the mouth of the river Med- 
way, from whence we have received a vast number 
of specimens. 

Section HI. 

A. Division I. Subdivision, 1. 

Gen. 15. PaoTO. Leach, 

Second, thirdy and fourth pair of legs appcndicu- 
lated ut their bases. 

To this genus belongs Sauilla pedafay and proba- 
bly als',0 f^entricosa of Muller, with Cancer gawma- 
rus pedaius of Montagu, which is probably the same 
with S. pedaia of Midler. See Transactions of the 
Linncan Society, Vol. XI. page 6. tab. 11. fig. 6* 

ticn. i6. Caprella. Lamarck^ Latr, Bosc^Leach, 

Second t third, axdi fourth pairs qflegs not appendi- 
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culated at their bases ; the third and fourth pairs C^yta^a. 
spurious, subgelatinous, and globose. 

The animals composing Siia genus, inhabit the 
sea, living amongst sertulorise and marine plants, mov- 
ing eeometrically like the larvtt of the PhaUenidea, 

The specific characters may be taken firom the num- 
ber and situation of Uie spines on the head and back, 
form of the second pair of legs, &c. 

Sp. 1 . Phasma, Hands of the second pair of legs nar- 
row, their internal edge acutely notched backwards ; 
back anteriorly with mree spines, turning forwards. 

Cancer phasma. 

Montagu, Trans, Linn, Soc, vii. 66. tab. 6.f. 3. 

Inhabits tlic southern coast of Devon. 

Astacus atomos of Pennant, and SquiUa lobaia of 
Muller belong to the genus Caprella, of which wc 
have some unpublished species. 

A. Division I. Subdivision 2. 

Gen. 17 . Larunda. Leach, 

CvAMtJS. Latreilk, Bose, 

Pa NOPE. Leach. 

Anictma four-jointed, upper ones longest. Leo 
compressed, with strong claws : the third and fourth 
pairs elongate, spurious, cylindric, without claws; 
the two anterior pairs monodactyle. 

External uterus, or pouch of the female, composed 
of four valves. 

Sp. 1. Ceti, Bases of the third and fourth pairs of 
legs with processes resembling the figure 6 : the hunch 
of the second pair of legs anteriorly witli three obtuse 
teeth. Plate XXL 
Gniscus ceti. 

Linn, Syst, Nat. i. IO6O. 

Pall, Sj7€C, Zool. ix. 4. f. 14. 

Squille de la baleine. 

Dc Geer, Mhn, sur les Insect, vii. pi. 42. f. 6. 7- 
Pycrogonum ceti. Fair, Suppl, Ent, Syst, 570. 

Cyamus ceti. Latr, Gen. Crust, et Insect, i. 60. 

Panope ceti. Leach, Edinb. Encycl. vii. 404. 

Lariinda ceti. Leach, Trans, Ltnn, Soc, xi. 364. 

Inhabits whales, and, according to Latreille, it is 
also found on some species of the genus Scomber. 

By the Greenland fishermen it is termed the whalc- 
lousc. 

Division II. 

Gen. 13. IwoTBA. Fabr, Latr. Bose, Leach. 

Asellus, Olivier, Lamarck. 

Entomon. Klein, 

External antennee half the length of the body, or 
less ; the third and fourth joints equal. Body ovate. 

Sp. 1 . Pelagktt. Body linear-oval; tail rounded, the 
middle witli a very obsolete tooth ; antenns one third 
of the length of the body. 

Idotca pelagica. Leach, Trans, Linn, Soc. xi, 365. 

Inhabits the Scottish Seas. 

Mr Stewenson sent us this mecies from the Bell- 
Rock, and aOerwards procured for us a large log, 
perforated by Limnoria terebrans, which contained a 
vast number of them in the deserted cavities formed 
by that animal. It was taken in the Firth of Forth by 
the Rev, Dr Fleming, in whose collection there are 
specimens. 
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Colour when alive a&h*gray or fuscous^ speckled 
with darker colour, and of^en variegatfid or mottled 
will) white spots ; pale. 

The female seems to be very rare, as amongst four 
hundred specimens of the animal, one only of that 
OCX was found. 

Length one inch and a quarter. 

Gen. 19 . Stenosoma. Leach, 

External antenna as fong as the body, tlie third 
joint, longer tlxan the fourth. Body linear. 

Sp. 1 . Lineare. Last segment of the tail somewhat 
narrowed at its base, and dilated towards its apex, 
which is truncate and notched. 

Oniscus linearis. 

Penn, Brit, Zool, iv. pi. 18. fig. 2. 

Idotca hectica. Leach^ Edin, Encycl, vii. 404. 
Stenosoma hecticum. 

Leach, Edin, Enc^d, vii. 43S, 

Stenosoma lineare. 

Leach, Trans, Linru Soc, xi. 866. 

Inhabits the European Ocean. It sometimes oc^ 
curs in the Firth of Forth, and amongst {he Hebrides. 

B. Division III. 

Gen. 20 . Anthuha. Leach. 

Antenna short subequal, inserted one after anotlicr 
in the same horizontal line, tlio internal ones a little 
longest. linear. 7Vz{/ witli the- last joint but 

one very short, the last, elongate, narrower, with two 
olongute lamellae on each side. 

Sp. 1 . Gracilis. Lateral processes of the tail ob* 
iiqiiely truncated. 

Oniscus gracilis. 

Montagu, Trans, Linn. Soc, ix. tab. .5. fig. 6. 
\ntluira gracilis. 

Leach, Edin, Encycl. vii. 401*. 

— - Trans, Linn, Soc. ix. 

B. Division IV, Subdivision \ . 

Gen, 21 . Campecopea. Leach, 

Tail with its last segment furnished on each side 
with a compressed, curved, appendage. Bodi/ six- 
jointed, the last joint of the same size with the others. 
Antenna setaceous, upper ones longest, their pedun- 
cle biurticulate ; the space between the antenna? very 
great. Anterior dam bifid (the others I have not seen ). 

Sp. I. Hirsuta. Brown, the last joint of the body 
with a few faint bliieish spots. 

Oniscus hirsutus. 

Montagu, Trans. Linn, Soc, vii. t. 6. f. 8. 
Campecopea hirsuta. 

Leach, Edin, Encycl, vii. 405. 

■ Trans, Linn, Soc, xi. S67. 

Inliabits the southern coast of Devonshire ; but is 
rather rare. Length one eighth of an inch. 

Gen. 22. N^.sa. Ijeach. 

Tail on each side of the last segment with a strait, 
subcompressed process attached to a peduncle. Bod if 
six-jointed, the lust joint largest. Antenna setaceous, 
subequal ; upper ones with a very large biarticulated 
peduncle, tlie first joint largest ; space between the 
untenme easily to be discerned. (Uam biM, 

Sp. 1. BidcfUata. Last segment of the body armed 
with two spines or teeth : colour cinereous, faintly 
streaked with blue, or reddish. 


Oniscus bidentatus. Ornitac«>i. 

Adams, Trans, Linn. Soc. v. 8. t. 2. (, 8. 

NsBsa bidentata. 

Leach, Edin, Encycl, vii. 405. 

— — Tram, Ihn. Soc, xi. 367, 

Inhabits the coasts of Wales and Devonshire. 

Division IV. Subdivision 2. « 

Gen. 23, Cymodice. Leach. 

Kifes touching the anterior margin ef the first seg- 
ment of the botfy. Body seven -jointed. Tail at the 
base on each side witli two sub-c^inpresscMi but not 
foliuceouB appendages, the exterior ones largest ; the 
apex of the tail notched with a lamella in tltc centre. 

Clam bifid. 

Sp. 1. Truncata, Apex of the tail trunente, 

Oniscus triincatuK. 

Montagues MSS, 

Leach, Trans, Linn, Sor, xi. 30J. 

Edin, Encycl, vii. 4.'i3. 

This species is very rare, and has been found but 
three times on the southern coast of Devonshire. 

Gen. 24. Dymamene. lAiach, 

Eyes not reaching to the anterior margin of th*, 
first segment of the body. Body seven-jointed. Tad 
with two equal foliaceous appendages on each side of 
its base ; the apex notched. Claxos bifid. 

Dynamene. 

Leach, Edinh, Encycl, vii. 405. 

Trans, Linn. Soc, xi. 308. 

Gen. 25. SriiA:ROMA. LatreiUe, Loach 

Eyes not reaching to the anterior margin of the 
first segment of the body. Body seven-jointed. 7'ail 
witli its apex entire ; the base on each side with two 
equal foliaceous appendages. Ciam bifid. 

Sp, 1. Seri'ata, Body smooth, unarmed; tail very 
smooth on each side, obliquely truncated ; lamella.* 
elliptic, acutO, the t*xtern{il ones externally serrated, 

Oniscus globalor, 

Pa/l. Spec. Zool, Fa.tc. ix, tub. 4. fig. 18. 

Cymothea serrutu. Fabr. Ent, Syst, ii. 510. 

Sphxroina cinerea. J.ntr. Gen, Crust, et Insect, i. 65. 
Splncroma serrata. 

Leach, Edinh, EncycL vii. 405. 

Trans, Linn, Soc. xi, S03. 

B. Division IV. Subdivision 2, *# - 

Gen. 26. ^GA* Leach, 

Et/es large, granulated, oblong, obliqHc, marginal. 

Tau with its appendages foliaceous. 

Sp. 1. Emarginata, Tail with the lost joint acu- 
minate; the interior lamella internally obliquely 
truncated, externally emarginated. Plate XXI. 

iEga emarginata. Lea^, Trans, Linn, Sqc. xi. 

370, 


B. Division IV. Subdivinon 2* 

Gen. 27. Euiiydice. Leach. 

Eyes distinct, simple, lateral. Head as broad as 
the first segment of the body. 

Sp. 1. Pulchra, Tail with the last joint semiuval; 
body cinereous, variegated with black. 

Gen. 28. Limnoria. Leach. 

Head as broad as first segment of tlie body. Ryec 
granulated. 
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Cnutacaa. Sp. 1. Terebrans* Body cinereous ; eyes pitchy- 

Limnoria terebrans. 

Leachf ^dinh* Enc^ch vii. 4Sfl. 

— Trans, Linn, Soc. xi. 370, 

Inhabits the Britisli Ocean» perforating buildings 
of wood, piles, &c. It is common at the Bell-Rock, 
and on the coasts of Suffolk and Yorkshire. It 
generally produces seven young ones. 

Gen. 29 . Cymothoa, Falfr. DaU, Leach, &c. 
Head narrow and small. E^es obsolete. Body 
with the first segment notched to receive ttie head. 
Sp. 1. (Esirum, 

(Jymothoa oestrum. Fair, Ent, Syst, ii, 5Q5. 

C. Division V. 

Gen. 30. Afsevdes. Leach, 

Sp. 1. Talpa, Shell anteriorly sharp, rostriform, 
with three excavated longitudinal lines. 

Cancer mmmarus talpa. 

ManU Tr, Linn, Soc, ix. t. 4. f. 6. 

Apseudes talpa. 

Leacht Edinb. Emycl, vh. 404* 

Trans, Linii,, Soc, xi. 372, 

Inhabits the British Sea. 

D. Division VI. Subdivision 1. 

Gen. 31. Janira. Leach, 

bifid. Eyesi moderate latcral-suhvertical. 
Iniemal antwna shorter than the peduncle of the 
external ones. 

Sp. 1. Maculosa, Body cinereous, maculated with 
fuscous. 

Oniscus maculosus. Montagu's MSS, 

Janira maculosa. 

Leach, Edinb, Encych vii. 434, 

— Trans, Lina, Soc, xi. 373* 

Inhabits tlie southern coast of Devonshire, amongst 
marine plants. 

Gen. 32, Asellus. Getffroy, Olivier, LatreiUe, 
Bose, Leach, 

Sntomon. Kkin, 

Clam simple. Eyes minute, lateral. Interior 
antenncB of the length of the setiferous joint of the 
exterior ones. 

Sp. 1. Aqtiaticus, Colour cinereous, either spotted 
with grey or whitish. 

Oniscus aquaticus. 

Linn, Syst, Nat. i, IO 61 . 

Aselle d’eau douce. 

Geoff, Hist, dcs Insect, ii. 672 . pi. 22, fig. 2, 
Squille assdle. 

De Geer, M^ mrles Insect, vii. 496 . pi. SI. 
ig- 1. 

Aselle ordinaire. 

Latr, Hist, Nat, des Crust, et des Insect, vi. 
339* 

Asellus vulgaris. 

BosCi Hist, Nat* des Crust, ii. 170. pi 15. 

fig. 7 . 

Latr, Gen. Crust, et Insect. i« 63. 

Leach, Edm, Encycl, vii. 404. 

Idotea aquatica. Fabr, Suppl. Ent, Syid. 303, 
Kntomon hierogh^hiemn. EUn, Bub, hg. 5. 
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Asellus aquaticus, 

Leach, Tram, Linn, Soc, xi. 373. 

Inhabits ponds and ditches, end is generally con- 
sidered a si^ of the purity of the water. / 

Division VI. Subdivision 2, 

Gen. 33. Jmka, Leach, 

Eyes moderately large, situated between the sides 
and tho vertex of the head. 

Sp. 1 . Alb^'ons, Cinereous ; front whitish. 

Oo&bus albi^ons. Montoiga’s MSS. 

Jsera alifrons. 

Leach, Edinb, Encycl, vii. 434. 

— Trans, Linn, Soc, xi. 373. 

Inhabits marine plants, and beneath stones, on tlie 
soutliem coast of Devon. 

Division VII. Subdivision 1. 

Gen. 34. Ligia. 

Fiibrkius, LatreiUe, Bose, Leach, 

External antennte with the last joint composed ei 
several other joints. 

Sp. 1 . Oceanica, Antennae as long as the body ; 
back siibscabrosc. 

Ligia oceanica. 

Fabr. Suppl, Ent, Syst, SOL 
Leach, Edinb, Encya, vii. 406. 

Ligia scopulorum. 

Leach, Edinb, Encycl, vii. 406. 

Oniscus oceanicus. 

Linn, Syst, Nat. i. IO 6 I. 

Inhabits the rocky shores of the European Ocean. 

The last joint of the antennse varies much in the 
number of its segments, even in the same individual. • 

Division VII. Subdivision 2 . * a. 

Gen. 35. PiiiLOSciA. Latreille, Leach, 

External antennee with their bases naked. Tad 
abruptly narrower than the body. 

Sp. 1 . Miiscorum, Body variegated; pometimes 
plain brick-red. 

Oniscus muscorum. Scop, Eni. Cam, 1145. 

Oniscus sylveatris. Fabr, Ent, Syst, iv. 397* 

Pbiloscia muscorum. 

Latr, Gen. Crust, et Insect, i. 69 . 

Leach, Edinb, Encycl, vii. 406. . 

Inhabits France, Germany, and England, under 
stones and niossi'P. 

Gen. 36. On iscus of authors. 

Anienm inserted beneath the anterior margin of tin 
head, on a prominent part. 

Sp. 1 . Asellus. Above obscure cinereous, rough ; 
the sides and a series of dorsal spots yellowish. 

Oniscus asellus. 

Linn, Syst. Nat, i. 1061 . 

Latr. Gen. Crust, et Insect, I 70. 

Leach, Edinb, Encycl, vii. 406. 

Tram, Linu. Soc. xL 375. 

Oniscus raurarius. 

Fabr, Suppl, Ent. Syst, 300. 

Inhabits rotten wood and old walls throughout the 
greater part of Europe. 

It was formerly used in medicine, and was suppos- 
ed to cure agues, consumptioss, Ac* but has now, 

1 
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Cnwtewa. Jike many other nliedicines, deservcdlr grown out of 
fashion, and is rejected from the modern pharmaco- 
peias. It is commonly named pis^s lousCi mUlipml 
or carpenter* 

Division VII. SMimion 2. * b* 

(Icn. 37* PoacELLio. LafreiUcy Leach 
External antenna: inserted on a prominence under 
the anterior margin of the head. Tail with its lateral 
styles conic, prominulous. 

\* Scaher* Body rough. 

Oniscus asellus. 

Fahr. BuppL EnU Sjfst. 300. 

Porcellio scaber. 

Lair. Gen* Crust* et Insect* i. 70. 

Leach Edinb* Encycl. vii. 406. 

Trans* Linn, Sac. xi, 37* 

Division VI II. Subdivision £. «# 

Cion. 38. Armadillo. Latr. Leach 


m 

External antemug seven-johited, inserted on a pro- Crmtacea. 
minence in a cavity on each side of the head. 
with the lateral styles not prominent. 

Sp. 1. Vulgaris* Griseous lead-coloured; hinder 
margin of the segments whitish. 

Oniscus armadillo. 

Linn, Syst* Nat* 1 1062. 

Armadillo vulgaris. 

Latr, Gen. Crust, el Insect, i. 70. 

Leach Edinb, Enci/cl* vii. 406. 

Trans, Linn, Sne, xi. 376. 

Inhabits Europe, aniongst moss and under ston(>H. 

It Ls commonly named the pill-miUiJkdy and pave? 
the way to the myriapoda, in general external ap- 
pearance and in economy, allied to the Genus (llo- 
merii>. 

Genm o f uncertain place* 

Gen. 39 . Bopyrus. Lntr* 


CiASs II.— MYRIAPODA. 


Tiii.s Class was proposed by Dr Leach in the 
Edinbufj^liEncuclopeedia,Vo\, VII. and has since been 
distinctly established, and its characters more de- 
cidedly shown, in a paper published in the eleventh 
volume of the Transactions of the Linncan Society* 

By I.innC the animals composing this group were 
denominated Scoi.pendr.® and Juli, and were ar- 
ranged will) apterous Insects. His pupil J« C. Fa- 
bricius, in the Supplement to his Entomohgia Syste* 
niaikat placed them in a particular class named Mi- 
TOSATA. * comprehending all the species, like Linne, 
under the generic appellations of Julus and Scol- 
PENDKA. G. Cuvier, in his Tableau EtcmenlairCf ar- 
ranged the Myriapoda with Insects, in which he was 
followed by A. M. C. Dum^ril, who lias, however, 
adopted the new genera proposed by Latreille. 

They were arranged in the older works of Latreille 
along w'ith Insects ; but in his last work he has placed 
them in a peculiar order of the class Arachnides, 
which he has denominated Myriapoda ; and has 
divided them into two families, namely, 

Fam. I. Chilognatiia. Gen. 1. Glomeris. 2. 
.ToLUS. 3. PoLYDESMUS, 4. PoLLYXENUS. 

Fum. II. Syngnatiia. Gen. 5. Scutigera. 6. 
Scolopendra. 

Lamarck arranged them with the Arachnides, into 
three genera, 1. Scolopenoa ; 2 Scuticera ; 3 
JuLiis ; and in his lost work, he had adopted a fourth 
genus, PoLLYXENUS. 

Having given a slight sketch of what has been 
done by systematic writers, we may observe, that we 
differ from them merely in considering them as con- 
stituting a distinct class, and in disposing the species 
under some additional generic heads, which a minute 
examination of their structure lias most fully war- 
ranted. 


Classification. 

All the Myriapoda have their head distinct from Mjiiapoda. 
the body, furnished with turn antennae. Mandibles 
simple, incisive. All or most of the segments of tiie 
bo^ furnished with two or four legs. 

The nervous system is composed of a series of 
ganglia, one in each segment of Uie body ; these 
ganglia are brought into coiimumication with each 
other by a longitudinal bundle of nerves, or, as it is 
generally, but improperly, denominated, by a spinal 
marrow. 

The two families established by Latreille, arc 
adopted as Orders, and his names arc retained. 

Order I. Ciiilognatua. Maxilla: none. Palpi 
obscure. Lip simple. (Antenna: inserted on the 
upper margin of the head.) 

Order II. Syngnatiia. Maxillie two, distinct, 
with their buses united. Palpi , maxillary two, filiform ; 
labial, two terminated by a little hook. 

Order I. Chilognatha. f 

Fain. I. Glomeridea, Body contractile into u 
globe. Eyes distinct. 

Gen. 1. Glomeris. 

Fam. II. Julidea. Body wot contractile into a 
globe. Eyes distinct. 

Genus 2. Julus, 

8. Ckaspedosoma. 

Fam. Ill Polydesmidea. Eyes obsolete* 

Genus 4. Polydesmus. 

Family 1. Glomeridea. 

Gen. 1. Glomeris. Latr* Vimcr* Leach 

Armadillo. Cuvier* 

Antenna' with the two first joints shortest, the sixth 
largest including the last, which is very small. Body 
elongate-ovate, convex above, arched beneath ; first 
segment a little semicircular lamina, the second 


* In the Entmologia Systematica the Genus Oniscus was included in this Class. 

+ The Genus Follyxeucs of Latreille we have not seen. It is figured by Geoffrey, Hist, des Insect. 
pi, 59. fig. ](k— 12 . 
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Myriapwla. lurger tlian the others; the last semicircular and 
"arched, sixteen pairs. 

Sp. 1. Mnrfrinata. Black, the margins of the seg- 
ments lutceus or orange, 

Oiiiscus morginatus. 

VillerHi Eniom, iv. 187- tab. 11. fig. 15, 
(iloincris bord^. 

Latr. Hint, Nat, den Crust, el des Insect, vii. C6. 
Oniscus niarginatus, 

OUv, EncycU MHh, Hist, Nat, vi, p, 24, 
Julus limbatus. 

Oliv, Encyd, MHh, Hist, Nat, vii. p. 414. 
Oiiiscus Bonatus. 

Pnnz. fn. Ins, Germ, Fascic, ix. f. 23. 

Julus oiiiscoides. 

Tow? sons Tracts^ p. 151. 

Stexmrt^ Elem, Nat, Hist, ii. 307* 
fjlomcris m.-irginata. 

Lair, Gen, Crvst. et Insect, i, 74. 

Leach y Edin, Encycl, vii. 407* 

Trans, Linn, Soc, xi. 

Plate XXII. 

Inhabits Britain, France, and (rermany, under 
Slones : but has generally been considered by British 
Naturalists as a variety of Armadillo vulgaris. 

Family II. JuntuEA. 

Oen. 2. Julus o/ authors. 

Body hcrpentiform, cylindric. Anlennec witli tlie 
second joint longer than the tliii d. Lep^s a groat many. 

The British species of this obscure genus may be 
found described in the eleventh volume of the Trans- 
actions of the Linnean Society, The following species, 
which is the most common, will best serve as au ex- 
ample of the genus. 

Sp. J. Sabulosus, Black-cinereous, with two red- 
tlisli dorsal lines ; last joint mucroiiated ; legslutcous. 
Julus sabulosus. 

Linn. Sijsf, Nat. i. J065. 

Fn, Sv. ii. 2067- 

Fahr. Enl, Syst, ii. 3.05. 

Latr, Gen, Crust, et Insect, i, 76 , 

Leach, Edinb, Encycl, vii. 40/. 

Trans. Linn, Soc. xi. 

Inhabits Europe, lurking beneath stones, especially 
in sandy places. 

Gen. .3. CUASPEDOSOMA. Leach, 

Body linear, depressed, the sides of the segments 
h ' erully prominent. Antenmc towards their extre- 
mities somewhat thicker, the second, joint shorter 
than the third. 

'fhis genus was discovered by the late R. Rawlins, 
Esq., one of the most promising naturalists of this 
country. 

* Middle of the segnwits prominent. 

Sp. 1. Raulinsii. Buck fuscous-brown, w'ith four 
lines of white spots ; belly and legs reddish. 
Craspedosoma Kaulinsii. 

Leach, Edinb. Encycl. vii. 407 — 434. 

Irans, Linn. Soc. xi. 380. 

Plate XXII. 

Inhabits the neighbourhood of Edinburgh, where 
it occurs in some plenty under stones and amongst 
moss. It was first noticed by Mr Rawlins, the founder 
of the genus 

* Hinder angles of the segmenU produced. 
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Sp. 2. Pdydtsmoides, Body oeddish-gray j belly Myria^i. 
pale; legs reddish, with their bases pale ; produced^ 
angles of the body each furnished with a seta. 

Julus polydesmoides. Montagu's MSS. 

Craspedosoma polydesmoides. 

Leach f Edtnb. Encycl. vii, 407—434. 

— — Trans, Linn, Soc, xi. 380. 

Plate XXII. 

Inhabits Devonshire, under stones. It is common 
all along tlie borders of Dartmoor, and on the south- 
ern coast. 

Family III. Polydesmidsa. 

Gen. 4. Polydrsmus. Latr, DumSr, Leach, 

Antenna with the second joint scarcely longer 
than the first, and much shorter than the third. Body 
linear, the segments laterally compressed, margined. 

Eyes obsolete. 

Sp. 1. Complanatus, Reddish cinereous, lust seg- 
ment of the body mucronated. 

Julus complanatus. 

Linn, Syst. Nat, i. 1065. 

Fabr, Lnt, Syst, ii, 393* 

Polydesmus complanatus. 

Latr, Gen, Crtist. el bisect, i. 76. 

Leacky Edinb, Encycl, vii. 408. 

Tram, Linn. Soc, xi. 381. 

Plate XXil. 

Inhabits Europe, under stones. 

Order II. Synonatha. 

Fam I. Cermatidea. Body with the segments 
each bearing four legs. 

Genus 1. Ckrmatia. 

Fam. IL Scolopendridea. Body with each seg- 
ment bearing two legs : hinder legs distinctly longer 
than the others 

Stirps 1 . Legs on each side fifteen. 

Genus 2 Lithobius. 

Stirps 2. Legs on each side twenty-one. 

Genus :i SCOLOPEWDHA. 

— 4 Crypto PkS 

Fuiiiiiy 111. Geopiiilidea. Body with each st'g- 
ment bearing two legs: hinder legs not distinctly 
longer than the others L<gs many, varying in nuni- 
b( r in the same species. 

Genus 5 Geophilus. 

Family I Cermatidea. 

Genus 1. Cermatia. Illigery Leach, 

Scutiokra. Lam. Latr, Dumer, Leach, 

Legs thirty. 

Sp 1, Coleoptraia, Body reddidi-yellowish, with 
longitudinal lines and bars on the legs of blue black. 
Scolopendra coleoptrata. 

Linn Syst Nat. i. 1062. 

Fabr. Ent. Syst. ii. 389- 

Julus araneoides. Pail, Spec, Zool, Fas, ix. t. 4. f. 16. 

Scutigera araneoides. 

Latr. Gen. Crust, et Insect, i. 77* 

Scutigera coleoptrata. 

Leackt Edinb Encycl. vii. 408 

Inhabits houses in the south of Europe. It is com- 
mon also in Africa. 

Family 11. Scolopendudea. 

Gen. 2* Lithobius. Leach, 

Antenna conic-setaceous (joints about forty-five), 
conic. setaceous, the two first joints largest. Under 
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Up anteriorly broadly notched) the margin very much 
denticulatodt Eyen granulaU^* 

Sp. 1. Forpicatm^ Head broad ; under lip entire- 
ly and deeply covered with impressed dots ; legs tes- 
taceous-yellowish* 

Scolopendra forpicata. 

Linn* Sust> Nat i. 1062. 

Fabr* Ent* Spt ii. S 90 . 

Lithobius forpicatus. 

Leacht Edinb* Encyd, vii. 408* 

— — Tram* Linn* 80c* xi. 881. 

Plate XXIL 

Inhabits Europe) beneath stones. 

The other species are described in the eleventh 
volume of the Tramactions of the Linnean Society 0/ 
London* 

Gen. 8. Scolopendra 0/ authors* 

Antenna conlc-setaccouS) composed of (.seventeen 
subconic joints. Mouih covered by hemispheric 
galcx. Exterior palpi with a double footstalk ; the 
last joint internally compressed, and armed with two 
claws. Mandibles strong, corneous, without ieeth. 
Under lip divided by a fissure, the anterior margin 
narrower, strait and denticulated. Body with the 
segments margined. Anterior pair of legs small, the 
last pair largest, with the inner edge of the hrst 
joint spinose. Eyes eight, four on each side of tlie 
anterii)r margin of the head, arranged in a rliom- 
boidal form. 

Of this genus we have no indigenous species. Tlie 
genus contains several species which have been con- 
founded together under the tide of Scolopendra mor- 
sitans, to which the generic instead of tho specific 
character has been applied. 

* Body tvith the seirments nearly of cgnal she* 

Sp. 1 . Gigas* Segments tranbversely.quadratc, 
with rounded angles, of ferruginous brown colour, 
luteous boliind ; antennas palpi, galeae, and legs tes- 
taceous ; K^gs (anterior pair excepted) with the first 
(and rarely the .second) joint spinulose. 

Scolopendra gigas, Leach, Trans* Linn* Soc. xi. 

Locality unknown. 

Fine specimens of this species are preserved in the 
cabinet of IVofessor Jameson of Edinburgh, and in 
the British Museum. 

Body with the segments transverse, alternately 
longer and shorter ; the fifth and sixth subcqual* 

Sp. 2. Alternans* Hinder legs with the first joint 
rounded, and internally spinulose. 

Scolopendra alternans. 

Leach, Trans* Linn* Soc* xi. 88S. 

Plate XXIL 

Locality unknown. 

Sp. 8. Sitbsmnipes* Hinder legs with the first joint 
subrounded) nat above, at the internal apex sub- 
spinose. 

Scolopendra subspinosa. 

Leach, Tram Linn. Soc* xi. 

Locality unknown. 

British Museum. 

Sp. 4. Trigonopoda* Hinder legs tri^onatc, the 
first joint above and below internally spiniferous. 
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Scolopendra trigonopoda. Myriapuda. 

I4ack, Trans* Linn* Soc* xi. 

Locality unknown. 

British Museum. 

*** Segments of the body elongate, or subclungate, 
irregular, now longer, then shorter, 

Sp. 5* MorsUans* 

Scolopendra morsitans of authors* 

Inhabits India. 

Gen. 4. Cryptops. Leach* 

Aniennet conic-setaceous, composed of (seventeen) 
globose-subconic joints. Under lip not denticulated^ 
anterior margin scarcely emarginato. Hinder legs 
with the first joint toothless. Eyes obscure. 

Sp. 1. Hortensis* Testaceous-ferruginous; back 
deeper in colour ; antennae and legs hairy. 

Scolopendra hortensis. 

Donovan, Brit. Ins* 

Cryptops hortensis. 

Leach, Edinb* Kncycl. vii. 408. 

— Trans. Linn* Soc* xi. 

Plate XXII. 

Inhabits gardens in and near Exeter. It has li]<o» 
wise been found near Plymouth, in Devonshire. 

Family III. Geopiiiltdes. 

Gen. 5. Gkophilus. Leach* 

Eyes obscure. (Lip divided by a fissure Man- 
dibles strong. Antenna: cylindric in some, towards 
the apex gradually somewhat narrower in others, 
composed of (fourteen) subcylindric joints, a lirtki 
narrower at their base.. 

* Ankmia with short joints* 

Sp. K Carpophagas* Head, antenmc, and arms iul- 
vescent ; body violet, anteriorly yellowish ; legs pale 
yellowish. 

Var, B. Body obscurely subviolet-testaccous, an- 
teriorly subtcstaccous. 

Geophilus carpopliagus. 

Leach, Trans. Linn* Soc* xi, .884. 

Inliabits Devonshire, in garden fruit ; it is not im - 
common. 

Sp. 2. Siibierrancifs. Body yellow, head sub fer- 
ruginous. 

Scolojiendra subterranea. 

Shaw, Trans. Linn* Soc* ii. 7 . 

Geophilus subterrnneus. 

Leach, Trans. Linn* Soc, xi. 388.. 

Inhabits the earth. Is very common in England. 

Sp. 8. Acuminaius. Body ferruginous, anteriorly 
gradually narrower; head anteriorly and the legs paler. 

Geophilus acuminatus. 

Leach, Trans* Linn* Soc* xi. .386. 

Inhabits moss and beneath the ground. It is rare. 

** Antenna: with elongate joints* 

Sp. 4 . Longicornis* Body yellow ; head ferrugi- 
nous; antcnnic long. 

Geophilus longicornis. 

Leach, Trans* Lirin* Soc. xi. 886. 

Plate XXIL 

Inhabits the earth and under stones. 

Obs. Scolopendra electrica of Litme, belongs to> 
this gonuH. 
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Class HI.— ARACHNIDES. 


From »ga)^vvi, a xpirier, and tiho;, rmmhlance ; a 
class of animals formerly arranged with insects, but 
first shown to be distinct by the celebrated Lamarck, 
and established as such, by Latreille and Cuvier. 

Of the history of the Arachnides little can be said ; 
we shall therefore content ourselves with giving a 
general view of the ideas entertained by authors. 
Linne arranged all of these animals with which he w as 
acquainted with apterous insects, under the generic 
titles, Phalanihum, Ahanea, Acarus and Scor- 
pio ; and in this disposition he was followed by Cu- 
vier. 

Lamarck, in his Sj/sfemc dn Animniix sam Vertt* 
hres, has included amongst the Arachnides, the My- 
III A POD A, and certain animals which we have con- 
sidered us forming a subclass of insects, as shall be 
hercafliT mentioned ; and he has disposed what we 
consider as genuine Arachnide.s, into two divisions. 

L Mouth Jhnmhed with mandihln and with maxilla*. 

(ienus J. Scorpio, 2, Aranea, 3. Phrynus, 
4. (rALEOnKS, 5. PlIALANdlUM, 6. ChELIFEK, 7. 
Klais, 8, Trombidium. 

II. Mouth furnished with a rostrum or kaustellum. 

Genus 9. Hyprachna, 10. Bdella, 11. Aca- 
rus, 12. Pycnogonum, 13. Nymphum. 

Dumeril, in his Zoologie Analytique^ has placed the 
Arachnides w'ith the apterous insects. He arranges 
the genus, l. Ixodes, Latr. w'ith Pediculus and 
PuLEX ; the other genera he has pldced in a peculi- 
ar family ; 2. Akanea, 3. Mygalc, 4. Purykus, 
.0, Scorpio, 6. Chelifer, 7- Galeodes, 8. Pha- 

UANCIUM. 

Lamarck, in his Extrait du Courst drc. has placed 
the Arachnides with some genuine insects and My- 
riapoda, but he has formed for tliein u separate order, 
wdiich he terms Arachnides palpati, and disposes them 
into the following little groups of genera. 

I. Pycnogonides. 

Genus 1. Nympiiu.m, 2. PiioxiciiiLus, 3. Pycno- 

CONUM. 

II. Acakides. 

♦ Parasitica. 

a. Six legs. 

Genus 4. Astoma, 5. Leptcs, (>. Caris. 

b. Eight legs. 

Genus 7. Uropoda, 8. Argas, 9. Ixodes. 10. A- 

CABUS. 

Vagebunda. 

a. Land. 

Genus 11. Oribata, 12, Smabis, 13. Cheyle- 
Tus, 14 .Bdella, iS.ERYTnR/Eus, iG.Tbombidjum. 

b. Aquatic. 

Genus 17. Eeais, 18. Limnocharis, 19 - Hv- 

DRACHNA. 

HI. Phalavgioes. 

Genus 20. SiRO, 21. Thogulus, 2fi. Phalan- 
GiuM, 23. Galeodes. 

IV. SCORPIONIDES. 

Genus 24. Chelifer, 25. Scorpio, 26. Thele- 
PHonus, 27. Phryncs. 

V. Araneides. 

Genus 28. Aramea, 29. Mygalb. 


Classification. 

The following clas.sification is that lately published 
in tlie eleventh volume of the Transactions o/' the 
Liunean Society. It may not be improper to observe, 
tliat, from the Arachnides pf Latreille, we have not 
only removed the Tctraceramd Myriapoda (the first 
being referable to the Crmtaceuy the second to a new' 
class), but also the Parasiia and Thysannra. which 
foim a subclass of genuine insects, and have added 
to the Arachnides the genus .\yc/cr?5ia, which 
agrees with them in general structure. 

Subclass I. Cephalostomata. Mouth situated 
in the front of the head. 

Subclass II. Notostomata. Mouth situated on 
the back. 

Subclass I. CEPHALOSTOMATA. 

A. Legs with coxoff thighs^ tibia y and tarsi, din- 
iiiirt in form. 

Order I, Podosomata. four-jointed, and 
formed as it w^ere of the junction of the coxae. 
Mouth tutmlar. Eyes four, placed on a common tu- 
bercle. Legs eight. 

Order II. Polymf.rosomata. Body composed 
of a series of segments ; abdomen not pedunculated. 
Mouth furnished with didactyle mandibles and with 
maxilhe. Eyes two, four, six, or eight. Legs eight. 

Order III. Duomerosomata. Body composed 
of two segments, the abdomen pedunculated. Mouth 
furnished with mandibles, and with maxillee. Eyes 
six or eight. Legs eight. 

B. Legs, with the coxa, thighs, tibia, and tarsi, 
not distinct from each other in form. 

Orderly. Monomerosomata. formed but 
of one segment. Motith rostriform, or in some fur- 
nished with maxillte and mandibles. I^cgs eight or six. 

Order L Podosomata. 

The singular animals which compose this order in- 
habit the sea. The females arc turnished with two 
palpiform organs inserted at the base of the rostrum, 
on which parts they carry their eggs, attached in glo- 
bular masses. 

The legs are composed of three-jointed coxae, one- 
jointed thighs, two-jointed tibia: and tarsi, the latter 
parts furnished with daws. 

Family 1. Pycnogonide-®, Mandibles none. 

Genus 1, Pycnogonum. 

2. Phoxichilus. 

Family II. Nvmphonideaj. Mandibles two, biar- 
ticulate, didactyle. 

Genus 3. Ammothea. 

4. Nymphum. 

Family 1. Pycnogonides. 

Gen. 1. Pycnogonum of authors. 

Legs rather stronj^; coxftwith subequal joints; 
tibiae with the first iomt largest ; tarsi with the first 
joint very small ; claws simple, strong, acute. 

Egg-bearing organs ten-jointed, the last joint very 
acute, unguiform, attached to the first joint of the 
body at Uic base of the rostrum. 

Sp. 1. Balanarum, Plate XXllI. 


Aracbtiules. 
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AradmitePycnogonum balsnarum. 

Fa5r, £71^ iv. 416. 

Latr, Gen* (frust, et Insect* \, 144. 

Leach f Edin* EncycL vii. 41 d. pi. SSI. fig. S. 

— Trans* Linn* Soc* xi. 388. 

Inhabits the European Ocean. It is not uncom- 
mon in thi! Plymouth Sound, where it is taken by the 
trawl-fishers. 

Gen. 2. Phoxichilus, Latr, Leack* 

Legs very slender; coxie with the middle joint 
longest, subclavate; tibia with the first joint shorter; 
tarsi with the first joint very small ; claws double, 
unequal, the longer one acute. 

Egg bearing organs seven-jointed, the last joint tu- 
bcrculiibrin, inserted at the base of the rostrr.m, one on 
each side, and attached to the first segment of the body. 

The specific characters of none of the species are 
yet ascertained. To the genus, however, belong Pyc- 
nogonuni spinipes, Olh, Fair* Fn* Green* 232. and 
Phalangium hirsutum, Montagu^ Trans. Linn* Soc. 
ix. tab. 5. fig. 7« 

Family II, NYMPHONiPEiE:. 

Gen. S. Ammothea. Leach. 

Mandibles much shorter tlian the rostrum, with 
equal joints, the fingers arcuate, and meeting at their 
tips. Palpi nine-jointed, the third joint very long. 
Legs slender ; coxa with the middle joint longest ; ti- 
bia with the first joint somewhat shortest ; tarsi with 
the first joint small ; clam double, unequal. 

Egg-bearing organs nine-jointed, inserted under 
the first legs, behind the rostrum. 

Sp. 1. Carolinensk* Body entirely brown, testa- 
ceous ; back with three trigonate tubercles. 
Ammothea Carolinensis. 

Leach* Zool. Miscel. i. 54. tab. 15, 

Trans. Linn. Soc. xi, 

Plate XXIII. 

Inhabits the sea about Southern Carolina. 

Gen. 4. Nymphum. Lamarck^ Leach* 

Kymphon. FabricitiSf Latreille. 

Pycnouonum. Muller* 

Mandibles longer than the rostrum, with equal 
joints, the fingers curved, meeting along their whole 
length, and abruptly hooked at their extremities. 
Pdpi six-jointed, tlie second joint elongate, tlie sixth 
very small. Legs very slender, coxae with the mid- 
dle joint longest ; tibiae with the second joint rather 
longest ; tarsi with the first joint somewhat shortest, 
claws simple. 

Egg-bearing organs ten-jointed, inserted behind tlia 
rostrum, almost under the anterior pair of legs. 

Sp. 1. GracUe* Cinereous, thighs icyliudric. 
Nymphum gracile. 

Leach* Zool* Miscel* i. 45. tab. 19. fig. 1. 
Plate XXIII. 

Inhabits the British seas everywhere; but as it ne- 
ver attains the size of the phalangium* misnamed by 
Linnf; grossipes (which is figured by iStrom in his 
history of Sondmor, 208. tab, 2. fig. I6.), we are 
doubtful if it be the same species ; but as the Lin- 
nean name is so ridiculously inapplicable, little fault 
can be found with the more appropriate name for 
which it has been exchanged. 

Sp. 2. Femoratum* Reddish, thighs dilated and 
compressed. 

▼OL. I. PART 11 . 


Nymphum femoratum. Arschnides 

Leach* Zool. Miscel. i. 45. tab. 19. fig. 2* 

Inhabits the shores on the southern coast of Devon, 

Order II. Polymerosomata. 

Fum. I. SiRONEAi. simple. Mandibles didAC- 
tyle. 

Genus 5. SiRo. 

Fam, II, Scorpionidea:. Palpi arm-shaped. Man- 
dibles didactyle. Legs alike. 

Stirps 1. Tail nono. Eyes two or four. _ Pccien 
none. 

Genus 6 . Obisium. 

7 . Chelifer. 

Sl/rps 2. Tail elongate, articulated, terminated bj" 
a curved sting. Eyes six or eight. Pccten one on 
each side of the base of tlie abdomen. 

Genus 8. Scorpio. 

9. BUTIIUS. 

Fam. III. Tarantulideas. Mandibles monodac- 
tyle. Palpi arm-shaped. Anterior legs shaped like 
antennas; six hinder ones alike, simple. E yes eight, 

Slirps 1. Tail filiform. Palpi didactyle. 

Genus 10. Tiilephonus. 

Stirps 2. Tail none. Palpi terminated by a move- 
able hook. 

Genus 11. Tarantula. 

Family I. Sironxas. 

Gen. 5. SiRO. Latreille* Leach, 

Mandibles two, two-jointed, cylindric, compressed, 
their points armed with a forceps. Palpi two, five- 
jointed, joints elongate, the second longest. Body 
oval. Eyes two, placed one in each side of the tho- 
rax, on an erect peduncle. Legs elongate, filiform ; 
tibiae and tarsi two-jointed, the latter partii tenninat* 
ed by an arcuate claw. 

Sp. 1. Rubens* Pale red, legs paler. 

Siro rubens. 

Latr. Gen* Crust* et Insect* i. 1 43. 

Leach* Edinb* Encycl* vii. 41 6. 

■ ■■■—■■ Trans* Linn, Soc, xi. 390. 

Plate XXIII, 

Inhabits moss at tlie roots of trees and in woods. 

Family II. ScoRPioNiDEiE. 

The animals composing this famiy constitute a 
most natural group. 

Stirps 1. 

Gen. 6, Obisium. Illtger* Leach* 

Body cylindric. Thorax composed of one segment . 

Mandibles porrect. Eyes four. 

Sp. 1, Trombidioides. Second joint of the arms 
elongate ; fingers long and strait. 

Chelifer Trombidioides, 

Latr* Gen* CrtssU et Insect* i, 153. 

Obisium Trombidioides. 

Leach, Edinb* Encycl* vii. 428. 

Trans* Linn* Soc* xi. 591* 

Plate XXIII. 

Inhabits France and England, under stones. 

Gen. 7. Chelifer. Genffroy* Leach, 

Thorax composed of three parts. Mandibles short. 

Eyes two. 

Sp. 1. Fasciatus, Hands oval ; segments of the ab- 
domen bordered with whitish. 

Chelifer fasciatus. Leach* Trans* Linn, Soc* ix. 

Inhabits beneath the bark of willow and other trees^ 

3 I 
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ArachniileR, It sometimes occurs near London. It is mentioned 
by CJeofTroy {Mut, dcs Insccl. ii. 6l8.) 

PJatc XXIII. * 

Stirps 2. 

Gen. 8. Scorpio nutnors, 

Kyea six. 

Sp. 1 . Europevus. Pecten witli nine teeth ; hands 
anguluted, subcordate ; wrists unidentate ; body ob- 
scure brown ; legs and last joint of the tail brownish- 
yellow. 

Scorpio Ruropacus. 

ViUera, Ettiom. iv. 1.^1. tab. 2. f. 11. 

Lair» Cicn, Crust, et Insect* i. 

Leach y Edinb, KncycL vii. 429. 

— Trans* Linn* Soc* xi. 391. 

Inhabits the south of Europe. 

(ten, 9. lluTifUs. LracA. 

Eyes eight, 

Sp. 1. Occitanns* Pecten with twenty-eight teeth; 
body yellowish ; tail longer than the body, with ele- 
vated granulated lines ; no point beneath the sting. 
Scorpio occitanus. 

AmorcauXi Jour* de Phtjs* an. 1 789« 

Latr* Gen. Crust* tl Ins. i. 132. 

Lcachy Edinb* Enct/cl* vii. 428. 

Buthus occitanus. Leachy Trans* Linn* Hoc* xi. 39 1. 

Inhabits southern Europe ; it occurs in France and 
in Portugid. 

Family III. Tarantulideje, 

Htirps 1. 

Gen. 10. Tueia’phoxus. LaircUky Leach* 
MaxJllcp subtriangular, large, meeting within. Palpi 
very thick, terminated by a didactyle hand. 

Bodj/ elongate.' Thorax ovate, with two eyes on 
its anterior margin towards the middle, and three on 
(^ach side, placed in a triangle. 

Sp. I . Proscorjjio* 

Phalungium caudatum, Linfi* Spst. Nat. i. 1029. 
Tarantula caudata. Fabr* Eni* Sijsl. ii. 433, 
Tlielyphonus proscorpio. 

Latr* Gen* Crust* et Ins. u 130. 

Lcachy Edinb. EncycL vii, 428, 

Trans. Linn* Soc* xi. 

Inhabits Southern America. 

Stirps 2. 

Gen. 11. Tarantula. Broim, Vabriciusy Leach* 
Phrynus. OHvifTy Lam. Fabr. Hermann. 

MaxiUcc obverse-conic, divergent ; internal apex 
produced, compressed, and rounded, Paipi termi- 
nated by a moveable, horny, bent claw. • 

Bodp depressed. Thorax broad, reniform, or lu- 
nate, witli two eyes about the middle of its anterior 
margin, and three on each side, placed in a triangle. 

Sp. 1. LnnaUi* Palpi nearly three times the length 
of tl\e body : apex of the third joint with four spines, 
the tM'o upper ones strongc^st. 

Tarantula lunaia. 

Fah. Ent. Spst* ii. 433. 

Leachy Edin. EncpcL vii. 428- 

T*ans, Linn* Soc, xi. 392. 

PhrYuus lunatus. Latr. Gen* Crust, et Insect* i. 128. 
Inhabits the Ea'=t Indies. 

Order 111. Dlomerosomata. 
l am. 1, SoLpuoiDE.*. Ej/eS four. Anus simple. 


Genus 12. SoLPUGA. AmohRideiii* 

Fam. II. PiiALANGiDEAi. £^s«two. simple. 

Genus 13. Piialangium. 

14. Opilio. 

Fam. 111. Akansidras. Epes six or eight. Anus 
with nipples for spinning. 

Stirps I* Legs simple. Hinder eyw not placed on 
the anterior and superior part of the thorax, nor 
farming an irregular hexagon. The tixo exterior nip- 
jfdes of the anus longer than the oHiers, and project- 
ing. Lip not advancing between the maxilla; nor 
prominent, but as long as broad. 

* Eyes eight. Mandibles projecting* 

Genus 15. Myuals. 

16‘. Atypus. 

17 . Eriodon. 

Mandibles jieipendicular. Eyes six* 

Genus 18. Segestria. 

19 . Dysdera. 

*** Mandibles perpendicular. Eyes eight* 

Genus 20. Filistata. 

21. Drassus. 

22. Clotho. 

23. Clubiona. 

24. Aranea. 

25. Aoelena. 

2(3. Argyuoneta. 

Stirps 2. Legs simple. Hinder eyes not placeil 
on die anterior and superior of the thorax, nor 
forming an irregular hexagon. Nipples of the anus 
short and nearly equal, of a conic form. Lip nearly 
semicircular, broader than long, and projecting be- 
tween the maxilla*. (Eyes eight). 

* Eyes not describing the segment of a circle* 

Maxillce straightened towirds their extremi- 
ties* but not dilated. 

Genus 27 . Syctodes. 

28. Theridion. 

29 . Latrodkctus. 

30. Pholcus. 

♦♦ Eyes mt describing the sequent of a circle. 

MaxiUa strait tvith their points dilated. 

Genus 31. Ulobokus. 

32. Tetragnatiia. 

33. Linyphia. 

34 . Efeira. 

35. Nkpuila. 

Eyes describing the segment of a circle. 

Genus 3(i. Episenuk. 

37 . Micrommata. 

38. TiiuMisus. 

Stirps 3. Legs not formed for leaping. Hinder 
eyes placed on the anterior and superior part of the 
thorax, fomiing an irregular hexagon. 

* Anterior legs longest* 

Genus 39 . Oxyopes. 

40. Storena. 

41. Ctbnus. 

Hinder pair of legs longest* 

Genus 42. Lycosa. 

43. Dolomebes. 

Siitps 4. Legs formed for leaping, f Eyes eight. 

Thorax never carinated). 

Genus 44. EHesus. 
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^mehitidet. Cicnufl4/J. Salticus. 

46. Attus. 

Family I. SoLPUOiD£Ai. 

Gen. 12. Solpugideas. 

IJchtcnd* Fabr^ Hcrhst^ Leach 
Galkodks. Ol'foier^ Lamarch Latrcilk^ 
lliiAx. liermami. 

Kf/es placed on a common tubercle. MandiMvs 
vei’y large, strait. Palfn very large, I'orined like 
legs, the last joint simple. Bod^ elongate. 

Sp. 1. Arachnoidcs^ Fale-yellowish, mixed with 
cinereous. 

SoJpuga arachnoides. 

LichUnifit, Catal Ilamb. 1797, 151, 19<). 
Solpuga araneoides. 

Fabr. SuppL Knt. Si/at 
Galeodes araneoides. 

0//V. KncycL Mcth Hhi, Knt* vi. 590. 

Latr, Gen, Crust et Insect, i. 135. 
l^lliabits the Cape of Good Hope. 

Family 11. Phalangidbje. 

Gen. 13. Phalangium of authors. 

Kyes placed in a comnjon peduncle. Mandibles 
corneous, subcylindric, compressed, biarticulatc, in- 
dexed or geniculatcd at the second joint, the apex 
of whicli bears a forceps with equiil lingers. Pafpi 
lbnne<l like legs terminated by a hook. Bod^ njore 
or less oval. Hecond pair of lefjrs almost six times 
the length of the body; tarsi all capillary, very slen- 
(l(>r, tile first joints elongate, four times (or more) 
lunger than broad. 

Sp, 1. Opilio, Latr, Geiu Crust, et Insect, i. 157* 
Male, Phalangium cornutum. 

Linn, Si^st, Nat, i. 1028. 

Fabr, Enl, HysU ii. 430. 

I^'inale, Phalangium opilio. 

Linn, Si/st, Nal, i. 1027« 

Fabr. Ent, Sysf, ii. 429* 

Inlinbits Europe, on walls and rocks. 

(len. 14. OriLio. 

% vs placed on a common peduncle. Mandibles 
corneous, subc'ylindric, compressed, biarticulatc, in- 
tlexed nr gcniculated at the second joint, the apex 
of which has a forceps with equal fingers. Palpi 
formed like legs, terminated by a hook. Body more 
or less oval, iiecond pair of legs three or four times 
the lengtli of the body, the fourth and following 
joints a little elongate, twice as long as broad, 

S]». 1. Histrk, 

Phalangium histrix. 

Lair, Gen, Crust, et Insect, i. 140. 

Inhabits France and England. 

Family III. Araneideje. 

The animals composing this most natural family, 
are familiarly denoininiited spiders, and, as we have 
before mentioned, were included by Linn4, Fabri- 
cius, and other authors, in one genus, which they 
called Aranea ; but as the species are very numerous, 
they were obliged to divide them into sections, 
which they distinguished by the situation of their 
eyes. These organs are immoveable, and consist each 
of a single lens, which deprives tliem of the faculty 
of seeing in every direction. 

The Araneideic are by far the most interesting ani- 
mals of that class of which they form the type; and 


consequently their habits and structure excited the Araclmiiles. 
attention of naturalists at a very early period. 

Aristotle and Pliny were acquainted with those 
species that have tlic power of darting out long 
threads, t'idv AriUotelis ULtoria Animaliunif lib. ix. 
cap. 89. and Plinii Hist, Naluraiis, lib. xii, cap. 74, 

Spiders frequently change their t.kins, and their 
skins are often found in their vvel)s. being dry and 
transparent, with tlieir mamlihles all ached to tiicm. 

When about to cast their covering, tliey suspend 
themselves in some corner, and creep out of a crack 
which takes place on their back, gradually witlidraw- 
ing their legs from the skin, us if from a glove. They 
liave likewise the power of reproducing their legs ; 
the mode in which tliis takes place, was made known 
to us by Sir Joseph IJanks, and which we shall 
relate iis nearly as possible in the w ords of that 
accurate observer of nature. 

As bo was wa iting one evening in his study, one 
of the web-spinning spideis, of more than the mid- 
dle size, passed over some papers on the table, hold- 
ing a fly in its mouth. Much surprised to see a 
spider of tliis description walking about with its prc'y, 
and being struck with somewhat unusual in its 
gait, he caught it and placed it within a glass for ex- 
amination ; w hen instead of eight, he perceived that 
it had but three legs, which accounted tbr the inabi- 
lity of the creature to spin its web; but the curious 
circumstanci^ of its having changed its usual econo- 
my, and having become a hunting instead of a spin- 
ning spider, as well os a wash to learn whether its U gs 
would be renewed, induced him to keep the iiiiiuuil 
in the glass, from whence it could not escap,% and to 
observe its conduct. 

On the following morning th(‘ nnimal eat two flies, 
given to it, by sucking out the juices, but loft the 
c'urcasses entire. 3'wo or three dajs afterwards, it 
devoured the body and head of a fly. leaving only the 
wings ;ind legs. After this lime, it sometimes sucked 
and sometimes eat the fly given to it. At first it con- 
sumed two flies in a day, but afterwards not more 
than one in two days. Its excrement, which it void- 
ed, was at first of a milky-white colour, hut after- 
wards the white had a black spot in the centre, of a 
more solid appearance than the surrounding fluid. 

Soon after its confinement, it 'attempted to form a 
web on the side of the vessel, but performed tlu' 
business very slowly and clumsily, from the want of 
the proper number of lugs. In about a fortnight it 
had completed a small web, upon which it generall}' 
sat. 

A month after* having been caught, it slu^d its 
skin, leaving the slough on the web. After this 
change five new legs appeared, not half us long 
as the other three legs, and of very little use to 
the animal in walking. These new members, how- 
ever, extended themselves a little in three days, 
and became half as long as the old ones. The web 
was now increased, and the animal continued im- 
raoveubly sitting on it in the day time, unless drawn 
from it, or attracted by a fly thrown to it us its usual 
provision. 

Twcnly-ninc days afterwards, it again lost its skin, 
leaving the slough hanging in the web, opposite to 
a hollow cell il had woven, so as to prevent it from 
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Anichnides. being completely seen when lodged in it. The legs 
were now larger than before the change of skin, and 
they grew somewhat longer still in three or four 
days, but did not attain the size of the old le^. 

The animal now increased its web, and being put 
into a small bowl, as a more commodious residence, 
soon renewed a better web than the first. In tills 
state it was left on the first of November. No farther 
observations have yet been made on the subject. 

The principal use of the AranSideay in the economy 
of nature, seems to be that of preventing the too 
great increase of insects. 

The palpi of tlie different sexes sliould be careful- 
ly described, as they seem to afford some most excel- 
lent subsidiary generic characters. 

S/irps 1. * 

Gen. 15. Mygale. Wakkanaery Lalr&Jlky Leach. 

Labium very small and quadrate, inserted under 
the base of the maxillae. Palm attached to the apex 
of the jaws. Eyes on each side geminated. 

A. CkvoiS qf the tarsi, tokh a fevo very obscurCy or 
with no denticulations beneath. 

* Last joint of the tarsi and palyi mtk a brush 
(f hatr. 

Sp. 1. Avkularia. (Bird-catching Mygale). Black- 
ish, very hairy, the hairs elongate : palpi and legs 
with ferruginous tips ; tarsi broad ; claws not exsert- 
ed. (Pn^i of the male globose, produced into a 
Teiy long, very slender hook). 

Aranea avicularia. 

Unn, Nat, i. 1034. 

Fabr, Ent, Syst. ii. 424. 

Mygale avicularia, 

Latr. Gen. Crust, et Insect, i. 83, 

Leachy Edin, Encyd, vii. 420. 

Inhabits South America. 

** Palpi and tarsi without any brush, 

Sp. 2. Cementaria. Ferruginous brown ; mandi- 
bles blackish ; curina and margin of the thorax 


[ygale esmentaria. 

Latr, Gen. Crmt. et Insect, i. 84, 

Leach, Edin. Encycl, vii. 421. 

Inhabits the South of France. It is described by 
Dorthes in the second volume of the Transactions of 
the Linnean Society, tab. 17* %. S. 

B. Claws of the tarsi inU^ally much deniated. 

Sp. 3. Ca/pciana, 

Mygale calpeina. 

fVaIck, Tab. des Aran. 5, 

Latr, Gen. Cru.\i. et Insect, i. 85, 


Leach, Edin. Encyd. vii. 421. 

Gen. 16. Atyfus. Latreilk, Leach, 

Oletera. Walckander, 

Eyes on each side geminated. Lip very small and 
quadrate, inserted under the base of the inaxillsr. 
Palpi inserted at tlie external base of the maxillee, 
which' are dilated at that part. 

Sp. 1, Sulzen, Black and shining; mandibles 
very Jong and strong ; thorax nearly quadrate ; plain 
behind, abruptly elevated before; the two middle 
eyes ]>laccd on an eminence ; back of the abdomen 
coriaceous and more shining ; joints of the legs whit- 
ish- 


AtypUB. Arsdmidsi. 

Latr. Nouv, Diction, d'Hist, Nat, tab. 24.' 
p. 133. 

Atypus smzer. 

Latr. Gen, Crust, et Insect, i. 85. 

Leach, Edin, Encyd, vii. 421. 

Olet^re dittorme. WaM. Tab. dcs Aran. 7* 

Plate XXIII. 

Inhabits France and England. In the latter coun- 
try it was discovered by Dr Leach near Exeter, and 
he has twice obtained specimens that occurred near 
London. 

Gen. 17* Eriodon. Latreille, Leach. 

Missulena. Wakkander. 

Lip linear, esseried between the maxilla?. Palpi 
inserted at the external base of the maxilla?, which 
arc dilated at that part. Eyes disposed somewhat 
like the letter H. 

Tins genus was first established by Latreille, in the 
Noveau Dktionnaired'HistoireNaturelkyXXiv. ^ 133. 

Sp. 1. Occatorius, 

Missul^e herseuse. Walck. Tab. des Aran, 3. 

Eriodon occatorius. 

J.atr. Gen. Crust, et Insect, i. Rfi. 

Leadiy Edin, Encycl, v'u. 421. 

Inhabits Notasia. Discovered by Lc Sueur and 
Peron. 

Stirps 1. 

Gen. 18. Seoestria. 

Latreille, Walckander, Leach, 

Maxilke strait, longitudinal, with the base thicken- 
ed, dilated externally, somewhat wedge-shaped, the 
middle longitudinally convex. Lip elongate-quadrate, 
longer than broad, the middle lougitu^nally convex 
or Bubcarinated. Legs, the first pair longest, rest in 
proportion, the second, then the fourth, the third 
pair being shortest. Eyes placed in a transverse line, 
the extremities somewhat recurved. 

Sp. 1. Senoculata. Thorax blackish-brown ; ab- 
domen oblong, griscous, with a longitudinal hand of 
blackish spots ; legs pale browm with obscure bands. 

Aranea senoculata. Fabr. Ent, Syst. ii. 426. 

Segestria senoculata. 

Wakk, Tab. dcs Aran. 48. 

Latr. Gen. Crust, et Insect, i. 89 . 

Leach, Edw, Encyd. vii. 421. 

Inhabits rocks and old buildings. It is common 
in France, neai Paris, and in England it is not rare. 

Segestria cdlaria has once been found at Plymouth 
in a cellar, and is now in Dr Leach’s collection. 

Gen. 19 . Dysdrra. LatreiUe, Wakkanaery Leach. 

MaxUlce strait, longitudinal, with the base thicken- 
ed and externally dilated at the insertion of the palpi ; 
the apex internally obliquely truncated, and thence 
externally acutely terminated. Palpi with the first 
joint short and nearly obsolete. Lip elongate, quad- 
rate, gradually narrowing towards its point. Eyes 
forming a horse-shoe, the open part in front. Legs 
wit!) the first, then the fourth, then the second pair 
longest ; the third shortest. Claws with a little brush 
beneath. 

Sp. 1. EMrina. Mandibles and thorax sanguine- 
ous; legs lightly coloured ; abdomen soft, greyish 
yellow and BUky. 
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Arachnides. Aranea Erythrina. Fourcroyt Fn, Pam, ii. 224. 

^ DyBdcra Erythrina. 

Latn Getu Crmt» et Insect, i. 90* 

Walck* Tab. des Aran. 47. 

Leach t Edinb. EncycL vii. 421. 

Plate XXIH» 

Inhabits the Boutli of France, and England, be- 
neath stones. It is rare in the latter country, but 
has been token in Devonshire, near Plymouth and 
Exeter, and near London. Aranea Hombergii of 
Scopoli, is merely a variety of this species. 

Stirps 1. *** 

Gen. 20. Filistata. iMtreille. 

Eyes placed on an uneven elevation, the four an- 
terior ones forming a semicircle, open in front ; the 
four hinder ones disposed in pairs, in nearly the 
same transverse line. Maxilla much inclined to- 
wards the lip, with no groove at the insertion of the 
palpi. Palpi inserted in the lower side of the max- 
illae. Lip much longer than broad. Legs with tlie 
fourth pair larger than the lirst pair. 

This genus contains but one species. Filistata 
tcstacea of Walckanaer’s MS. Of this animal, which 
was discovered near Marseilles, we have seen no de- 
scription. 

Gen. 21. Dbassus. Walckafideri Laireillei Leach. 

Gnachosa. Latreille. 

Pa/pi inserted under the lateral and external mar- 
gin of the maxillce towards their middle. Maxilla 
longitudinal, arcuated, gradually becoming broader 
from tlu; base towards the middle, somewhat concave 
internally, smooth externally, their middle impress- 
ed, the points bent inwards above the lip, and ob- 
liquely truncated witliin. Lip elongate, ovate-quad- 
rate, or rather oval ; the base transversely truncated, 
inclosing the maxillae. Legs with the first, and after- 
wards the second pair longest. 

• Lip somexchat ox^l ; the external side of the 
maxillae much bent and arched. 

Sp. 1 . Melanogasier. Mandibles blackish ; thorax 
and legs obscure brown; thighs light reddish-brown; 
abdomen cinereous-brown and silky. 

Drossus melanogaster. 

Lair. Gen. Crtist. et Insect, i. 87* 

Drassus luciiagus. 

IValck, Tab, des Aran, 45. 

Inhabits J^-ance and England, under stones. 

•• Lip ovate^guadrate. 

9^. ^..Aier. Entirely black. 

Drassus ater. 

Lair, Gen, Crust, et Insect, i. 87* 

Leachi Edin, Encycl, vii. 422. 

Inhabits the vicinity of Paris, and near London, 
beneath stones. 

Gen. 22* Clotho. Wadekanaer^ Latreille^ Leach. 

MaxiUa much inclined towards the lip, witli no 
groove at tlie insertion of the palpi. Lip not much 
^ger than broad. Feet with the fourth, the second, 
then the third longest. Eyes close together, disposed 
four and four in two lines, bent backwards in some- 
what a concentric manner ; those of the hinder line 
disposed in pairs. 

Sp. 1. Dwrandiu Thorax rusty brown, margined 
with pale yellow; abdomen black, with five red spots 
arranged 2, 2, 1 ; kgs livid brown. 


Clotho Durandii. 

Lair. Gen. Crust, et Ins. vol. iv. append. 
Leachi Edin. Encycl. vii* 422. 

Inhabits Montpellier, building its web amongst 
stones. 

Gen. 23. Clcjbiona. Latreillet IValckander, Leach. 

MaxiUoi strait and longitudinal ; the basis a little 
dilated externally ; the apex rounded and obliquely 
truncated on the inside. Lip elongate, quadrate, 
raduatly narrowing towards the point. Legs^ the 
rst or the fourth pair longer tlian the second pair. 

* The txm outermost eyes on either side neither 
jdaced nery close togrlker, nor inserted on a dis^ 
tinct prominence, ( The maxilla in all with an 
incrassated base ; ihejourthpair of feet ( rarely 
the first) longest.) 

Sp. 1. Lapidieda. Thorax and mandibles palt' 
reddish ; feet very light red ; abdomen ash-grey co- 
loured. 

Clubionu lapidicola. 

Walck. Tab. des Aran. 46. 

Latr. Gen, Crust, et Insect, i. 91* 

Leachy Edin, Encycl. vii. 422. 

Inhabits France and England, under stones, con- 
structing a globular cell ot' the si/.e of u common 
hazel nut, in the centre of w hich are deposited a vast 
number of pale yellowish eggs, agglutinated into n 
spherical mass. 

The mandibles of the male are porrect, and rather 
more than half of the length of the thorax ; those of 
the female ratlier vertical. 

The txuo external eyes on each side placed 
ther close to each other ^ ( Maxilla: not alwiys 
thickened at their base ,* ike Jirst ami then the 
second pair of legs longest.) 

A. Maxillae somewhat thickened at their base, and 
transversely impressed before the middle. 

Sp.2. Nutrlr. lingulae black ; thorax and man- 
dibles light red ; legs very light red ; abdomen yel- 
lowish green, with an obscure longitudinal band. 
Clubiona iiutrix. 

IValck, Tab. des Aran. 43. 

Latr, Gen. Crust, et Insect, i. 95i* 

Leach, Edin. Encycl. vii. 422. 

Inhabits the environs of Paris ; it is common in a 

{ dace called Sevres, building a nest amongst the 
eaves of the Eryngium campestre. Mandibles of the 
male stronger than those of the female. 

It has once occurred in England, near Chelten- 
ham. * 

B. Maxillae not thickened at their base ; front not 
transversely impressed. 

Sp. 3. Airox. Brown ; legs pale ; tibiae witli dark 
spots ; middle of the back ot the abdomen, with a 
somewhat quadrate black spot, margined with yel- 
low. 

Clubiona atrox. 

Walck. Tab. des Aran, 44. 

Latr. Gen. Crust, et Insect. QS. 

Leach, Edin. Encycl. viL 422. 

Aranea atrox. 

De Geer, M^m. sur les Insect, vii. 253. pi. 14. 
fig. 24, 25. 

Inhabits old walls and fissures of rocks. It is very 
common in Britain and France. A tolerable figure 
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ATiu'iuiii!«. is giv'cii in the work of Dr Lhiter on Brithh 
'p. (iS.fijr. 21. 

(Jen. 24. AkankA of authors, 

Tk(;knkria. Wakkaniier. 

Max'dlof strait and longitudinid, with their inter- 
nal angle distinctly truncate, diameter equal, apex 
rounded. Lip elongate, nearly quadrate, longer than 
broail, towards the superior angles a little narrower. 
]a‘»s, the anterior pair about the same length with 
the fourth pair ; third pair shortest. F.ycs disposed 
ill two transverse lines near each other, and bent 
backwards. 

Sp. 1. Jhmesltca. Livid-cincrcous; thorax of the 
mnfe immaculate ; of the female on each side with 
longitudinal blackish band ; abdomen blackish, mid- 
dle of its back with a longitudinal, maculosc, dentat- 
ed hand, and the Intend lincola* livid. 

Araneii domcstica. 

h'abr, Ent, St/sl, ii. 412. 

JJ/m. Si/st, \at, i. 1031. 

Lafr, Gen. Cn/.s/. ct Insect, i. Qd. 

Lcnrky Edin. Encyd. vii. 423. 

Tegeneria domcstica. 

IValck. Tab. des Aran. if). 

InliabiU houses in Kiirnpe : spinning its web in a 
place w’liore there is a cavity, such as tlie corner of 
a room. The mode of constructing the web is curious. 
Having chosen a convenient situation, she fixes one 
end of her tlircad to the wall, and passes on to the 
other side, dragging tlie thread along with her till she 
arrive at the other side, where she fixes the other 
end of it* Thus she passes and repasses until she 
has made as many parallel threads as are neces- 
sary ; she then crosses these by other tlweads. This 
net is intended for the capture of her prey, and, in 
addition to it, the animal prepares a cell for herself, 
w here she remains concealed, and on the w atch. Be- 
tween the cell and the net, the spider builds a 
bridge of threads, which, by communicating with 
the threads of the large net, both gives her intelli- 
gence when any thing touches the web, and enables 
her to pass quickly in order to seize it. 

Gen. 2.5. Agelena. Wakkanikr. 

Maxd/fp (itrait and longitudinal, their internal an- 
gle slightly truncate ; diameters equal, apex rounded. 
Lip not longer than broad, towards the superior an- 
gle a little narrower. Legs moderately long, the 
anterior and fourth pairs ot' nearly equal length, the 
third pair shortest. Eyes disposeid in tw^o transverse 
lilies near to each other, and bent backwards. 

Sp. 1. Labyrivthh'a. Grisenus-pide-reddisli ; tlio- 
ra\ on each side with a blackish longitudinal line; 
abdomen black, above and on each side witii while 
oblique lines forming obtuse angles, running togetlier 
anteriorly in liairs ; the weaving appendices or nip- 
pies conic, elongate, 

Aranea labyrinthica. 

Linn. Syst. Nat, i, 1031. 

Fabr Knt. Syst. ii. 418. 

Lntr, Gen, Crust, et Insect, i, fjS. 

Leach j Edin. EncycL vii. 483, 

Ageh'nii labyrinthica. 

Waldnnhe7\ Tab. des Aran, SI, 

Inhabits the fieMs. It is very common in most 


parts of Europe during the summer montlis. In Bri- Ar^nide*. 
tain it is most abundant in the autumn. It spins a 
horizontal web on the ground, in which it watches 
for its prey, consisting principally of fiios and other 
dipterous insects. The spider itself lives in a funnel- 
shaped cavity, often extending below the surface of 
the ground. 

Gen. 2f). Ahgyroneta. Latreillc, JVakkandcr, 

Lcaeh. 

Maxilla: short, strait, elongate -quadrate, the sides 
of nearly equal diameters ; anteriorly convex ; the 
apex rounded. Lip short, shorter than the maxillaj; 
of a narrow clongato-triangular form ; the anterior 
aspect convex ; the apex obtuse or truncate. Legs, 
the first, the fourth pair longest ; the second pair 
shortest. Eyes with the four middle ones forming u 
quadrangle, tlie two on each side set obliquely and 
subgeminated. 

8p. A^uaiica, Blackish-brown; abdomen black 
velvety, witJi some impressed dots on its back. 

Aranea aquutica. 

Linn. SysL Nat, i. 1036. 

Fabr. Entom. Syst, ii. 418. 

Argyroneta aquatics. 

Latr, Gen. Crust, et Insect, i, 95. 

IVakk, Tab. des Aran. 

Leach, Edin, Encycl. vii. 423. 

Inhabits Europe, frequenting slow running w^aters 
and ditches, in which it spins a web roost beautifully 
constructed under the water, in which it lives, being 
surrounded by air, wdtich shines tlirough the water 
with a silvery lustre. Tlie eggs are defiosited in a 
globose silky bag. It is extremely common in most 
of the ditches round London, and may be observed, 
especially in the beginning of the summer, building 
its nest beneath the w ater, or running along the lines 
by wliich it is suspended. 

Stirps 2. * 

Gen. 27. SvcTODES. Latreillr, JVakkanaer, Leach. 

Maxillfc oblique and longitudinal, covering the 
sides of the lip ; their buses thickened, the .ipex in- 
ternally obliquely truncated. Lip somewhat quad- 
rate, the base a little contracted. Legs with the 
fourth, then tlic first pair longest; the third pair 
shortest. 

Sp. 1. Thoracica. Pale reddish-white, spotted with 
black ; thorax large and somewhat orbicular, elevat- 
ed roundly behind ; abdomen lighter in colour, and 
subglobosc. 
fcJyctodcs thoracica. 

Wakk. Tab. des Aran, 79 . 

Lair. Gen, Crust, et Ins, i. 99* tab. 5. fig. 4. 

Leach, Edinb, Encycl. vii. 423. 

Inhabits Paris, in houses., It has twice occurred 
near Dover, but both the individuals were ferooles* 

Gen. 28. TnEnrniuM. 

TiiBUioiON. Wakkaniier, LaireiUe, Leach, 

Maxillcv with an oblique direction covering the 
sides of tlu! lip, converging towards their points ; of 
equal breadth ; the internal apex obtuse, or obliquely 
truncated Lip small, triangular or semicircular; 
the apex truncate or subrounded. Legs elongate, 
the first, then the fourth pair longest. Eyes with 
four in tlie centre, forming a quadrangle, the under 
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Ai^lundes. ones placed on a common elevation ; two others on 
' each side geminated, and situated on a common ele- 
vation* 

Sp. 1. Skiphunu Rufous ; abdomen globose, with 
white lines, 

Thcridion sisiphum. 

Lain Gen, Crust, et Insect, i. 97- 

Walck, Tab, des Aran. 74. 

Leachi Edinb, Encycl. ^i* 423. 

Inhabits Europe, in the corners of buildings, walls 
and rocks. It is figured by Lister, t. 14. f. 14. 

Gen. 29 . Latrodectus. Wdckanliery Laireille. 

MaxilUsy with an oblique direction covering the 
sides of the lip, converging towards their points ; of 
equal breadth ; tlic internal apex truncate or sub- 
rounded. Lip small, triangular, or semicircular ; the 
apex truncate or rounded. Le^s elongate, the first 
then the second pair largest. Eyes placed four and 
four, in two transverse, strait and parallel lines. 

Sp. 1. Tredecim-^uUttius, Black, abdomen glo- 
bose, witli thirteen sanguineous spots. 

Aranea, 13-guttuta. 

Rtmiy Fit, Etrus. ii. 136. tab. 9 . fig. JO. 

Fabr, Enl, Sysi, ii. 409 . 

Latrodccte Malmignutte. Walch, Tab, des Aran. 81. 
Theridion tredecim-guttatum. 

Lair. Gen. Crust, et Insect, i. 98. 

Lcachf Edin. EncycL vii. 424. 

Latrodectus, 13-guttatus. 

Lair. Vonsiderat, 424. 

Inhabits Italy, and is not uncommon in tlie plains 
of that country. 

Gen. SO. Pholcus. Wulckanlwri iMrcillc, Leach. 

MaiUl/e oblique, covering the side of the lip, con- 
verging from the base to tlie apex ; apex internally 
truncated. Lip transversely quadrate, the lateral 
angles of the apex rounded and somewhat margined. 
Legs very long and very slender ; the first, then the 
second and fourth (nearly e(|uai) longest. Eyes in- 
serted on a tubercle, two geminated, and placed trans- 
versely in the middle ; tliree on each side amassed in 
a triangle, one larger than the rest. 

1. Phahttgioides, Pole-livid; abdomen elon- 
gate, cylindric oval, very^soft, obscure cinereous ; tip 
of the tibiae and thighs with a pale ring of whitisli 
colour. 

Pholcus phalangiiiides, 

fValck. Tab. des Aran. 80. 

Latr, Gen. Crust, el Insect, i. 99 . 

Lcacht Edin. Encycl. viL 424. 

Aranea Pluchii, 

Scopol.Ent. Cam. 1120 . 

Aranea opiliouides. 

Schrankf Enum, Ins. Anst. 1103. 

Aranea pholangioides. 

Faun. Ent, Paris, ii, 213. 

Inhabits houses in Europe ; in the western parts of 
England it is extremely common. Its body vibrates 
like that of a tipulideous insect. 

Slirps2. «« 

Gen. 31. Uloborus. Lalreillc, Leach. 


Eyes equal and very minute, disposed in two Ararli nkJeh. 
■transverse lines, the first nearly strait, or scarcely bent ' 
backw'urds, the two middle eyes a little closer than 
the others ; the posterior line bent forw ard^. MaxiUcc 
strait, broad and inversely tringonal, the side broader 
than the apex. Lip very broad and semicircular. 
l^gs with the first pair much the largest, limn the 
fourth and afterwards the second, the third being 
consequently the smallest. 

Sp. 1. Wakkaniicrius, Pale reddish ycllow'ed ; 
thorax and abdomen silky, back wlilte ; abdomen ob- 
long banded with fasciculi of hairs: logs banded with 
darker rings. 

Uloberus Wahkanaerius. 

iMir. Gen, Crust, cl Insect, i. 110. 

Leach, Edinb, Encjfcl, vii. 424. 

Inhabits the pines of (lermaiiy and Prance, in 
which it constructs its web. 

Gen. 32. Tetrac^ratiia. LnUrille, Leach. 

Eyes subequal, disposed in tw’o strait and almost 
parallel transverse lines, the four middle om's form- 
ing nearly a regular quadrangle. MnxilUc strait, 
elongate and narrows almost equally broad ; the apev 
externally dilated and round : Up seiuicircular and 
somewhat notched. Legs very long and ver}' sIciuIcm-, 
tile first pair longest, then the second, afterwards the 
fourth. 

Sp. 1 . Extensa. Reddish, abdomen oblong, 
golden green, with the sides and two lines behiw 
yellowish ; the middle below longitudinally black. 

Aranea extensa. 

Linn. Syst. Nut, i. 103K 

Fabr. Ent, Syst. ii. 1*07. 

Tetragnatha extensa. 

Latr, Gen, Crust, et Insect, i. lOJ. 

Walck. Tabl. des Aran. 68 . 

Leach, Edinb, Encycl. vii. 424. 

Inliubits Europe, frequenting moist places, in whicTl 
it constructs a vertical w eb, sitting on it with its legs 
exteudf3d. 

Gen. 3.3. Linm'HI.v. Lalreillc, Walckiin'iicr, Leach, 

Eyes with the four middle ones disposed in an ir- 
regular tjuudrangle ; the eyes on each side geminat- 
ed, and placed obliquely. Maxilhe nearly strait, in- 
verscly-suboval. Lip semicircular. Legs elongate 
and slender, the first pair longe.st, then the s(!cond, 
then the third, 

Sp. 1 . Triangularis, Pale reddish, inclining toyel' 
low ; tliorax with a black dorsal line, bifid in front ; 
abdomen oval, inclining to globose, with spots and 
angulated bands of brown and white ; legs immucii- 
late. 

Linyphia triangularis. 

Latr. Gen, Crust, ct fnsect. i. 100. 

Walck. Tabl, des Aran. 70. 

Ijcach, Edinb. Encycl, vii. 42 k 

Inhabits hedges in Europe, constructing its web on 
genista^ and pines. 

Gen. 34 . EpiaRA. Walckander, Lai ret lie, Ltach.* 

Eyes with the four middle ones placed m an ab- 
ruptly formed tubercle, in the form of a quadrangle, 
the two anterior ones largest and most distant ; the 


* This genus, as defined by Latreille, requires much division into other genera; That autlior lias divide<l 
the genus into sections, most of wludi would form good genera. . 
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AracliniUes. lateral eyes on each side subgeminated, and placed 
' obliquely on a tubercle. MaxiUa subcircular, inter- 
nally membranaceous. Lip semicircular, short with 
the point membranaceous. Legs moderately long, 
hispid, ihc thighs rather strong, the first pair largest, 
then the second, afterwards the fourth pair. 

Thorax inversely elongate-subcordute, anteriorly 
broadly truncated. Abdometi subglobose, large, much 
broader than the thorax. 

Sp. 1. Diadema. Reddish; abdomen globose- 
oval, with an elevated angle on each side of its base, 
dorsal band broad, triangular, dentated, darker, with 
a triple cross oKiuteous white dots or spots, and with 
four impressed dots disposed in a quadrangle. 

Arunea Diadema. 

Linn, Nat. i. 1030. 

Araign6c ^ croix. 

De Gerrf Mt'w. stir les Insect, vii. 218. pi. 
ii. f. 3. 

Epcira Diadema. 

Walck, Tab, des Aran, Iviii. 

Lair, Gen, Crust, et Insect, i. 106. 

Leackt Edinb. En.yci. vii. 424. 

Inhabits Europe. It frequents the borders of 
woods, rocks and gardens, and is well known in Bn- 
tain by the names Sceptre or Diadem-spider. 

Gen. 35. Niphila. Leach, 

Eues with the four middle ones placed on a gra- 
dually formed elevation, in the form of a quadrangle, 
the two anterior ones rather largest ; the lateral ones 
on each side placed on a tubercle^ subgeminated and 
set obliquely. Maxilla: elongate, with their base 
narrow, their apex truncate. Lip elongate, rather 
narrower at their base, the apex abruptly subacumi- 
natc. Legs elongate, slender, somewhat hairy, tlie 
first pair longest, then tlie second, then the fourth. 

Thorax elongate-quadrate, anteriorly abruptly nar- 
rower, notcheu behind. Abdomen elongate, not or 
scarcely broader than the thorax. 

Sp. 1 . Macidata, Blackish ; thorax fuscous-ferru- 
ginous ; coxsc and base of the palpi croceous-lute- 
ous; abdomen luteous, the belly and sides infuscate; 
the latter with lines, the former with spots of white. 
Aranea maculata. Fabr, 2. 134. t. 110. 

Nephila. Leach^ Zool, Miscel. 

Inhabits China. 

Stirps 3. *♦* 

Gen. 36. Episxnus. H^alckander, Latreillff Leach, 

Eijes forming the segment of a circle ; of nearly an 
equi& size, placed on an eminence. Maxillcu strait 
and longitudinal, tlir^ base a little dilated, the apex 
roundecL Lip very semicircular, much broader 
than long. Legs much lengthened; the anterior 
and then the fourth pair of legs longest ; the third 
pair shortest. 

Sp. 1. Truncatus, Thorax condifomi, a little 
longer than broad, anteriorly acute ; above obscure 
dark brown, beneath reddish brown; abdomen pyra- 
midal, brown anteriorly, nmrgiucd, behind truncated; 
third pair of legs whitish, the others brown, points of 
the first and tourth with white bases. 

Epihcnus truncatus. 

Lair, Gen, Crust et Insect, i. 126.^ 

Lmcht Edinb. Encj/cL vii. 42.5, 

Inhabits the vicinity of 'rurin. 
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Gen. 37. Michommata. LatreilUf Leach, 

Sparassus. Waickaniier, 

Eyes subequal, disposed nearly in a semicircle, 
and surrounded by hairs. Maxilla strait, quadrate- 
suboval, the longitudinal angle anteriorly; the inter- 
nal side witli a concave base, the apex obliquely 
truncated. Lip short and semicircular. Legs elon- 
gate; fourth longest, then the second, which area 
little shorter than the Brst ; tlie tq'.s of the tarsi be- 
neath furnished with a little double brush. 

iSp. 1. Sniaragdina. Bright green; back of the 
abdomen witli dark longitudinal band ; (that of the 
male with three longitudinal red lines.) 

Micromate. 

Lair. Nouv, Diet, d'Hist, Nat. 24. tab. p, 135. 
Aranea smaragdulu. 

Fabr, Ent. SysL ii. 412. 

Sparassus smaragduius. 

IValck, Tabl, des Aran, 39- 
Micromrnata smaragdina. 

Latr, Gen. Crust, et Insect* i. 115. 

Leachy Edin, Encucl, vii. 426. 

Gen. 38. Thomisus. Walckanikr, Latreille, Leach. 

Hetfp.opoda. Latreille, 

Misumena. Lairuille. 

Eyes generally subequal, placed in two transverse 
lines in a kind of semicircle. Maxilla oblique, 
covering the side of the lip, and in some degree con- 
verging ; the biternal apex truncate. Lip somewhat 
oval, or nearly quadrate, generally longer than broad. 
Legs, the first and second pair longest ; the second 
pair rather longest ; the third and fourth pair of legs 
much less, sometimes one being largest, sometimes 
the other. 

The mandibles of the animals composing this ge- 
nus, are either perpendicular or somewhat indexed, 
in many conical, with very short claws. 

* Thorax convex, cordiform, the sides, especially 
behind, abruptly sloping, anteriorly broadly 
irnncaie; the largest legs not double the 
length of the body ; the first and sccoyid pair 
much thicker than the others, sometimes one, 
sometimes the other being longest. The first 
joint of the tarsi, xoith several moveable little 
spines, in a single or in a 'double series, the 
claves of the tarsi naked. Lip sometimes oval, 
the apex truncate or obtuse. Apex of the max- 
illa V3edge> shaped. 

Sp. 1, Citreus. 'I’horax at the insertion cf the 
eyes transversely clevatwl ; the sides anteriorly pro- 
duced and prominent ; eyes equal ; abdomen round- 
ish-triangonal, broader btrhind, witli a red line on 
each side ; body yellowish-citron-coloured. 

Tliomisus citreus. 

Walck, Tabl, des Aran, 21. 

Lair. Gen, Crust, et Insect, i. 111. 

Leach, Edinb. Encycl, vii. 426. 

Inhabits Europe, living in flowers. It is very 
common in Britain ; the male is rare, smaller than 
the female, of a brown colour, banded with yelloRr- 
ish-green. < 

** Thorax convex, cordiform, the sides, especial- 
ly behind, abruptly sloping, the antemr pari 
Sroadly truncated ; the larger legs not twice 
the length qf the body, aU of nearly an equal 
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degree qf thichne&s ; Ihe hinder four not 
much shorter ; the anterior 'with four little 
spines ; the claws of all the tarsi scarcely visi- 
ble, Lips somewhat ox^al ; the apex tnincMe 
or obtuse, Maxillce at their points wedge- 
shaped, 

Lynceus, Lateral eyes largest, placed on 
an eminence, the tubercles of the hinder ones thick- 
est ; body pale yellowish-grey, variegated with punc- 
tures and spots of a blackish colour; abdomen very 
large, of a triangular-oval form, broader behind. 
Tliouiisus lynceus. 

Latr, Gen, Crust, et Insect, i. 11 ‘i. 

Leachf Kdinb, Encijcl, vii. 4‘26. 

Inhabits France and Scotland. Latreille considers 
it to be much allied to Thomisus onusius of Walck- 
anaer. 

*** Thorax depressed^ somewhat ovaU very ob- 
tuse bforc ; ihe larger /cgs not tiiice the 
length of the body : aU the /e^.s of equal thick- 
ness ; the tarsi hairy bencalht the first joint 
with a few little spines f the apex with hvo 
brushes under the claws; abdomen oblong; 
the maxi/lre beyond the insertion qf the palpi, 
nearly of an equal breadth, distincllq and ab- 
ruptly truncated ; Up somewhat quadrate ; 
hinder eyes distant, 

Sp. 3, ObUmgus, Pale-yellowish, with white hairs 
above; abdomen. somewluit cylindrical, with obscure 
longitudinal linos. 

Thomisus oblongus. 

Walck, Tabl, des Aran, 38; 

Latr, Geti, Crust, et Insect, i. IIS. 

Leach, Edinb, Encycl, vii. l<2f^ 

Inhabits France, Denmark, and England, on plants. 

«#** Thorax depressed, cordiform, anteriorly 
irmcaled; the four anterior legs more than 
double ihe length tf ihr body ; the under 
parts of the tarsi generally hairy, always fur- 
nished with two little brushes under the clatvs ; 
maxillce short, much in/kxed above the lip, 
nearly qf an equal breadth beyond Ih" inser- 
tion of the palpi ; apex abruptly truncated ; lip 
nearly quadrate, broad ; the second pair of 
legs longest, 

A. Tarsi hairy beneath. Eyes disposed in two 
nearly parallel lines ; the third pair of legs shorter 
than the fourth, 

Sp. 4. Regia, The four lateral eyes largest ; body 
pale-dirty yellow, inclining to red ; thorax, with the 
anterior margin, and a posterior band yellowish-grey, 
the hinder band margined with black above. 

Aranea regia. I'abr, Ent, Syst, ii. 408. 

Thomisus leucosia. 

JValck, Tabl, des Aran, S6. 

Lair. Gen, Crust, et Insect, i. 11. ‘1. 

Leach, Edinb, Encycl, vii. 42(). 

Inhabits the Isle of France, 

11, I'arsi scarcely hairy beneath. Eyes disposed in 
(I semicircle ; third pair of kgs longer than the fonrlh, 

Sp. 5. Venalorius, Yellowish -red.; abdomeu yel- 
low-grey, clouded with ash-grey ; legs spotted with 
black. 

Aranea venatoria. Linn* Syst,. Nat, i. 1055. 

VOL. 1. TART JT. 


Thomisus venatorius. Aruchnidc!*. 

Lair, Gen, Crust, el Insect, i, 1 H. 

Leach, Edinb, Encycl, vii, 427. 

Inhabits the American Islands. 

Obs, Aranea venatoria of Fabricius, Is the same 
with tlu* Mygale nidulans of Walckaniicr. 

C. Tarsi scarcely hairy beneath. Eyes placed in a 
semicircle. Third pair of legs longer than ihe fourth, 

Sp. 6, Levijjes, Body grey, spotted with' black ; 
abdomen plain, rhomboidiJ. 

Aranea levipes. 

Linn, Syst, Nat, i, 1 057* 

Fab. Ent. Syst, ii. 413. 

Thomisus tigrlnus. 

Latr. Gen. Crust, el Insect, i, li t, 

Walck, Tabl, des Aran. 54. 

Thomisus levipes. 

Leach, Edinb, Encycl, vii. i.27. 

Inhabits Europe; it resides on the branches ol 
trees, and runs with great celerity. 

Stirps 5. * 

Gen. 39 . OxYOPEs. Latreille, Leach. 

Si’ll ASUS. Walckanaer, 

Maxillce strait, longitudinal and elongate, of an 
equal breadth from the base to the apex, which is ex- 
ternally gradually arcuated, internally obliquely trun . 

Gated. Lip oblong-quadrate. Legs long ana slen- 
der ; the first pair longest, then the iourth ami second, 
which are nearly of equal length ; tarsi sliort ; claws 
exserted, with no brush bcneutlL Eyes disposed in 
four transverse lines, forming an elongate hexagon. 

Sp. 1. Variegatiis. Body hairy and grey, variegat- 
ed with red and white ; legs pale, reddish, spotted 
with brown ; the tibiul spines elongate. 

Oxyope. 

Lair. A oar. Diet, d' Hist. Nat, tom. xxiv. tabl 
p. 155. 

Spasus hetcrophtlialiniis. 

W(dck, Tab, des Aran, xix. 

Oxyopcs variegatiis. 

Latr. Gen. ('rust, ct Insect, i. 1 Ki, 

Leach, Edin. T.ncycl, vii. 427. 

Inhabits France. 

Gen. 40. Storlna. Wafckanijcr, Latreille, Lcadt. 

Maxillce much longer than the lip, which they 
cover. Lip oval and lengthened. Eyes disposed in 
three transverse lines, forming a nearly equal sidcfl 
hexagon. 

Sp, 1. Cwrulca, 

Storene bieue. Walck anlier. 

Latreille, Considerat, ‘1-2 1. 

Gen. 41. Ctenus, Wdekander, iMtmlle, Leach, 

Maxillce strait. Lip very much .diortf-r than the 
maxilla*. Eyes disposed in three transverse Hues, 
ibrniiiig an angulated curved line. 

Sp. i. Ambiguus. 

CtOue douteux, 

Walckanaer, 

Latteille, Consider, 42)-- 
iS7/V/;s 5. 

Gen. 42. Lycosa. Latreille, Walckaniicr, Leach. 

Maxilla: strait, anteriorly convex ; cxtcrnidly 
5 K 
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Arachnides. towards the side, somewhat arcuated, internally slight- 
1y margined, gradually narrowing towards the base ; 
the apex obliquely truncated, ibrniing alniost an in- 
verted triangle. Lip elongate, quadrate. Legs 
strong, the tburtl) pair longest, then the second ; the 
third shortest. 

Sp. 1, Tarentula. Body above cinereous-fuscous ; 
mandibles and palpi towards their middles ferrugine- 
ous, their tips black ; thorax with a radiated dorsal 
line and margins griseous ; abdomen anteriorly above 
with trigonal spots, behind with arcuate, tronsverse 
streaks ofblack, bordered with white ; beneath bright 
saffron colour, with a transverse black band ; thighs 
and tibitc beneath rufous-white, with tw'o black 
spots. 

Arunea tarentula. 

Linn, Si/st, Nai. i. J035. 

Fa&r. Ent, Sj/st. ii. ‘VlCt, 

Lycosa tarentula. 

WalcL Tail, dcs Aran, xi. 

Lair, iien. Crust, et Insect, i. 1 1 p. 

Leacfh Edinh, Rncj/cl, vii. 427. 

Tnhabits tlie south of Europe. This species is the 
celebrated Tarentula spider, of which such marvel- 
lous accounts have been given by travellers, who 
have described its bite as generally fatal, and to be 
curable only by music, the effects of which were, to 
cause the patient to dance until a profuse perspiration 
was produced, by which a certain cure Wiis effected. 

The name tarentula is derived from Tarentuin 
(now Taranto), in the kingdom of Naples, near which 
place they were supposed to be found in the greatest 
plenty. It is figured in Albin’s spiders, tab. SQ. 

Sp. 2. Saccata, Above smoky-black, clouded 
with cinereous villosity ; carina of the thorax obscure, 
reddish, with a cinereous villous line; base of the ab- 
domen with a little bundle of griseous hairs ; legs 
livid-red, with blackish spots. 

Lycosu saccata. 

IValcli. Tall, dcs Aran. I,*?. 

Lair. Gen. Crust, el Insect, i. 120. 

Leach, Edinb. Encycl. vii. 427. 

Inhabits Europe. It is very common in Britain ; 
the female may be observed in gardens, carrying her 
bag of eggs, of a green colour. i*alpi, mandibles and 
anterior margin of the tliorax livid red in the female, 
black ill the male. 

Gen. -13. Dolomeuks. 

Laircillc, Wukkanlkr, Leach, 

Maxilhr strait, ovabquadrate, the apex externally 
rounded, iiiternall} obliquely truncated. Lip some- 
what square, the diameters nearly equal, the poinls 
of the angles rounded. Legs elongate, the fourth 
pair longest, then the second, the third shortest ; 
Clam exserted without bruslics below. 

Sp. 1. Mirabilis. Pale reddish, covered witli 
greyish down ; thorax heart-shaped, anteriorly, ab- 
ruptly sloping ; the anterior angles and dorsal line 
whitish ; abdomen conical, suboval, buck darker. 
Aranea saccata. 

Linn. Sj/st. Nat, i. J 036". 

Dolomedes mirabilis. 

IValvL TaM. des Aran. l(i. 

Gen. Crust, ti Insect, i. 117* 

Leach, Edin. Encyd. vii, 427. 

1 


Aranea Listcri. Araclmkles. 

Ecopd. Ent. Cam, lOpS ? 

Aranea obscura. 

Fahr, Ent, Sysl. ii. 419, 

Inhabits the woods of Europe. The female carries 
about her eggs inclosed in a dirty orange-coloured 
or whitish bag ; this economy is common to the 
whole genus. 

Stirps 4. 

Gen. 44. Eresus. Walckanlicr, Latreillc, Leach. 

MaxiUa strait, longitudinal, subcuneiform, the 
apex broader, externally rounded, internally oblique- 
ly truncated. /,co-.v strong, short, formed for leaping i 
the fourth jiair longest, then the first ; the third pair 
shortest, a little shorter than the second. F,ycs dis- 
posed in two quadrangles, one quandrangle inclosed 
by another. 

Sp. 1 . Moniligerus. Black ; abdomen above cinna- 
bar-coloured, with four or six black dots, arranged 
in two longitudinal lines ; joints of the legs whitish ; 
hinder sides of the thorax, the thighs, and the first 
joint of tlit* four hinder legs pale-cinnabar. 

Eresus ciniiabariims. 

Wakk. Tail, des Aran. 21. 

Latr. Gen. Crust, et Insect, i, 122. 

Leach, Edin. Enc^cl. vii. 428. 

Aranea moniligera. 

Villcrs, Ent. iv. 128. tab. 11. f. 8. 

Aranea quudriguttata. 

Rossi, Fn. Etrusc. ii. 135. pi. 1. f. 8, p. 

Inhabits France, Germany, and England. 

Gen. 45. Salticus. Latreille, Leach, 

Attus. Waickanaer. 

Maxillcc strait, longitudinal, subrhomboidal, or in- 
vclrsc-cuneate-ovatc. Lip elongate subovaJ, the apex 
obtuse. Palpi clavate. Thorax truncate-ovate or 
parallelograniniic. Epes disposed in the form of a 
hors^e-slioe, the two middle ones largest. Legs thick 
and short ; the first pair thickest and not longer than 
the fourth pair ; the second and the third pairs of 
nearly an equal length, and shorter than the tw o other 
pairs. 

Sp. 1. Scenkus, Black; margin of the thorax 
covered with white down; abdomen short ovate, aliove 
willi u reddish-gray pubescence, with tliroe transverse 
arcuate lines, and the anus white; the first band basal 
and entire, the others acutely bent anteriorly, and in- 
terrupted in their middle. 

Aranea secnica. 

Linn, Si/st, Nat. i, 1035. 

Fair, Ent. Syst. ii. 422. 

Atte pare. Wakk. Tail, des Aran, 24. 

Salticus scenicus. 

La/r. Gen. Crust, el Insect, i. 123. 

Leach, Edin. Encyd. vii. 428. 

1 nimbi ts walls and palings. It is found in most 
parts of Europe, and is called in Britain the Hunting- 
spider. 

Palpi of the female whitish ; legs of the same sex 
reddibh-gray, with darker spots. Male with very 
large mandibles. 

Gen. 4(j. Attus. Waickanaer, 

Salticus. Latreille, Leach. 

Maxilla strait, longitudinal, subrhomboidal or 
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Ai-acbnidfii. inversely cuneate-ovate. Lip elongate, suboval, 
with the apex obtuse. Pahi filiform. Thorax elon- 
gate, narrow, subconic. Eyes disposed in the form 
of a horse-shoe ; the two middle eyes largest. Legs 
slender, elongate, the first pair thickest and not 
longer than the fourth pair ; the second and third 
pairs of nearly an equal length, and shorter tlian the 
two other pairs. 

This genus we have separated from Salticus, with 
which it was placed by Latreille ; and we have given it 
the name applied by Walckanaer to both these genera, 
which he did not think distinct from one another. 

Sp. 1. Formicarius. Thorax anteriorly black, be- 
hind red ; abdomen fuscous, with a white spot on 
each side ; legs red. 

Attus formicarius. 

IValcL TabL des Araiu Si6‘. 

Salticus formicarius. 

Latr, Gen, CriisL ct Insect, \, 124. 

Leach y Edin, EncycL vii. 428. 

Araignfe foiirmi. 

De Geer, Mem. sur les Insect, vii. 2t)8. tab, 1 8. 
fig. 1, 2. 

Inhabits Europe, residing on plants and walls. It 
is very rare in* Scotland, and has not been observed 
ill England. 

Order IV. Monombrosomata. 

Section I. 

Legs formed for xmlking, 

A, Mouth U'iih mandibles. 

Earn. I. TROMftiiJiDEAi. Pa/jji porrcct, and fur- 
nished at their extremities with a moveable append- 
age. 

Stirps 2 , Eyes two placed on a pillar. Body ap- 
parently divided into two parts by a transverse line ; 
the anterior division bearing the eyes, mouth and 
four anterior legs. 

Genus 47. Trombidium. 

48. OCVBETE. 

Stirps 2. Body not divided by a transverse line. 
Palpi with the under port of tlieir last joint furnished 
with a moveable appendage. Eyes sessile. 

Genus 4p. EKYTHH/i:uy. 

Fani. 11. (lAMMAsiuEiE. porrect, simple. 

Genus 50. Gammasus, 

Earn. III. Acakioea:. Mouth furnished with 
mandibles. Palpi simple, very short, not porrected. 

Genus 51. Ouibita. 

52. Notaspis. 

53. Acarus. 

B. Mouth furnished Xoilh a rostrum. 

Earn. IV. ixoDiDEAi:. Eyes obscure or concealed. 

Stirps 1. Palpi and Rostrum exserted. 

Genus 54. Arc as. 

55. Ixodes. 

Stirps 2, Palpi and Rostrum hidden. 

Genus 56'. Uhopoda. 

Earn. V. Cheyletide^. Eyes distinct. 

Stirps 1. Palpi distiuct. 

Genus 57. Ciieyletus. 

58. Smarts. 

50. Buella. 

Stirps 2, Palpi concealed. 
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Genus 60. Sarcoptes. Arachnides, 

Section II. 

Legs formed for sruimming. 

Earn. I. Eylaidea:. Mouth furnished with man- 
dibles. 

Genus 61. Eylais. 

Earn, II. HYDKACHNiDEiE. Moutli without man- 
dibles. 

Genus 62. Hyorachna. 

Genus 63. Linnociiakks. 

Section I. A. 

Familyl. Trombidide^e. Stirps \, 

Gen. 47. Thom DID I UM of authors. Legs eight. 

Sp. 1. Tinctorium, Body subquadrate, coccineous, 
immaculate, very tomentose and hairy ; the hairs se- 
taceous, elongate, bearded. 

Acarus tiiictorius. Linn, Syst. Nat, i. 1025. 

Trombidium tinctorium. 

Fabr, Enl, Syst, ii. SpB. 

Lair* Gen, Crtist, ct Insect, i. 145. 

Leach, Edin, Encycl, vii. 416. 

Inhabits Guinea ; It is nfVen preserved in collec- 
tions, and is probably a common animal. Its colour 
is destroyed by alcohol. 

Gen. 48. Ocypete. Leach, 

Legs six. 

Sp. 1. Rubra, Red; back with a few long hairs, 
the legs with many short hairs of a rufoiis-cincres- 
cent colour ; eyes black-brown. 

Ocypete rubra. Leach, Trans, Linn, Soc, xi. 

- Edinb, Encycl, vii. 1-34. 

This curious little animal, which is not larger than 
u grain ol* small sand, is parasitic, and is Irequently to 
be found on the largest lipuiuriduus insects, adhering 
to their legs. We have obtained no less than sixteen 
specimens Irom one insect. 

Family I. Stirps 2, 

Gen. 49. ERYTHitAius. Latreille, Leach, 

Palpi with their moveable appendage subchelife- 
rous. Hinder legs longest, then the first. 

Sp. 1. Phalangioidcs, Legs very long, the last 
joint broad, compressed ; body obscure-red, with a 
dorsal band ol' orHiige-yellow. 

Erythrxus plialangioides, 

Latr, Gen, Crust, et Insect, i. 146. 

Leach, Edin, Encycl. vii, 41 6. 

Inhabits Europe, running on the ground with 
great rapidity. 

Family II. Gammaside;e. 

Gen. 50. Gammasus. Latreille, Leach. 

Body depressed, the skin of the back partly or 
entirely coriaceous. 

♦ Anterior portion of the back, and a triangular 
pari behind, coriaceous. 

Sp. 1. Culeoplratorum. Coriaceous parts of the 
back fuscous; anterior pair of legs a little longer 
than tlie hinder ones. 

Gammase des Coleoptdres. 

Latr. Hist. Nat. des Crust, et desInsccUyxu^^'^, 

Gammasus coleoptratorurn. 

Latr, Gen, Crust, et Ins, i. 147. 

Leach, Edin, Encycl, vii. 415. 
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AracJi iijjps. Acarus coleoptratoruni. 

JJun, Sysf, Nat, i. 

Fahr, Kill, Syat, iv. 

Inliabits the excrements of horses and oxen, often 
attaching itself to Scaraba?it Ilisteres, Ac. in great 
mimlxTs ; we have counted nearly one hundred on 
ScarabteuK stercorurius (the common Dorbeetle). 
Jhivk i’ntiniy corinceoas, 

Mar^inalns, Ovate, brown ; belly coriaceous, 
tlie sides alone menil)raniici?ou8 and whitish ; anterior 
h'gs nearly twice the length of the body, 

( iaminusus niurginat us. 

JMtr. (inf. ('ftnt.rt Inxcct. i. HS. 

Lcachy Kdhf, Eiin/vl, vii. 41.5. 

Inliabits dung and dead animals. 

I'amily III. Acakidk^t:. 

Gen. .51. 0 III BIT A. Laird llvy Lrnrh. 

Ihfdtj covered by a coriaceous skin ; anterior jiart 
rostrated ; the )'.roduced part inclosing the organs of 
mastication. Abdomni suhglohose. Tarsi with claws. 

Sp. 1. ( iciuculnta. Fus<‘oiis*cttStaneous, shining, 
hairy; legs pale-fuscoiis ; ♦lughs subclavate. 

Acarus geniculatus. Lira. Syst, Nai, i. 102 j. 
Orihita geniculata. 

Lair, Gvh. Crust, ct Jiisecl. i. 14p. 

Lencfif Kdin. Enri/cl. vii. 41.5. 

Inhabits trees and beneath stones. It is common 
in Sweden, Gerinany, and England. 

Gen. .52. Notascis. Ihrmann, 

Body covered by a coriaceous skin, the anterior 
part rostrated, the produced part inclosing the organs 
of mastication. Abdomen subglobose, the sides ante- 
riorly with a w'ing-like process. Tarsi with claws. 

Sp. 1. Humeralis, Abdomen blackish-chesnut ; 
tiu* produced parts membranaceous. 

Mittc a rehord. 

Dc Geer, Mem. sitr les InsecL vii. 133 ? pi. 8. 

Orihita humeralis. 

y^air, Geu. Crust, el Jus, i. 150. 

Leach, Kdiu. Eucycl, vii, 41,5. 

Inhahits moss, and beneath stones. It is not un- 
common In the southern parts of Devonshire. 

Gen. .53. Ac An us of authors. 

Body soft. Mouth naked. Tarsi w'ith a pedun- 
culated vesicle at their extremities 

Sp. I. Dumcstiius, White, with tw'o brown spots; 
body ovale, tlie middle coarctatc, with very long 
hairs ; legs equal. 

Ciron du fromage, Gcnffl I fist, dcs luscci, ii. (>22. 
Mittc domestique. 

I)e Geer, Man, \ur Ics Insect, vii, 88. pi. .5. 
fig. 1—4. 

Acarus siro. 

IJu)f. Sysf, Nai. i. 1021-. 

Fubr. Ent. Syst. iv. 4.30. 

Leach, Edin, Encycl. vii. 415. 

Acarus domes! icus. 

Lntr. Gen, Crust, et luseci. i. 150, 
Tvroglyphu.s, 

fMtr, Free, des Caract, Gnifr. des Insect. 1 85# 
Inhabits houses, living in cheese and flower that 
lane been kept loo long. 

Section I. B. 

ramily IV. IxoDiuE.*. Sdrps 1 , 


Gen. 54. Aroas. LatreiUey Leach. Arachnide*. 

UnvNCiiopHioN. Hermann, ^ 

Palpi short, conic, four-jointed. 

Sp. 1. Marginatus. Pale-ycJlowish, or fleshy vio- 
let, margined; with very short squamulie^with brancli- 
ed blood-vessels. 

Acarus nmrginatiis. Fabr, Ent. Syst, iv. 427. 

Argas reflexus. 

iMtr. Gen, Crust, ci Insect, i. 155. 

Leach y Edin, Encycl, vii. 414. 

Plate XXIII. 

Inhabits houses in France, .sucking the blood of 
doves. 

Gen. 55. Ixodks. Latreillcy Leach. 

Cynuuiiacstks. Hermann. 

Paijn eijually broad, longer than broad. 

Dr Leach has written a paper on the British spe- 
cies of this genus, in the eleventh volume of the Trans- 
actions of the Linnean Society, 

Sp. J. Jticinus. Scutus rounded, smaller ; with 
the vagina of the rostrum, and the legs fuscous ; ab- 
domen varying in colour. 

Acarus rieinus. 

Linn, Syst, Nat, i. 1023. 

Fabr, Ent, Syst, iv. 425. 

Idodes ricinus. 

Lair. Gen, Crust, cl Insect. 

Leach, Ediu, Jineycl. vii. 414, 

Traus. Linn, Soc. xi. 

Inhabits Europe, attaching itself to dogs. In Bri- 
tain it is called the Dog ticrpie. 

l^amily IV. Slirps 2. 

Gen. 5(). Uropoha. Latrcdle, Leach, 

Body oval, orhiculute ; hack corneous, clypeiform, 
the disc being gradually convex ; beneath flat. Anns 
produced into a long filiform peduncle (by which it 
adheres to eolcoplerous insects). Legs very short, 
pressed close to the body, the first pair shortest, the 
second rather longer, the third distinctly longer, the 
fourth pair longest. 

Sp. 1. Vegetans, Brown, very smooth, .shining. 

Mittc vegetative. 

De Gerry Mem, sur les Insect, vii. 123. pi. 7» 
fig. 15. 

I.atr. Hist. Nat. dcs Crust, et Insect, vii. 881 , d 
viii. pl,ti7.f.8. 

Uropoda vegetans. 

Lair, Gen. Crust, el luseci. i. 158. 

Lcachy Edin. Encycl. vii. 414. 

Inhabits France and England, attaching itself to 
the legs, abdomen, and elytra of histcres, aphodii, 

&c. by its pedimciilated anus. 

Family V. Ciiey let idea-:. Stirps 1. 

Gen. . 57 . {’heyletus. Lalreillcy Leach. 

Palfi brachiifonn, very thick, their points falcate. 

Sp. 1. Eruditus. Body brownish. 

Acarus eruditus. 

Schr. Enuni. Insect, Aust. 1058. tab. 2. fig. 1* 

Chcyletus eruditus. 

Lair. Geft, Crust, et Ins. i. 153. 
leach, Edin, F,ncycl. vii. 414. 

Inhabits hooks and Musacu. 

Gen. 58. Smaris. Latreilky Leach, 

Palpi small, filiform, strait, simple. Eyes two. 

Anterior kgs longest. 
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Aiachnides. Sp. 1. Hamhuci, 

Acarus eambuci. Bchr, Enum, Im, Auslr, 1085. 
Stnaris sambiici. 

Latr, Gen, Crust, d Insect, i. 1 53. 


Lcachi Edinb,Encucl,y\i. 

Inliubits the trunks of trees, especially those of 
the Elder. 

Gen. 59. Bdella. Latreilkf Lamarck. 

SciRUs. Hermann. 

Palpi small, filiform, long, gcniculated, the apex 
setigerous. Eyes four. Hinder legs longest. 

Sp. 1. Rubra. Body coccineous, legs paler, ros< 
truiii longer than the thorax. 

Bdelle rouge. 

Latr. Hist. Nat. dcs Crust, ei dcs Insect. si\\. 53. 

pi. 07. fig. 7. 

Bdella rubra. 

/.am. Syst, dcs Anm. sans Verleb. 179* 

Latr, Gen. Crust, et Insect, i. 154?. 

Leacht Edin. Encycl, vii. 414. 

Inhabits Europe, under stones. It is tlie Phicc 
range of Geofiroy, and is probably the Acarus longi-^ 
corais of Linne. 

Family V. Stirps 2. 

Gen. 60. Saiu'Optks. Latreillcy Leach. 

Sp. 1. Scabici. Subrotundatc ; legs short, red- 
dish ; four hinder ones, with a very long setJi, the 
plant® of the four anterior ones terminated by a 
swelling. 

Mitte de la Gale. 

l)c GeeVi Mem. sur les Insect, ii. 622. 

Le Ciron de la Gale. 

Geolf Hist, des Insect, ii. 622. 

Acarus Scabici, Fabr. Evt. Syst. iv. 450. 

Sarcopte de la Gale. 

Latr. Hist. Nat. des Crust, etdes Insect. nil B5. 


et vii. pi, ()(), 

Sarcoptes scabiei. 

Latr. Gen. Crust, et Insert, i. 152. 

Leach f Edin. Encycl. vii, 41.'?, 

Inhabits the ulcers of the itch. Acarus exulecrans 
of Linne is probably this animal, or is at Icjist refera- 
ble to the same genus. 


Section II. 

Family I. Elya idea:. 

Gen. 61. Elya IS. Laireill(\ Lamarck^ Leach. 

Mandibles depressed, armed at their joints with a 
claw. Palpi elongate-conic, arcuate. Eyes four. 

Sp. 1. Extendens. Body rounded, shining, smooth, 
red. immaculate ; hinder legs strait. 

Eliiis extendens. 

Lam. Syst. des Anm. sans Verteh. 177. 

I.ati\ Gen. Crust, et des Insect, i. 158. 

Leacht Edinb. Encycl. vii. 41 S. 
llydrachna extendens. 

Mull, Hydr. (i2. tab. 9. f. 4. 

Trombidiuni extendens. 

Eabr, Ent. Syst. ii. 400. 

Inhabits stagnant waters. 

Family II, Hyou achnidea^. 

Gen. G2. Hvoraciina. Mull. Oliv. Lair. Leach. 

Palpi subcylindric, porrect, arcuate-inflexed, four- 
jointed, the last acute, ungui^rm. Mouth produced 
into a conic rostrum. Body globose. Legs hm- 


briated with hairs, and situated at equal distances Araclinides. 
from one another, 

Sp. 1. Geographica. Black, with coccineous spots 
and dots. 

Hydrachna geographica. 

Mull. Hydr, 59. tab. 8. fig. ;? — 5. 

Lair, Gen. Crust, et Insect . i. 159. 

Leacht Edinb, Encycl. vii. U.'l. 

Inhabits waters Unit flow gently. It is a niosi 
beautiful animal, and is very common in some part^ 
of Britain. 

Gen. 6.3. Limnochares. Latrcillc, Leach. 

P(dpi incurved, the apex acute siuiple. Mouth 
with tt very short rostrum. Body depressed. Legs 
short, the four hinder ones remote. Eyes two. 

Sp. 1. Ihlosericea. Body ovate, red, rugose, soft : 
eyes black. 

Acarus aquatiims. 

Linn, i^tyst. Not. i. 1025. 

La tique rouge satin(:e aquatique. 

Geoff. Hist, des Insect, ii. 625. 

Mitte satince aquatique. 

De Geect Mm. sur les Insect. I 149- pi 9. 

15 — 17 . 

Trombidium aquaticum. 

Fabr, Ent. Syst. ii. 399. 

Limnochares boloserlcea. 

Latr. Gen. Crust, et Insect, i. UiO. 

Leachi Edinb. EncycL vii. 413. 

Inhabits the winters of Europe. It is very common 
in most of our ponds during the summer montJis'. 

It varies much in colour, but is generally found ofu 
bright red or greyish-red colour, and of nil the in- 
termediate varieties of shade. 

Fabricius says that it deposits its eggs on Nep® 
(water-scorpions), and that they ai'c of a red colour. 


Arachnid eons Genera of uncertain situation. 

Gen. 64. Trogui.us. Lotrcillc. 

Body ovate-elliptic, depressed. Eyes two, placed 
on the back, but not on a common tubercle. Legs 
eight, elongate, filiform, the second pair longest, then 
the fourth, whieli is scarcely shorter ; the third and 
fourth afterw'ards: tarsi with a horny claw. Man- 
dibles cylindric, compressed, elongate, biurticulate, 
gcniculated, the last joint didnetyle, the fingers equal, 
towards their points unidentate. Palpi filiform, a 
little longer than the mandibles, genicnlated, five- 
jointed, the last furnished at its point with u very 
minute corneous claw. 

For a more detailed character of this genus, see 
Latreille’s Genera Crf^stareorum et Insectonun^ Vol. 1. 
p. 141. where it is placed next to Phalangium. In 
his last w ork, Latrcille has grouped it with Siro, and 
lias put it in the second division of his family Phal- 
angita. 

Sp. 1. Nepaformis. Obscure-cinereous or earth- 
coloured ; muhlle of the back of the abdomen and 
the sides obsoletely subearinated ; external apex oi' 
the first joint of the tarsi produced. 

Phalangium triearinatiun. 

Linn. Syst. Nat. i. 1029-* 

Acarus neparformis. 

Scopol. Ent, Carniol. 1070, 
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Arwlinules.Phalargium carinatum. 

~ /air. Enl, Synt, ii. 431, 

Trogiilus nepttformis. 

Latr, Gen, Crust, et Insect, i. 142. tab. G. 
f. 1. 

Leach^ Edhh, Encycl, vii. 41 G. 

Inliabits France and Germany, lurking under 
stones. 

Gen. 6’5. Cellularia. Montagu, 

The singular animal, that forms the type of the 
genus Cellularia^ was discovered by Montagu, and de- 
scribed by him in the first volume of the Menioirs of 
the Wernerian Natural History of Edinburgh, page 
lyi, and, as we have never seen it, we must ex- 
tract the description given by that ingenious zoolo- 
gist. 

“ OvaUi-oblong, smooth, glossy white, with eight 
short legs, furnished with several joints and termi- 
nated by bristles, two on each side approximating 
and near to the anterior end, the others similarly dis- 
posed, about one third of its length from the posterior 
end ; of the posterior legs, the hindermost pair is fur- 
nished with a very long bristle, the other pair usually 
witli two ; the anterior legs possess several bristles 
each. No other appendages were discernible under 
the best constructed microscope, not even the mouth 
or eyes could be clearly ascertained ; but beneath, at 
the anterior end, and from whence the fore legs arise, 
there are four light depressions, surrounded by dark 
lines, in the two hindermost of which is a dark spot, 
but had not the appearance of the eyes ; behind this 
part is usually a fold in the skin, in which there is an 
independent motion ; the feet were also observed to 
be in continual alternate motion, whilst under the 
microscope. 

Size of tlie cheese mite. 

“ As far as I have hitlierto observed, this animal 
is peculiar to tlie gannet, and does not appear to tn- 
Iiabir any other part than the cellular membrane. In 
some subjects it is found in considerable numbers, 
together with its ova ; and no instance has occurred 
in which it has not appeared more or less in every 
specimen dissected. 

“ To class this animal with any of the Linnean 
genera, is impossible ; nor am 1 acquainted with any 
genus in the arrangement of any more modern syste- 
matic writers, in which it could with propriety be 
placed. Under these circumstances, I propose 
giving it a distinct place in the system of nature, 
under the title of CfiLLULARiA Bamhii, with the 
following generic ciiiiructers : head thorax and ab- 
domen united ; nu eyes, antennee, palpi nor probos- 
cis ; legs eight, the four posterior remote from the 
four anterior; feet unarmed, but furnished with 
bristles.” 

Gen, 6(). Car is. Latreille, Leach, 

“ Legs six. Palpi subconic, porrect, four-joint- 
ed, of the length of the rostrum. Bostrum conic, 
porrect. Itodu coriaceous, depressed, suborbicu- 
late.” Latreille, 

Sp. 1 . Vespertilionis, Body fuscous. 

J-a tiqne de la chauve-souris ? 

Geoff, Hist, ^des Insect, ii» 6’27. 


LOS A. 

Caris vespertilionis, Arachnidirs. 

Latr, Gen, Crust, et Insect, i. l6l. 

Leach, Edinb, Encycl, vii, 413. 

Inhabits bats (vespertilionklca). 

Gen. 67 , Leptus. Latreille, 

“ Legs six. Palpi short, subconic. Mouth with 
a porrccted rostrum. Body soft, generally oval.'* 

Latreille, 

Can this be synonymous with our genus Ocypete ? 

Sp. 1. Phalangii, Body oval, coccineous, ante- 
riorly subcapitate, witli two black eyes and a subco- 
nic rostrum; first joint of tlie palpi very much incras- 
sated ; legs subequal. 

Pediculus coccineus. Scopol, Ent, Cam, 1053. 

Mitte des Faucheurs. 

De Geer, Mem, sur ks Insect, vii. 1 1 7 . pi. 7* 5. 

Acarus Phalangii. Fabr, Ent. Syst, iv. 433. 

Leptus Phalangii. 

Latr, Gen, Crust, et Insect, i. 162. 

Leach, Edin, Encycl, vii. 413. 

Inhabits Phalangium opilio. 

Gen. 68. A stoma. Latreille, 

“ Legsssx, Mouth beneath, nearly obsolete; parts 
of the nK)uth not visible. Body soft, oval. Legs 
very short.’* Latreille, 

Sp. 1. Purasiiicum, Body coccineous, the middle 
slightly contracted. 

Mitte parasite. 

De Geer, Mem, sur Ics Insect, vii, 1 ]8i pi. 7* 

fig. 7 . 

Astoma parasiticum. 

Latr. Gen, Crust, et Insect* i. l62. 

Inhabits flies and other insects. 

Latreille placed the three last mentioned genera 
in a family which he named Miaropthira / and, in 
the Edinburgh Encyclopedia, Dr Leach put tliem in 
a particular tribe, named Hexapoda, under which he 
arranged all the Arachnides that have six legs. 

Subclass II. NOTOSTOMATA. 

This subclass contains the genera Nyctcrihia of 
Fabricius and Latreille, Phihiridium of Hermann. 

We shall simply give references to one species, 
and a deHniiion of the genus containing it. 

Genus 69 . Putiijridium. Hermann. 

Nyctehibia. Lalrrillf, 

Abdomen of one sex two- jointed, terminated by 
two cylindric pro! esses, bearing setaj ; of the otlier 
sex six-jointed. 

Sp. 1. Hermanni. 

Plate XXIIl. represents the sexes of this species, 
with a leg highly magnified. 

Phthiridium biarticulatiini. 

Hermann, Mem, Apteral, 124. pi. 6. fig. 1. 

CeleripcB vespertilionis. 

Montagu, Trans, Linn, Soc, ix. I 66 , note, 

Nycteribia vespertilionis. 

Montagu, Trans, Lmn, Soc, xi. IL tab. 3. 
fig. 5. 

Inhabits tfie lesser and greater horse-slioc bats of 
England. 

Obs. Nycteribia vespertilioms of Latreille mo^t 
probably is referable to a dklinct genus. 
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CLASS IV.— INSECTA. 


Insecbi, 


ItfSECTA, SO named from in intOy and seco to cut. 
This term was applied to these animals by tlic La- 
tins ; by the Greeks tliey were named Entoma (two- 
fia), from hy info ; and re/xvw, to cut. Insects were 
so naim?d, because their Iiodics are composed of 
many joints or segments, on whicli account several 
of the ancieTit and older naturalists placed them with 
Uie classes Cruatacea, Mi/riapoduy Arachtfides, and 
Vermes. 

Insects constitute the most considerable portion of 
animated nature, on which account they become in- 
teresting, and very worthy of philosophic investiga- 
tion ; and consequently, from the earliest period, of 
which any authentic records remain, tlie study of 
them has obtained a very great iKirtion of atten- 
tion. 

The oldest records on this subject arc to be 
found in the sacred writings, where mention is made 
ol’ locusts, flies, and caterpillars ; and it is probable 
that Moses had acquired some knowledge of insects 
from the Egyptian sages, us his writings abound 
with passages relating to insects. 

Hippocrates, as we are told by Pliny, wrote on in- 
sects, and the writings of the earlier Greek and La- 
tin philosophers quoted by Pliny, afford extracts of 
his labours. 

Aristotle, in his History of Animtdsy has devoted a 
very considerable portion of his attention to insects, 
which he called and has described iheir ge- 

neral external structure with great accuracy ; but we 
cannot enter into a detail of wbat was done I)y this 
great man, who has laid the foundation of the mo- 
dern systems ; and we must also pass over in silence, 
the litth; that has been observed by Ai^lian, Demo- 
critus, Aristamachus, and others of less note, and 
state generally that Pliny, in the eleventh hook of his 
lllsioria XatJfra/h, treats of insects ; but his obser- 
vations are ciqjics chiefly from the works of Aristotle. 
From the time of this author, until the overthrow of 
the Roman empire, the study seems to have been to- 
tally disregarded. 

Sorry as we feel at being under the necessity of 
omitting to trace the rise of this interesting science, 
yet we shall give a sketch of the systems ol' every 
writer, that the rise of the systemntir pari may be 
rendered clear to everyone interested with that hraoch 
of the science, which is tlie foumlatioii on which the 
natural history is built. 

Aldrovandus in HJOS, published a very volumi- 
nous work, Dc Animalihus inscefisy in which he 
divides insects into Terrestrial and Aquatic. 

In It) 12, Wuolfang FVenzius published Hlstoria 
Animalmm Sacray W'hich contains some new ob- 
servations, and a distribution of insects into Acridly 
Aquaticy and Terrestrial. 

Sw'ammerdam, who published his Hisioria luseclo- 
rum Geucralis in Uifiq, divided genuine insects 
into, 1 a 7, Those which, after leaving the egg, appear 
under the form of the perfect insect, but have no 
wings, which parts arc afterwards produced ; 

Those insects which appear, when hatchixl from the 


egg, under the form of a larva (caterpillar), which, 
when full grown, changes into u chrysalis, when* it 
remains until its partjs are fit to be di-veloped ; Sdly, 
Those who, having attained the pupa (chrysalis or 
nymplia) state, do not divest themselves of their 
skin. His other division refers to animals of the 
classes Arachnides, Crustacea y and AJyriapoday and 
the whole of his work contains much valuable obser- 
vation on the structure and economy of these ani- 
mals. 

In l'735y Linn6 published the first edition of his 
Systema NaiimCy she Regna tria Naturre Systnnaticc 
proposiia per cla,sscsy ordinesy generay et spcciesy in 
which work insects are distributed into four orders, 
according to the number and form of their wings. 

1. Coleoptera: 

2. Angioptera. 

3. Hemiptera. 

t. Aptera, 

With the lust order he included Crustacea, Arach- 
nides, Myriapoda, Vermes, and certain Zoophytes ; 
but in subsequent editions of this work, he sepa- 
rated the Vermes, as Aristotle had done before 
him, and established them as a class distinct from 
insi^cts. 

Seliajffer in 1741 published a valuable work, under 
the title leones Inseeiorum circa Rafishottam Indigr- 
varum. The classification proposed bj’' this autlior 
differs entirely from that of Linne, and approaches in 
some respects that proposed by Geolfroy; yvt it is 
80 far distinct, that, being a system of considerable 
repute, it may not be amiss to give an outline of it 
in tliis place. He diucles insects into seven Orders, 
which he terms Classes. 

I. COLEOPTKRO-MACROPTEUA. lllSCCtS W'itll long 
crustaceouB elytra. 

II. CoLEOPTERO-MtcROPTERA. Insects with sliort 
crustaceous elytra* 

III. COLEOPTERO-HYMENOPTERA. IllsectS with 
half crustaceous elytra. 

IV. Hymeno-Lepidoptera. Insects witli trans- 
parent wings. 

V. Hymeno-cymnoptera. Insects wdth naked 
membranaceous wings. 

VI. Dipteka. Insects with two wings, 

VII. Apteua. Insects without wings, amongst 
which spiders, &c. were comprehended. 

In I7fi4. Gcoffroy publislied his most valuable 
system of insects, under the title, Histoire Abrcgec 
ties Jvsectes, &c. in which these animals are arran- 
ged into six sections ; 

I. Coleoptera, Wings covered with elytra; 
raoutli with jaws. 

II. Hemiptera. Upper wings resembling elytra ; 
mouth bent under the thorax. 

HI. Tetraptera alis farinaceis. Wings four, 
covered by little scales. 

IV, Tetka ptera alis nudis. Wings four, naked, 
meuibranaccous. 

V. Diptera. Wings two. Haltares or balan* 
ccK, uuder the origin of the wings. 
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VI. After A. Wings none. 

Like liis predecessors, ( leottroy included CrustaceUi 
^tc. under the title Aptera* 

In 3780, Linnr produced the twelfth edition of his 
Sy^itcma Nalurtv; and, ns this w^'as the last systematic 
work of that illustrious naturalist, we shall state his 
entomological arrutigement. He divides insects into 
seven orders, deducing the characters from the wings, 
but he still retained the Crustacea, Mifriapoda^ and 
Arachnid es, amongst the apterous insects. 

Order I. Colf.ohteha (^tom a sheath^ and 
a Tiv ;/*>), including those insects having crus- 
faceous slndls or elytra, which shut together and form 
a longitudinal suture down the back. In many, the 
abdomen is wholly covered by these elytra ; in others 
partially. 

Order 11. IIemiftera (from ia/<ry, half, and cre^ov). 
Tlicse animals have their elytra half crustaceous, and 
half membranaceous, or of a mattet interniodiate be- 
tween leather and iiiembrane. 

Order 111. LEiunoeTERA (from and 

Insects with four wings imbricated with 

scales. 

Order IV. Neuroftera (from v?ypoK, a nerve, 
and -rnfov). Insects with four transparent wings, re- 
ticulated with nerves. 

Order V. Hymenoptera {^ro\\\ ufir,v, a mmbranc, 
and Insects w ith four naked membranaceous 

wings. 

Order VI. Diptera (from oyw, two, and 
Insects with two w ings. 

Order VIL Ai'Tjira (from ri, without, and 
Insects destitute, of w ings. 

In 177^>j 0. Fabricius, a pupil of Linne, pub- 

lished a new system of entomology, under the title 
Sf/stnna Kutow(ih}iicr, in which tlie principles of a 
new mode of cla.ssilication, iouiulcd on the organs of 
deglnlition and mastication, is for the Hrst time de- 
veloped. 'riii.s system, wliieh has undergone seve- 
ral modifications, is named the Ciharian Sijstnn, of 
tthieh we shall say more, when speaking of the most 
improved form in which it has been given to the 
world. 

Scopoli, in 1777? published his lutrodactio ad Ills- 
iorinw Satunilnn, in which work he divides insects 
into five tribes, under the singular appellations of, 

1. Sivammrrdamidnci/'uf^u, 2. Gcnffroif-^ymnopUra , 
3. Roesdiidepidoptera, 4. Hcaumurii-proboscidm, 
lYtschH-Culeoptern ; identifying each tribe by the 
name of that authot who has, in his opiiuon> been 
most successful in the explanation of that to which 
his name is attached. 

The Lavifu}ra includes tlio lice ; Gymfwpiera, his 
halb rata, nculcntu and raudata : Lepidoj)fcra. the 
moths and hutterfiies ; ProboscUlea, Ite has divided 
into terrestrial and jujuatic, and the Coleaptera he di- 
vides into those inliabiting water, and those the 
land. 

In 1 r.O'h P. A. Latreille published hi^ Precis da 
(-arucU'rvs des Genres, in which he divided insects 
mio, 1. Cufeuptera, 2. Orthoptcra, li. fJemiptcra, 
•k \cKrnpicuu 6. Lepidapfera, (i. Sudorin, 7* Tha- 
s. Para -it a ; and under the further terms, 
Aicpfinia. Knlomsiruca, Criii,lacea^ and Mpriopoda, 


he has comprehended the Crustaeeaf Myriapoda, and 
Araclmides. * ' 

III 1798, J. C. Fabriciiw produced his last general 
systematic work, his Supplemenium EntomologUe 
Spsicmaiicee, which presents an outline of his system 
in its latest state ; and w^hich, being tJie result of much 
knowledge, demands a considerable portion of at- 
tention. In this work he divides genuine insects 
into the following Orders, which he named Classes. 
The omitted classes are referable to Crustacea, Myria- 
poda, and Insccta, as already shown. 

Class 1. Eleutrrata. Maxillae nuked, free, 
hearing palpi. 

Class 11. Ulonata. Maxilla; covered by an ob- 
tuse galea, or mouth -jjiece. 

Class 111. ^SYNJSTATA. Maxllloe elbow'cd at their 
base, and connected with the labium. 

Class IV. Pikzata. Maxilla; corneous, com- 
pressed, often elongate. 

Class V. Odonata. Maxillae corneous, dentat- 
cd. Palpi two. 

Class XI. Glossata, Mouth with a spiral tongue 
reliexe** between the palpi. 

Class XII. Uyngota. Mouth with a rostrum and 
articulated shiaith. 

Class XIII. Anteiata. Mouth with an innrti 
eulate haustellum. 

In the “ Entumologie Iklvelique,'* a work publish' 
ed in 1 798, Clairville, its author, has aiTunged in- 
sects in the following manner : 

* PTEROPHOllA; mandibueata. With wings 
and jaws. 

Section 1. Eeytroptera. Wings crustaceous. 

2. Oeratoi'tera, Wings coriaceous. 

3. Dictvopteka. Wings reticulated. 

4. PiiEEBOPTERA, Wings veined. 

PTEROPHOllA; HAUSTELLATA. With 

wings and an haustellum. 

5. IlAETEinrTERA. Wiiigs w'ith poisers, 

(). Lkpidopteua. Wings with powder. 

7. Hemimeropteba. Wings partly ob- 
scure, partly diaphanous. 

*** APTER A; u austeeeata. Without wings ; 

with a sucker. 

8. Koimioftera. Sucker sharp. 

* 4 %% ,.\}'TEKA ; MANDtBEEATA, Without wings; 
with jaws. 

9. PoD(U)UNERA. Legs formed for running. 

Ill ISOO, Cuvier, with the assistance of Dumeril, 

puhlii)lK’d his Anatomic Cotuparce, in which the or- 
ganization of insects is treated of at great length. 

In 1801, J. R, Laniarek produced his Spsteme dcs 
Anhnaiu: sons Verllbres, in w'hich work he has sepa- 
rated the Crustacea from Insects, and proposed the 
Arachnides as a separate and distinct class. 8onic of 
tile animals wliich wx* conceive to be genuine insects, 
he has placed with the Araclmides, the rest lie dis- 
tributes into the following Orders : 

* With mandibles and jam. 

Order I. Coeloptera. Two wings, folded trans- 
versely, and covered by coriaceous elytra. 

Order II. Orthoptera. Two strait wings, fold- 
ed lungiiudinaily, and covered by subuiembranaccoufi 
<.*ases, or dytru. 
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Order III. Neuroptrra. Four naked, reticulat- 
membranaceous wings. 

** With mandiUcs and wth a kind of j}r()hosds. 

Order IV. Hymknoptkra. 

No mandihtes, A trunk or sucker. 

Order V. Lepidoptera. Four membranaceous 
wings covered with fine powder-like scales ; tongue 
spiral. 

Order VI. IIemiptera. Two wings, covered 
by seinimembranaceous elytra. 

Order VII. Diptera. Two naked wings, with 
balancers at their base. 

Order VIH. Aptera. No wings. Mouth with 
an articulated trunk. 

In the same year, in 180(5, P. A. Latreille pub- 
lished his Genera Crustaceorum et insceforum, in 
which lie has denominated the true insects Jnsecta 
Pferodircra ; and has arranged tliem in the following 
manner ; 

Century I. ELYTHROPTERA. 

Elytra two, covering the wings entirefy. 

Cohors I. Odon'J'Ota. 

Mouth with mandibles, maxilbe, and lip. Wings 
folded. 

Order I. Cot^eoptera. Wings transversely fold- 
ed. Elytra erustsiccous. 

Order II. Ortiiopteha. Wings longitudinully 
folded. Elytra coriaeeous. 

Cohors 11. Hipiionostoma. 

Order III. Hemipteka. Mouth with an articu- 
lated beak, sheathing the haustelluin, formed of three 
sctcf. Wings extended ; elytra generally semicoria- 
ccous or scmimombranaccous, one decussating tlie 
other. 

Century II. Gymnoptera. 

Wings naked. 

Cohors I. Odontota. 

jMouth w’ith mandibles, maxilla;, and lip. Wings 
four. 

Order IV. Neuroptera. Wings reticulated, 
mOvSt generally equal. Maxilla not sheatliing tlie 
sides of the lip. 

Order V. Hymenoptera. Wings veined, hinder 
ones smallest. Maxilla sheatliing the sides of the 
lip. 

Cohors n. SrpiiONOSTOMA. 

Mouth tubular, formed for sucking. 

Order VI. Lepidoptera. Wings four, imbricat- 
ed with scales. Mouth wnth a spiral tongue, formed 
of two laciiiia ; liaustclluin none. 

Order VII. Diptera. Wings two, with haltares 
or balancers at their base. Mouth with a proboseis, 
including an haustellum that is composed of one 
part, or at least only geiiicuJated at its base. 

Order VIII. SucroRiA. Wings and balancers 
none. Body formed of a series of rings. Thorax 
not distinct from the base of the abdomen. Mouth 
with a rostrum articulated from its origin, with two 
external valves at the base. 

Latreille has retained the same general arrange- 
ment in his last work, Considerations Gcnerales sur 
COrdre Nalnrellc, S^'c, but he has rejected the divi- 
sions into legions, centuries, and cohortes. 

Dumeril, in his Zuohgie Anali/tique, arranges in- 
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sects into eight orders, the last of which also com- Ii»rcta. 
prebends the classes Arachnides and M) riapodu. 

In 1812, De Lamarck published a little work, en- 
titled Extrait Uc Cours de Zoologic du Museum 
d'Histoire Nuturclley in which he has continued the 
general arraugement published by him in 1801. 

In 1815, Vol. IX. of the Edinbu)gk Enn/c/opiedia 
was published, in which Dr Leach lias given tlie 
following arrangement of insects into onlers, and 
has added to them the ParasiUi and T/it/sunou/ fi, 
which Latreille placed with the Arachnides. 

INbECTA. 

Subclass I, AMETABOLIA. 

Insects undergoing no ractamorplio.''i.s. 

Order I. Tiiysanuua. 'fail armed with sct;e. 

Order U. Anophura. 'fail without setie. 

Subclass II. METABOLIA. 

Insects undergoing metamorphosis. 

Century 1. ELYTHUOPTERA. 

Insects wdtli elytra. 

Cohors 1. Odontostomata. 

Mouth with mandibles. 

* McUimorphubh incomplete. 

Order III. Coi.eoptera. Wings transversely fold- 
ed. Elytra crustaceous, covering the wings, tin ir 
suture strait. 

Metamorphosis nearly coarctate. 

Order IV. Stkkpsiptera. Wings longitudinally 
folded. Elytra coriaceous, not covering the w ings. 

Metamorphosis scmi'-cnmpletc. 

Order V. Derm aptera. Wings longitudinallj 
and transvergely Ibicled. Elytra somewhat crusta- 
CCOU8, abbreviated, witli the suture strait. 

Order \'I. Ortiioptera. Wings longitudinally 
folded. Elytra eoriaceous, the internal margin of 
one elytron covering the same part of the otJier. 

Order Ml. Dictyopteka. Wings longitudinally 
folded twice or more. Elytra coriaceous, i;er\ose, 
one decussating the other obliquely. 

Cohors II. SiPUONOSTO.MATA. 

Mouth with an articulated rostrum. 

Order V7I1. Hemiptera. Elytra souiewdiat cru^- 
taccous, or very coriaceous ; towards the apex go 
nerally membranaceous, horizontal, one decus.«atiiJg 
the other obliquely. (Metamorphosis semi-complete.) 

Order IX. Omoptera. Elytra entirely coriaceous, 
or membranaceous, ami meeting obliquely, with a 
strait suture. (Metamorphosis semi-complete, or in- 
complete.) 

Century II. MEDAMOPTKRA. 

Insects without wings or elytra. 

Order X. Aptera. Mouth with a tubular sucking 
rostrum. (Metamorphosis incomplete.) 

Century 111. GYMNOFTEIiA. 

Insects with wings, but with no elytra. 

Cohors I. Glossostomata. 

M outh with a spiral tongue. 

Order XL LErinoPTEUA. W'uigs four, imbricated 
with scales. 

Cohors II. Gnatiiostomata. 

Mouth with maxilla; and lip, 

3 h 
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Order XII. TnicnorTriiA. Wings four, membra- 
naceous, the pt('rygostia hairy. 

CohorS III. OnoNTOSTOMATA. 

Mouth with mandibles, maxillm, and lip. 

Order XI 11. NEurfopTFiiA. Four highly-reticulat- 
ed wings, generally of an equal size. (Anus of the 
female without a &ting, or conipotind oviduct.) 

Oder XIV, IKmknoptera. Four venose wings, 
hinder ones smallest. (Anus of the female with a 
sling, or compound oviduct.) 

CohorS IV, Sll’HONOSTOMATA. 

Mouth tubular, formed for suckijig. 

Order XV. Dii’TEua. Wings two, with balancers 
at their base. 

The above arrangement is liable to various ob- 
jections. We shall endeavour to define the orders 
in a more intelligible and simple manner. 

Classificalluu* 

All genuine Insects have six legs; a head distinct 
from their body, and furnished with two antcnnfe : 
they all are produced from eggs. Some undergo no 
luetamorpliosis, others but a partial change, whilst 
the remainder pass through three stages of existence, 
after having hc'en hatched from the egg. 

The peculiarities of every order will be men- 
tioned undm* its proper head, in the article Insecta ; 
but wc sluill here proceed with the systematic ar- 
rangement into orders. 

Subclass I. AMETABOLIA. 

Insects undergoing no metamorphosis. 

Order I, TiivsANoi,'UA.'Tail armed witli set®. 

Order II. Anopluua. Tail without setic. 

Subclass II. METABOLIA. 

Insects imdergoing metamorphosis. 

Order III. Coleoptera. Wings two, transverse- 
ly folded, covered by two crustaceous or hard coria- 
ceous elytra, meeting (generally) with a strait suture. 
Mouth with mandibles. (Metamorphosis incom- 
plete.) Plate XXIV. 

Order IV. Dekmaftera. Wings two, longitudi- 
nally and transversely folded, Kiytra subcrustace- 
ous, abbreviated, with the suture strait. Mouth 
with mandibles. (Metamorphosis semi-complete.) 
Plate XXIV. 

Order Ortiioptera. Wings two, longitudi- 
nally folded, covered by iv o coriaceous elytra, tlie 


margin of one elytron covering (he same part of Twiorta. 
the other. Mouth with mandibles. (Metamorphosis 
semi-eomplete.) Plate XXIV. 

Order VI. Dictyoptera. Wings two, longi- 
tudinally folded, twice or more, covered by two co- 
riaceous elytra, one elytron decussating tlie other 
obliquely. Moutli witli mandibles. (Metamorphosis 
semi-complete.) Plate XXIV. 

Order VII. Hemiptera. Wings two, covered 
by two crustacc'ous or coriaceous elytra (the tips of 
which are generally membranaceous), horizontal, one 
decussating tlte other obliquely. Moutli with an 
articulated rostrum. (Metamorphosis semi-complete.) 

Plate XXIV. 

Order VIII. Omoptera. Wings two, covered by 
two elytra, which are entirely coriaceous or mem- , 
branaccous ; meeting obliquely with a strait suturt*. 

Mouth with an articulated rostrum. (Metamorpho- 
sis semi-complete, or incomplete.) Plate XXIV\ 

Order IX. Apteha. No wings, or elytra. Mouth 
with a tubular, jointed, sucking rostrum. (Metamor- 
phosis incomplete.) 

Order X. Lepidoptera. Wings four, membra- 
naceous, covered with meal-lilce scales. Mouth 
witli a spiral tongue. (Metamorphosis incomplete.) 

Plate XXV. 

Order XI. Tuichoptera. Wings four, mem- 
branaceous ; the ptcrigostia or wing-bones hairy. 

Mouth with maxiJUc and lip. (Metamorphosis in- 
complete.) Plate XXV. 

Order XII. Neuroptera. Wings four, membra- 
naceous, gciierully of equal size; with numerous de- 
cussating pterigostiu, resembling a net-work. Mouth 
with mandibles, maxill®, and lip. (Metamorphosis 
incomplete or semi-complete.) Plate XXV. 

Order XIII. Hvmenopteka. Wings four, mem- 
branaceous, the hinder ones always smallest ; the 
ptcrigostia not decussating each other, so us to re- 
semble a net-work. Mouth with mandibles, maxill®, 
and lip. (Metamorphosis incomplete.) Plate XXV. 

Order XIV. Stkepsiptera. Wings two, longitu- 
dinally folded. Month with mandibles. (Meta- 
morphosis subcoarctatc.) Plate XXIV. 

Order XV. Dipteha. lVing.\ two, with hultares 
or balancers at their base. Mouth tubular, formed 
for sucking. (Metamorphosis iiicompiett* or sub- 
con rctatu) Plate XW, 

The generic characti rs of insects, and their distri- 
bution into families and stirpes, will be given under 
the article Insecta, whicli see. 


CLASS V.— Vebmes. 


The Vermes comprehend all those annulose ani- 
mals which have no distinct head, no antenn®, and no 
legs. Many of them inhabit the sea, others fresh 
water, and sonic few damp places, or c\<'n under the 
earth. Tiieir classification is not understood; an 
extensive field is therefore open to any naturalist 
who may hereafter have time, inclination, and oppor- 
tunity to study tliem. 

Lamarck and others have arranged them,, from the 
position of their respiruiory organs, into two orders, 


which we have adopted ; but the arrangement of the Vermes, 
genera appears to be very artificial, although well 
calculated to assist the views of the student. 

Order I. Cryptorranchia. Organs of respira- 
tion concealed, or internal. 

Order 11. Gymnobranxiiia. Organs of respira- 
tion naked, or external. 

Order I. Chyptobranchia. 

A. Bofl^ rounded, furnished with little spines. 

Genus i. Lumbricus, % Thalessema. 
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Vpitom. B. Body rounded or flattened; each extremity 
furnished with a sucker. 

Genus Pontobdella, 4<. IIinuDo. 

C. Body flattcncil, naked, smooth ; extremities 
without suckers. 

(fcnus /). Planaria. 

D. Bodif flattened ; sides with seta*. 

Genus 6*. Nais. 

A. 

Gen. 1. Lumbricus of authors^ 

Body nuked, long, eylindric, articulated; rings 
fleshy, contractile ; with short lascieula; of spines ; 
anterior extremity conic ; posterior extremity some- 
what flatteneil, obtuse. 

One species only has been accurately determined 
by naturalists. , This species is hermaphrodite, and 
deposits its eggs. There is an excellent paper on 
Its structure, by Ue Montegre, published in the first 
^olunii! of the Mnuoirs dtf Must am d' Hhloirv Sulu^ 

. rllv. 

Sp. 1. /'rm'.v/m of authors. Plato XXVI. 

This is tht! common earth-worm, whose use, in the 
economy of nature, seems to he, that of rendering the 
earth more porous, by its iniiunuTable holes, and 
thus facilitating the growth of vegetables, wliich it 
manures by the leaves, that it draws into its 
haunts. 

Gen. 2. Tualessema, fWVr, &c. 

Body with its hinder extremity much thicker than 
the anterior, whicli resembles a conic funnel ; neck 
with two hooks below. 

The ThnlcMemra iiihabit the shores of the sea. 

8p. 1. Aqmlica. 

B. 

The animals of this section are denominated Lvech^ 
0^ or Bhmd-sm'kcrs. One of the genera inhabits the 
sea, the other frcsh-watcr. 

Gen. 3. Pontobdella. Lfoc/i, (Sea-leecii.) 
Body oblong, round, slightly contractile ; both ex- 
tremities (especially the anterior extremity) attenu- 
ated ; skin subeoriaeeous. 

Sp. 1. Hpinuhsa, Body Spinulose. 

Plate XXVI. 

This species is common in the North British s»',ls, 
adhering to skates, whence it is commonly called 
Aknir^siirkfr. When bruised it emits a dark licjuor, 
wiiich stains of a beautiful purple colour. 

Gen. 4. lliiiuno afatithors, (Leech.) 

Body oblong, more or less flattened, very contrac- 
tile ; anterior extremity very gradually attenuated; 
skin tough. 

S|). 1. Medici nalis. (Common leech.) 

Plate XXVL 

This species inhabits rivers and lakes. It is the 
f ommon leech used by medical people. 

C. 

Gen. 5 . Plana RtA. MiilL &c. 

Body horizontally depressed, subgeJatinous ; mouth 
terminal; with two openings beneath ; one for 
generation ; the other for the passage of tlic excre- 
ment. 

'flic ''pecics are numerous, and of various sliapes : 
They inhabit fresh waters ; sonfe have one, two, three, 
four, or even no eyes; some Iiave tentacules, 


others none. On this account, as Cuvier observes, Vermes, 
they should be distributed under several generic 
heads. 

D. 

Gen. (j. Nais. Midler ^ &c. 

Body naked, long, &lcnder, somewhat depressed, 
articulated ; mles with long seUc, disposed in bun- 
dles. 

Sp. 1. Proboscidta. lleddish, mouth produc<*d, 
filiform. 

Inhabits fresh waters. Its mode of geiicratiou is 
curious. The last joint of die body by degrees sepa- 
rates and forms uii entire animal, 

Obs. The otiicr JVaides ol' authors (at least thoM.- 
whose economy is known) deposit eggs. This genus 
may therefore be divided hereafter, when the exact 
structure of each species shall have been accurately 
determined. 

Order II. Gymnobiianchia. 

A, Jiody fr(*t‘. 

a. Moullt tvith jam. 

Genus 7. Nereis. 

b. Mouth without jaws ; labial palpi disiimi. 

(ienus 8. AMruiN'oME, 9. AphiioniTA, to. Lt- 

PIDONOTUS. 

c. Mouth without jaws ; labial palpi none. 

Genus 11. Auenicola. 

B. Body inclosed within a tube. 

a. Tube composed of fray^ments of shell or sand ; 
head with Icnlaciilcs, 

(ienus 12. Tehebella, L'l. Amimiitrite. 

b. Tube composed of fragments of shell or sand ; 
head without teutacalcs. 

Genus 14 . Cistena, 

c. Tube teslaceonSi open at each end* 

(ienus 1.5 . Den tali UM. 

d. Tube testaceous, open at its anterior end only. 

Genus lO. Seui»ula, 1 7. Spirorbis. 

A. a. 

Gen. 7» Nereis if authors. 

Body composed of rings ; rings on each side with 
procCvSHes of various forms in the diifereut species. 

Mouth with tentacules. 

I'he Nereides are olleii called Sen-cenlipieds, li'om 
their general resemblance to the IScolopendridea. 

They rc-cpiire to l>e investigated. Their tentacules 
vary in number, in proportion, and in situation. The 
characters for division are therefore very obvious. 

'fheir mouth varies very mucli in the structure of 
its purls, in the size of its jaws, iu the form of the 
lateral processes, tVc. 

Sp. 1. Margarilacea, Body pearly ; terminated 
by two long seltc ; tentacules eight ; head trilobate ; 
exterior lobes, with their points attenuati'd and very 
slightly knobbed ; middle lobe with two little incurv- 
ed processes. 

Plate XXVT. 

This species Ls common. at the Bell-Rock, and is 
subject to great variation in colour; being sometimes 
greenish-broiize, at other times with a purple line 
running down the middle of its back. 

The three genera of this division form a natural 
group. 
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V('n>s»'8. Gen. 8 . Ampiits'ome. Bruouihe^ &c. 

OvjiaiK of rcapiralimt long, plumose. 

J5p. 1. Tdracdra. 

A{>hroditii rostrMta. Pallaf!, 

Gen. f). Ai'HHodita of authors^ 

Orf^nns of respiration short, covered. Bach mem- 
branaceous, naked; very bristly ; bristles inter- 
mingled with silky down, 

Sp. 1 . Aculeata of authors. 

Inlinbits the Kuropean Ocean. It is of^en named 
the .sea-mouse by our fishermen. 

(jun. 10. Lepidonotu.s, new genus. 

Organs of respiration short, covered. Back cover- 
ed by a double .scries of scales. 

This genus contains many species: Wc possess 
about eleven kinds found on our coasts. 

Sp. 1. CUtvaUts* 

Aphrodita clava. 

Montagu y Trans. Linn. Soc. ix. tab. 7* 

Inhabits the British Seas. 

A. c. 

Gen. 11. Arenicola. Lamarck, &c. 

Body round, each extremity rounded, obtuse; 
posterior narrowest; anf^rio?- extremity with 

tubercles on each side terminated by .setie ; organs of 
respiration placed externally behind tlie tubercles of 
the middle of the body. 

Sp. 1 . Carbonaria. Body coal-black. 

Inhabits tlie Firth of Forth at the Black Rocks, near 
Leith, under stones. Plate XXVI, 

Sp. 2. Tiiictorm. Body yellowish inclining to cine- 
rcM)us, beautifully banded with blue ; organs of respi- 
ration blood-red ; tail greenish. 

Inhabits the Siind of the sea, in which it burrows, 
and is extracted by the fishermen, who use it as a 
bait for fish. When living the tail secretes a fluid 
which stains the fingers of a fine yellow colour. 

Lumbricus inarinus of Linn6 belongs to this genus, 
of which we possess two other indigenous species. 

B. a. 

Gen. 12 . Terebeli-a. Linn$, &c. 

Body cylindric. Tentacules capillary, numerous. 

This genus has been confused with Amphitrite, by 
.several authors. The Linnean character “ tentacula 
capillnria” will however apply to this alone. 

Sp. 1 . Lapidaria. Limi6. 

Inhabits the Mediterranean. 

(Jen. 1:3. A^fpnIrmTE. Midler, 4’C. 


Body atmulated. Tetdaevies aeuttinatei plumose, Venufs. 
numerous. 

Sp. 1. Vohtacomis. Tentacules convoluted; stem 
with long ciliated fibres on one side, spirally turned 
two on three times. 

Amphitrite volutacomis. 

Montagu, Trans^ Linn. Soc. xi. 81. tab. 7. 
fig. 10. 

Inhabits the soutliern coast of Devon, where it was 
first discovered by Montagu. Plate XX VL 
B. b. 

Gen. 14. Cistena, new genus. 

Moidh will) two pectinated scales, of a brilliant 
golden colour. Plate XXVI. 

Sp. 1. PaUassu. 

Nereis cylindraria. 

Pall. Miscel. Zool. 181. tab. ix. fig. 3. 

Sabella tubiformis. 

Penn. Brit. Zool. iv, 148. tab. 9S* fig. 165. 

Nereis conchilega. 

Penn. Brit. Zool. iv. 47- 

Inhabits tlie sandy shores of Britain. 

B. c. 

Gen. 15. Dentalium of authors. 

Head with tentacules. Tubes slightly bent. 

The species of this genus are distinguished by the 
sculpture of their shelly tubes. 

Sp. 1. Entails of authors. 

Inhabits the European Ocean. 

B. d. 

Gen, 16 . Sereula of authors. 

Tentacules forming tfo bundles. 

The species of this genus are very numerous, and 
are but little known ; wey are to be distinguished by 
tlieir shelly tubes. • 

Gen. 17. Spirorbis. Daudin, Ac. 

Tentacules six in number, resembling palpes. 

The Spirorbes form an extensive genus, the species 
of which are distinguished by their shells. 

The classification of tlie Vermes, as we have before 
observed, is so very imperfectly understood, that the 
above enumeration of the genera can be of use only 
to the student. 

The other genera formed by Montagu and Fleming, 
will be given in the article Zoology, their situation 
in the system not having been determined by an ex- 
amination of the animals. (v.) 
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Au(|ii«’iil. ANQTTETIL (Lewis Peter), a rrciich bislorian, 
was born at Paris, on the of January At 

the age of seventeen, he entered the congregation of 
,St Cienevieve, where he taught theology and litera- 
ture with ability and success, lie afterwards became 
Director of the academy at Rheinis ; and, in 1759, he 
was appointed Prior of tlie abbey de la Kde, in Anjou. 
Soon al ter tJiis, he was sent, in the ca])acity of Direc- 
tor, to the college of Sen 1 is. In 17^)b‘» he obtained 
the Curacy or Priory of Chateau- Kenard, near Morit- 
urgis, which lie exchanged, at the commencement of 
the Revolution, for the Curacy of La Villette,in the 
m;ighbourhood of Paris. During the reign of terror, 
he w'as imprisoned at St Lazare. On the establish- 
ment of the National Institute, he was elected a mem- 
ber of the second class, and was soon afterwards em- 
jdoyed in the office of the minister for foreign affairs. 
Endowed with a robust constitution, which was pre- 
served by a natural i;quality of temper, and general 
moderation in diet, Ampietil was capable of very la- 
borious exertions, and is said to have passed ton hours 
every diiy, regularly, in study. When upwards of 
oiglity, he still meditated extensive literary under- 
takings ; but he was carried oft' by death, in the midst 
of his projects and researches, on the 6'th of Septem- 
ber 1808, in the eighty-fourth year of his age. On 
the evening previous to this event, he is reported to 
have said to one of his friends, “ Come and see a man 
who IS dying full of life.” 

As an author, M. Anquetil docs not stand very 
high in the ranks of literature. He possessed more 
industry in research, than ability or judgment in exe- 
cution. His style is censurable in many respects, 
and he appears to have been almost entirely destitute 
of the critical discernment and philosophical sagacity, 
which are requisite to form the cliaracter of a good his- 
torian. 'fhe following is a list of his principal works, 

1. Risloire Civile cl PoUlique de la villc de Rehm, 
l75()-57, .‘1 vols. ]2mo. The history is brought no 
farther dowm than 1657 ; a fourth volume should 
have been added, but it never appeared. Anquetil 
is said to have written this work in concert with one 
Felix de la Salle, and it is, perhaps, the best of all 
his productions. 2. Almanack dc Reims, 1754, in 
34mo. 8. L" Esprit de la Lip;ne, on IJisfoire Politique 
des Troubles dc France, pn^dani Ics l6 et 17 tiimes, 
1767 , 3 vols. lymo. Thib work has been Irequently 
reprinted. 4. Intnffuc da Cabinet sous Henri fP. et 
suns Louis XIII. tcrwinfcpar la Fronde, 1780, 4 vols. 
I2ino. . 1 . Louis XI* . sa Cour et Ic Ihycnt, 178f), 

4 vols. ISnio; reprinted in 1794, 5 vols. 12rno. 

6'. Vic dll Marcchal Villars, ecrit par Ini-meme^ 
suivie dc Journal dti la Cour de 1724 it 1734, Paris, 
3787,4 vols. 12mo; reprinted in 17.92. 7- Precis 

de rllUoirc Vnivrrsrfle, 1797f 9 vols. 12mo ; re- 
printed in 1801 and 1807» iri 12 vols. 12mo. This 
work has been translated into English, Spanish, and 
Italian, 8. Motijs desCuerres et dcs Traites dePaix 
dc la France, pendant les regtiesde Louis XIV. Louis 
X r. et Louis X VI. 17981 8vo. 9- Histoire de France, 
depuis les 0 aides jusqtF h la Jin de la Monarchic, 1805 
et seqq. 14 vols, i2ino. This work was composed in 
haste, and is of no great value. 10 . Notice sur la vie 
4c M, Anquetil du Perron, M, Anquetil likewise 
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wrote several papers in the Memoirs of the Institute* AnqnetJI. 
See Biographic UniverseUe. (h.) p'* Ferroa. 

ANQUETIL DU PERRON (Abraham Hya- 
cinth), brother of the subject of the preceding ar- 
ticle, was horn at Paris, on the 7th of December 
17'il* Having distinguished himself as a student at 
the university of that city, and acquired a consider- 
able knowledge of the Hebrew language, he was in- 
vited to Auxerre by M. de Caylus, tlien the Bi.sliop of 
that diocese. This prelate made him study theology, 
first at the acailemy of his diocese, and afterwards at 
that <»f Amersfort, near Utrecht ; but Anquetil had 
no desire to embrace the ecclesiastical vocation, and 
devoted himself with ardour to the study of the dif- 
ferent dialects of the Hebrew, and of tlie Arabic and 
Persian. Neither the solicitations of M. de Caylus, 
nor the hopes of rapid preferment, had the power to 
detain liim at Amersfort, after he thought he had ac- 
quired every thing that was to he learnt there. He 
returned to Paris, where his diligent attendance at the 
Royal Library, and his ardour in the prosecution of 
his favourih.' studies, attracted the attention of the 
Abbe Saiiier, keeper of the manu-scripts, w-ho intro- 
duced him to the acquaintance of his associates and 
friends, whose united exertions procured for him u 
small salary, us student of the oriental languages, 
lie had scarcely received this appointment, when, 
having accidentally laid his hands on some manu- 
scripts in the Zeud, he formed tim project of a 
voyage to India, with the view of discovering the 
w'orks of Zoroaster. At this period, an expedition 
was preparing at the port of L’Orient, which was 
destined for India. M. du Perron, however, applied 
in vain, through his protectors, for a passage ; and 
seeing no other means of accomplishing his plan, he 
enlisted as a common soldier, and set out from Paris, 
with a knapsack on his back, on the 7th of Novem- 
ber 1754 . His friends procured lijs discharge ; 
and the minister, affccU'd by this romantic zeal for 
science, granted him a free passage, a seat ut the 
captain'.s table, and a salary, the amount of which 
was to be fixed by the governor of the French 
settlements ii. India. After a passage of nine months, 

Anquetil landed, on the JOth of August 1755, at 
Pondicherry. litre lie remained no longer than 
wiis necessary to make himself master of tlie mo- 
dern Persian, and then hastened to Chumlernagore, 
where he ihoughi to acijuire the Sansej it. But in 
tliis he was deceived ; and he was on the point of 
returning, when a serious complaint threatened his 
life. He had scarcely esciii)eil from this danger, 
when war was ileclared between France and England ; 
Chandernagore was taken ; and Anquetil resolved to 
return to Pondielicrry by land. Alter a journey of 
one huiidreii days, in the course of which, he encoun- 
tered many advtmtures, and suffered many hardships, 
lie arrived ut Pondicherry. Here he found one of his 
brotluns wdio liad arrived from France, and embarked 
with him for Surat ; but, with the view of exploring 
the country, lie landed at Muhe, and proceeded on 
foot. It was at Surat that he succeeded, by perse- 
verance and address in his intercourse with the na- 
tive Priests, in acquiring a sufficient knowledge of the 
languages, to enable him to translate the Dictionary, 
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Anquetil called the Vedidad-Sade^ and some other works. 

PiM*cffon. prQn^ thence he proposed going to Benares, to study 
tlie languages, antiquities, and sacred laws of the 
Hindoos ; but the capture of Pondicherry obliged 
him to return to Franco. He accordingly embarked 
on board an English vessel, and landed at Ports- 
mouth, in the month of November lyfil. After 
spending some time in London, and visiting Oxford, 
he set out for Paris, where he arrived on the 4th of 
May 17()i2, without fortune, or the desire of acquir- 
ing any ; but esteeming himself rich in the posses- 
sion of an Iiuniired and eighty oriental manuscripU, 
besides other curiosities. The Abbe Barthelemy, 
and his oilier friends, procured for him a pension, 
with the title and appointments of Interpreter for the 
oriental languages at the royal library. In 1763, the 
Academy of the Belles Lrttres received him among 
the number of its associates ; and from that period, 
he devoted himself to the arrangement and publica- 
tion of the materials he had collected during his 
eastern travels. In 177L he published' a work in 
tliree volumes 4to, under the title of Zend-Avesta^ 
containing collections from the sacred writings of the 
Persians, among which are fragments of works ascrib- 
ed to Zoroaster ; and he accompanied this work with 
an account of the life of that sage. This publication 
must be considered as constituting a very important 
accession to our stores of oriental literature. A re- 
cent historian, and very comjietent judge, refers ti» 
\X\QZvnd-Avestai as certainly the most authentic source 
from wliicli wv can derive information regarding the 
religion and institutions of the great Persian legisla- 
tor. (Sir John Malcolm’s Hist, of Persia^ Vol. I. 
p, 193, Note.) To the Zend-Avesta M. Du Perron 
prefixed a discourse, in which he treated the Uni- 
versity of Oxford, and some of its learned mem- 
bers, w'ith ridicule and disrespect. Mr (afterwards 
Sir William) Jones replied to tliesc invectives 
in an anonymous letter, addressed to the author, 
written in French, with uncommon force and cor- 
rectness of style, but at tlie same time, with a degree 
of asperity wliich could only be justified by the pe- 
tulance of M. Du Perron. In 1778, he published his 
Legislation Orientah^ in 4to ; a work in w'hich he 
controverts the system of Montesquieu, and endea- 
vours to prove, that the nature of oriental despotism 
has been misrepresented by most authors ; that in 
the empires of Turkey, Persia, and Hindostan, there 
are codes of written law, which equally bind tlie 
prince and subject ; and tliat, in these three empires, 
the inhabitants possess both moveable and innnove- 
able property, which they enjoy with jierfect securi- 
ty. Ilis Uechenhes Ilistoriques et Ueagraphiques sur 
l^lndCf appeared in 1786, and formed part of Thief- 
fcnthaler's Geography of India, They were follow- 
ed, in 1789, by his treatise De la Dignite du Com- 
merce et de Vetat du Commeiyant, The Revolution 
seems to have greatly aftected him. During that 
period, he abandoned society, shut himself up in his 
study, and devoted himself entirely to literary seclu- 
sion. In 1798, he published VInde en Rapport avec 
V Europe, &c. in 2 vols, 8vo; a work which is more 
remarkable for its virulent invectives against the 
English, and for its numerous misreprt'scntalions, than 
for the information which it contains, or the sound- 
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ncsB of the reflections which it conveys. The spirit Anqurlll 
of the w'ork, indeed, may be ascertained from the^^“ Hcrion 
summary of its contents, stated in the title-page, in 
which the author professes to give a detailed, accu- < 
rate, and terrific picture of the English Maehiavelism 
ill India ; and he addresses liis work, in a ranting, 
bombastic dedication, to the Manes of Diipleix and 
Labourdonnais. In 1804, he published a Latin 
translation from the Persian of the OupnePhat, or 
Upanischadn, i. c. “ Secrets wdiich must nol re- 
vealed/* in 2 vols, 4to. On the re-organization of the 
Institute, M. Anquetil was elected a member, but 
soon afterwards gave in his resignation. He died at 
Paris on the I7tb of January 1805, 

Besides tlie works wc have already enijmerated, 

M. Anquetil read to the Academy several memoirs 
on subjects connected with the history ;and antiqui- 
ties of tlie East. At the time of his death, he was 
engaged in revising a tnmslation of the ‘J'ravels if 
Father Paulin de St Barthelemy in India ; which 
work was continued by M. Silveslre de Sacy, and 
published in 1808, in 3 vols. 8vo. He also left be- 
hind him a great number of manuscripts, among 
whieli, his biographers particularly notice the trans- 
lation of a Latin treatise on the Church, by Doctor 
Legros, in 4 vols. 4to. 

From the pn'ceding narrative, our readers wall be 
enabled to form some notion of the churat'tcr of* 

Anquetil Du Perron. Among his countrymen, he is 
regarded us one of the most learned men of the eight- 
eenth century. He c*ertuinly distinguished b inn-elf by 
a very ardent and disinterested zeal in the prosecution 
of those studies to which he dedicated the labours of 
a longlife; but the lustre of his literary character 
was obscured by a very absurd vanity, and the most 
inveterate prejuiliees. In a Discourse addressed to 
the Asiatic Society at Calcutta, in 1789, Sir William 
Jones speaks of him, as having hud the merit of 
undertaking a voyage to India, in his earliest youth, 
with no other view than to recover the writings of 
Zeratnst (Zoroaster), and wlio w'ould have acquired a 
brilliant reputation in France, if he had nor sullied it 
by his immoderate vanity and virulence of temper, 
which alienated the good-will even of hisowm country- 
men.” In the same Discourse, he affirms, that M. 

Anquetil most certainly had no knowledge of the 
Sanscrit. — Shq Biographic Umvcrselle. Monthly Rev, 

Vol. LXl. Lord Teignmoulh’s Life tf Sir WiUiam 
Jones, (ii.) 

ANT. The history of a tribe of insects so long Propress of 
celebroted for their industry and frugality, and for *^'**"‘^1* 
tlie display of tJiat sagacity which characterizes some 
of the higher orders of animals, is peculiarly calcu- 
lated to occupy the attention of modern naturalists. 

The ancients, indeed, had often noticed the habits 
and economy of the ant ; but their accounts, at all 
times deficient in accuracy from the want of precise 
definitions and logical arrangement of the objects 
they describe, are, in this instiince, so mixed up 
witJi fanciful notions, and chimerical doctrines, and 
so coloured b3ttlie vivid imagination and credulity 
of the narrators, as to have retarded rather than ad- 
vanced the progress of reid knowledge. Aristotle 
and Pliny report, for instance, that tlie labours of 
ants are in 0 great measure regulated by the phases 



Ant. of the moon ; and the latter mentions a species found 
in the northern parts of India, whose size was said 
to equal tliat of the wolves of Egypt, whose colour 
was the same as that of a cat, and whose occupa- 
tion in winter consisted in digging up gold from the 
bowels of the earth; while the inhabitants in the 
summer, robbed them of their treasures, after having 
decoyed them, by stratagem, from their nests. Great 
iiiistakos have prevailed, even in later lirftes, from 
the circumstance of the larvir of ants bearing a re- 
semblance to grains of corn, which it was supposcwl 
these insects honrdt'd up as a ])roviKion for winter 
consumption. The form of the eggs and of the lar- 
vae, and the attention paid to them by the ants, were 
described by Dr King in tho 23d Mumber of the 
Philmophknl Trmtsttctionsx but Lciuvenhoeck was 
the lirst wlio distinguished, with precision, the difier- 
tnt forms wliicli the insect assumes in the several 
stages ol‘ its growth. He traced the successive 
changes from tl»e egg to the larva, the nymph, and 
the perfect insect, Swammerdam pursued his scru- 
tiny into these successive developements with greater 
minuteness; and, unrivalled in the act of micro- 
scopic dissectit>ri, discovered the wonderful encase- 
ment of all tlie parts of the future ant, at every pre- 
ceding stage ; and showed that it appears under 
such different forms only Iroin the nature of its en- 
velopes, each of which, at the proper period, is in its 
turn cast off, Linnaeus (Mcnioira of the Bot/al Aca^ 
demy of Sciences at Stockliohuy Vo'l. II.) ahcertained 
some of the leading facts with regard to the distinc- 
tion between the sexes, and dc^termined that the 
ants which arc furtiished with wings, are the only in- 
dividuals that exercise the sexual functions. Sc- 
leral particulars, with regard to the economy of ants, 
were published by Mr Gould, in a book entitled 
“ An account of English Ants,” of which an abstract 
is given in the Philosophical Transactions for 17I7 j 
by the Rev. Dr Miles, 'fhe facts arc there stated 
with tolerable correctness ; but some i‘rrors have 
been committed by following too closely tlic analogy 
with bees. Geollroy (Histoire dcs Insccics qid se 
irouvent aux environs dc Parish though a good na- 
turalist on otlrer topics, is a bad authority on the 
subject of ants. The most complete series of obst'r- 
vations on the natural history of these insects, is 
that for which we are indebted to the celebrated 
iSwedish entomologist Dv Geer (Memoires pour scr- 
vir a I'histoirc des Insrdes), an observer on wliose 
fidelity the most implicit reliance may be placed. 

In the Enctfcloptdie Methodiqurt under the article 
Fourmi, Olivier ha-s drawn up an able statement of 
all the niateriiil facts that hud been established by 
preceding naturalists, without, however, adding any 
original observations of liis own, excepting the de- 
scription of five or six uiidescribed species. A full 
account of the habits of tliose ants, which for a long 
period infested the Island of Martinique, is contained 
in some of the earlier numbers of the Journ/d de 
Physique, {Vols. IX. and X.) The autlior of these 
memoirs, M. Rarboteau, has given many curious 
details on this subject, and has cited a number of 
facts on various authorities ; and the account miglu 
now be swelled by the reports of subsequent travel- 
lers in different parts of the world ; but these state- 


ments are often made upon slender authority, and Ant. 
are too much tinctured with the marvellous to admit 
of much credit being attached to them. The nar- 
rative given to us by Bonnet, in the second volume 
of his Observations sur Us Insectes, of the proceed- 
ings of a colony of ants, which h^ established it- 
self in the head of a large thistle, and which he trans- 
ported into his house, is highly interesting; but it 
elucidates only a few points of their economy, and 
leaves us to regret that so patient and indefatigable 
an observer h:id not bestowed more of his attention 
to the study of this tribe of insects. In the Philo- 
sophical Transactions for 1790, we find an interest- 
ing memoir on the Sugar Ant, a species which, for 
a period of ten years, committed dreadful ravages in 
the sugar plantations throughout the whole Island iff 
(Grenada. The most methodical account of this tribe 
of insects that has yet appeared, is tliat of Latreillc, in 
his Ilhloire Nafitrellr tics Foirnnis, published at Pa- 
ris in 1802 ; ii work which alone would have secured 
the reputation of the author as an able and scientific 
naturalist. Hfs merit is particularly conspicuous in 
the cJea:iK‘K*-. ard accuracy of his desciiptions of 
each ."pf cies. and ll)i‘ Imtiinous method of arrange- 
iiiont which he bus adoptt d in their dassification. 
lie gives an accoimi of one hundred species, which 
lu: had himself ob.M'i ved, and of twenty-four which 
he has de‘'Ci ibcd from the reports of others ; tlicsc 
he disirlbulcs into nine naUiral families, according to 
the situation and structure' of tlic antenmr, and the 
form of the abdominal scales. Hut the work which 
contains the most copious collection of facts relative 
to tin* habits and economy of ants, is that of Mr P. 

Ilubcr, of Geneva, entitled Traitv ties mevurs dvs 
Founnis Indip^enes, published iu 1810. Hy means 
of an apparatus, which he contri\ed so as to admit 
ol‘ his obtaining a view, whenever he pleased, of the 
inmost recesses of their habitation, lie w'as enabled 
to observe what was going on in the interior of the 
nest, and to investigate, with succt*ss, some of the 
most important and interesting features of their hi's- 
tory. 'fhe results of his researches, as they arc re- 
ported in his ivork, arc highly curious and instruc- 
tive, uml open a w ide field of speculation and in- 
quiry to llh- philosophical entomologist. They have 
not only elucidated many obscure points with regard 
to one tribe of in>- ets, bill have disclosed some ge- 
neral views uf the instincts and faculties of this or- 
der of the creation, u hieh are totally iicxv, and must 
tend, in a considerable tlegrec, to exalt our concep- 
tions of the iiKwhaustiblu powers and resources of 
nature. 

Having tlms pointed out the principal sources of Economy 
information in this department of entomology; we “»‘l Policy 
shall proceed to give an outline of the leading facts 
that have been ascertained relative to the economy 
and domestic poliev of these remarkable insects. 

In common with many tribes of hymenoifferous Fimclioiw 
insects, ants present the remarkable peculiarity of«f Ncu- 
a threefold distinction of sex among the individuals-^"' 
of the same species; a circumstance which is rqet 
with in no other order of the animal kingdom, and 
which appears, as far as observation has extended, 
to be totally excluded from the plan of the vegetable 
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Aat creation* Besides males and femala, there exists 
apparently intermediate order of neuierst which 
are also denominated labouring or working outs. 
The neutersr thus exempted from every sexum func- 
tion, exercise, on the other hand, all tlie other of- 
fices necessary for the existence and welfare of the 
community to which they oelong; it is they who 
collect supplies of food, who explore the country 
for this purpose, and seize upon eyciy animal sub- 
stance, whether living or dead, which they can lay 
hold of, and transport to tJieir nest. It is they who 
construct every part of' tlieir dwelling-jdacc, who at- 
tend to the hatching of the eggs, to the feeding of 
the larvm, and lo their reinovaf, as occasion may re- 
quire, to difierent situations favourable to tlieir 
growth and developcment ; andwho,botli as aggressors 
and as deienders, fight all the battles of the common- 
wealth, and provide lor the safety of their weaker 
end more passive companions. Thus lUl the labori- 
ous and perilous duties of the state are performed 
solely by this description of ants, who act the part 
of rielots in these singularly constituted republics of 
insects. We find, however, on closer examination, 
that, in all probability, this anomaly in point of sex 
is more apparent tliun real ; and tiiat. liowevor dif- 
ferent in external conformation to the productive fe- 
males, tliey nevertheless originally and essentially 
belong to the same sex. There is every reason to 
believe that the developement of the sexual organs 
in the former is the consequence of some difFerence 
in the circumstances in which the larvii is placed 
during its growth. That such is the case with bees, 
is now perlWtly well established ; and the analogy of 
bees with ants, in many points of physiology, must 
be admitted a.s a strong argument in corroboration 
of this tlieory. In all the essential features of inter- 
nal structure, the supposed neuters agree with the 
female, and differ from the male of the same species. 
In all hymenopterous insects, which are armed with 
stings, a difierence exists in the two .sexes, as to the 
number of articulations composing the antennae; 
tliose of the female consisting of fewer pieces than 
those of tlte male. The accurate observations of 
Mr Kirby f Mofiographia ApumJ, have determined 
that in the bee the antennas of the mule have fifieen 
articulations, while those of the female and the neu- 
ter have only fourteen. In the ant, likewise, wc 
find thirteen articulations in the male, and twelve 
only in the female ; and likewise only twelve in the 
neuter. In the male ant the abdomen has seven 
rings, in tlie female and neuter only six. In the 
two latter classes the head is broader, and the imn- 
dibles very large and powerful, compared with those 
of the male, and are furnished with serrated edges, 
and a sharp and often hooked point. The external 
sexual organs of the female and of the neuter are so 
nearly similar in appearance, that Latreiile declares 
he was unable to perceive the least difference be- 
tween tliem. On the otlier hand, it is to be observ- 
ed, that, in the neuter, the principal deviation from 
the model of the female consists in the absence of 
wings : a circumstance which, as it regards the or- 
gans of locomotion only, is one of subordinate im- 
portance in the economy ; and their presence may, 
without ^fficulty, be conceived to be connected 
VOL. 1* ^ART II. 


with a certain condition of the sexual organs, as Ant. 
are the horns of the deer, and the beard in the hu-^ 
man species. But although of so little consequence 
in a physiological point of view, it is a circumsUuice 
materially affecting their external condition. It 
dboms them to severe toil and exertion in traversing 
the ground, and in climbing up the steep paths that 
may lie in their route; while their more luxurious 
and favoured associates are fluttering in the spacious 
realms of air in search of amusement, and wafted to 
the objects of their gratification on the light breezes 
of the summer. 

Ants appear to be endowed with a greater share Smitivc 
of muscular strength than almost any other insect ofPflwfi.s of 
the same size. Of this we have sufficient proofs inA“*S‘ 
the vivacity of their movements, the incessant toil 
which many undergo, the great loads which tliey 
are seen to carry, often exceeding ten or twelve times 
their own weight, and the agility which they exert 
in making their escape from danger. This high de- 
gree of irritability is conjoined, apparently, with a 
corresponding share of tlie power (^f sensation; a pow- 
er which is manifested in tneir susceptibility to a va- 
riety of impressions capable of afiecting the organs of 
sense. They have u quick perception of all changes 
of temperature, os w'ell a.s of other conditions of the 
atmospliiTu ; and are readily, and disagreeably, af- 
fected by moisture. In the perfect ion of the sense 
of sight they seem to lie nearly on a level with other 
insects ; and the males and females are provided with 
both the descriptions of eyes peculiar to tins class, 
namely, the composite and (he simple eyes. Tlic 
labouring ants, indeed, who never fiy, are frequent- 
ly destitute of the latter kind : a circumstance which 
appears to confirm the suspicion that has often been 
entertained, that the simple eyes aru chiefly instru- 
mental in the vision of distant objects. Latreiile de- 
scribes two species of ants, in which he could not 
discover the least appearance whatsoever of eyes, al- 
though he employed a high magnifying power in ex- 
amining them. One of Uiese (tlie Formica caca) is a 
foreign species, inhabiting the forests of Guiana, and 
of which the history is therefore little known. The 
other (the Formica coniracta) is met with in the vi- 
cinity of Paris. It always conceals itself during the 
day, under stones, or in obscure recesses, where no 
light can penetrate ; and emerges from its retreat 
only during the night. It is much less social in its 
habits than other ants, collecting in groupes only of 
about a dozen individuals, and appears to be far in- 
ferior in sagacity to tlie rest of the tribe. 

Ants possess a considerable acutt. ness of smell, a 
sense which appears to be useful not only in direct- 
ing them to their food, but also, us Bonnet first re- 
marked, in enabling them to follow iiy the scent the 
tract of their companions. If the end oi the finger be 
passed two or three times across the line of tlieir 
march, so as to brush off' the odorouii particles with 
which the ants who had already passtul that w^ay may 
have impregnated tlie track, those who follow imme- 
diately stop on arriving at the place wdu re the expe- 
riment has been made, and afterwarils direct their 
course irregularly, till they have passed over the space 
tduclied hy the finger, when they soon find the path, 
and proceed with the same confidence as before* 
ti w 
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Aift. Bonnet repoMed tiiiB ex^riment finequmttly, and 

ays with the aame xeswt Latcetlk baa endeavour* 
ed to diacover the seat of ameU, which had loi^ been 
euspeded to reside in the antemue. He, with ^is 
view, deprived several labouring ants of these organs, 
and replaced them near their nests. When thus mu- 
tilated, they wandered tomtd fro in all directions, as 
if they were delirious, and utterly unconscious of 
where tliey were going. Some of their companions 
were seen to notice their distress, and approaching 
them with apparent compassion, arolied their tongues 
to the bleeding wounds of the sufierers, and anoint- 
ed them with a liquor, which they caused to flow 
from their own mouths. This trait of* sensibility was 
repeatedly witnessed by Latreille, while he was ob- 
serving their actions with a magnifying lens. 

It is indeed evident that, in all insects, the antenne 
are organs of the greatest utility in conveying im- 
pressions from external objects. But in tlie ant, in- 
dependently of their importance as organsof touch, 
they appear to be of still greater consequence to the 
welfare of the individual, and of the community to 
which it belongs, by being the chief instruments which 
enable them to communicate to one anoUier intelli- 
-gence in which they are mutually interested, and on 
which they are called upon immediately to act. Mr 
Huber, to whom we are indebted for a variety of 
carious observations on this subject, has given die 
kiame of Zanguage Antemal to this species of in- 
teroottrte. The situation of the antenns, which are 
placed in front d* the head, their 'great mobility, 
their peculiar mechanism, which presents a series of 
pbidanges having great freedom d play, and endow- 
ed whh exquisite sensibility, conspire to fit them ad- 
fiiir«bW'fer*tbe function which he assigns to them, — 
that of producing a variety of different impressions, 
when applied in 4ifierent ways to the antennae, or 
other ^ks'd those ants, with which they come in 
contact. Thus the signal d danger, which consists 
in the ant which gives the alarm striking its head 
against the corselet of the other, is propagated from 
ant to ant with astonishing quickness, throughout the 
whole society. For a few minutes a general ferment 
prevails, as n they were deliberating what measures 
to pursue ; but &eir resolution is soon formed, and 
they are ready to rush in a body against the enemy. 
Any small animal that is discovered to have insolent- 
ly invaded their repose, is certain of falling a victim 
to their resentment ; unless he can make a precipi- 
tate retreat, which he seldom effects without being 
covered with the bites of these furious insects. They 
are not, however, equally jealous d the intrusion of 
every kind d insect, for woodlice are tdlen found in 
the interior of the nest, to whom, according to La- 
treille, they offer no molestation. Ants appear to be 
ncap^le m emitting sounds, so as to communicate 
wHli one another at a distance : and there is, indeed, 
no evidence that they possess the sense of hearing. 
The consideration of the sense d taste naturally com- 
prehends that of their food, to which we shall there- 
fore next proceed. 

•Tbfii'Food; Very erroneous opinioiM were prevalent with re- 

Hud Depre.gard to the food d ants, which have often been sup- 

tbUons, po^ed to consum : corn, and to do great injury' to 
phmw by devouring tbetr reotc or ‘Stetw. The truth 


i^tlrntth^m diied^ciiniiveromlneec^ dwt. 

loditcrimmilaiy on nil the eofter parts d animals, 
and especially the viscera of >other hksects. These, 
indeed, tthw will often attack when . alive, and over- 
power by dint of numbers; either -dOTOuring dieir 
victim on the spot, or dragging it a -prisoner into the 
interior of the nest. If, however, the game should be 
too bulky to be easily transported, tht^make a plen- 
tiful meal, end exert, like the bee, a power of dis- 
gorging u portion, and of imparting it to their com- 
panions at home : and it appears that they are even 
able to retain at pleasure the nutricious juices un* 
changed for a considerable time. The rapidity with 
which they consume, and in fact anatomize the car- 
casses of any small bird or quadruped that happens to 
fall in their way, is well known ; and furnishes an easy 
method of obtaining natural skeletons of these ani- 
mals, by placing their dead bodies in the vicinity d 
a populous ant hill. In hot climates, where roey 
multiply to wn amazing extent, their voracity and 
boldness increase with their numbers. Bosnian, in 
Iris description d Guinea, states that, in one night, 
they will ^our a sheep, leaving it a fine skeleton; 
while u fowl is for them only the amusement of an 
hour. In these situations, they will venture to at- 
tack even living animals of considerable size. Hats 
and mice dten become their victims. Tlie.su^r 
ants of Grenada cleared every plantation which 
they visited of rats and other vermin, which they pro- 
bably effected by attacking their young. Fouftiy, 
or other email stock, could not be raised without the 
greatest difliculty; and the eyes, nose, and other 
emunctories of the bodies of dying or dead animals, 

Were instantly covered with them. They^endly, 
indeed, begin their attacks on the most sensible parts, 
which have the finest cuticle : and accumulating in 
great numbers about the nostrils, destroy the animal 
by interrupting respiration. Negroes with sores had 
difficulty in keeping the ants from assailing them* 

Their power of destruction keeping pace with their 
increase of numbers, it is hardly possible to asstm 
limits to either ; and the united hosts of this di- 
minutive insect have often become formidable to 
man himself. A story is related by Fr^vost, in 
his Histoire Ghtiral des Voyttvis^ of an Italian mis- 
sionary, resident in Congo, who was awokedhy bis 
negroes in great ahnrm at the house being invaded 
by an 'immense army of ants, wliich poured in like a 
torrent, and befbre he could rise, had already mount- 
ed upon his legs. They covered the floor and pas- 
sages, forming a stratum of considerable depth. M- 
thing but fire was capable of arresting their progress. 

He states that cows have been known to be devour- 
ed in their stalls i>y these daring devastators. Smith, 
in his Voyages to GuineOf reports that at Cape Corse 
the castle was attacked by legions of ants, who were 
preceded by thirty or forty, ajpparently acting as 
guides. It was at day bredk iraen they made this 
incursion, entering by « chapel, on the 'floor of 
which some negro servants were lying. Assailed by 
this new enemy, tliey fled wiHi precipitation, and 
gave the dann to ‘ttietr master, Who, on awaking, 
could hardly recover irom his aitbnitoeDt at 'ba- 
hofding the ^^vanerng multitude, Which extsndedfor a 
quarter of a mile before irim. IMrewM not much 
10 
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Aot. tkae ftut d^ibera^; and a faaf^y aipedtoot waa 
adopted of putting a long titin of gunpowder acrott 
the line of tlieir march, and eatendinff it to their 
flankS) which had dlreadv bt^ to depTop) and, eet^ 
ting fire to< the whole, muliona were destroyed at one 
blow, which so intimidated the rest, tliat the whole 
artny retreated m dispi^der, and did not renew the 
attack. 

Descriptioas of ant hills of immense size abound 
in books of travellers wlio have visited tropical re* 
gtons. Mr Campbell (Account qf Travih in Scuth 
jifricai publishea in 1815) observed in the die* 
trict of Albany, at the Cape, an ant hill, five 
feet high, and twelve in circumference* In the 
forests of Guiana, according to M* Malou^t, they 
attain the height of from fifteen to twenty feet ; 
and, when viewed from a distance on these widely 
extended savannahs, resemble the rudo huts of sa« 
vagest but they contain a race more ferocious than 
the savage or the tiger himself, and cannot 'bo ap- 
proached by men without the utmost danger of 
being devoured. When new settlers, who are clear- 
ing die country, meet with any of these in their pro- 
gress, they must immediately desist from their 
task, and even abandon the neighbourhood, unless 
they can speedily destroy the enemy in the very 
heart of the citadel which proteeta him, and from 
which he is able to pour an overwhelming number 
of combatants. The only method of accomplishing 
diis, k te dig a trench all round the ant hills, and,, 
after having filled it with dry wood,. and set fire to it 
on every side by lightine it quickly in diiwent. 
so as to cut off retreat to the enta, to 
down the edifice with, cannon. The ants, 
dius scattered, soon perish in the fiames. 

Tlie chief, if not tile only vegetable substance 
which is at all alluring to theif appetite is emr. 
They not only eat it in. substance^ but are food of aU 
iUiiiis that contain it in any quantityi— such as the le- 
cTetious which exude from many trees, and com^ 
pose whet has been termed the honey-dew ; and the 
seccharine juice, which is excreted from the bodies 
of many of die insects belonging to the genus Aphis. 
I1iis latter species of food they appear to relish above 
all others ; it resembles honey in its qualities, and is 
sacked with avidity from the insect which yiel^ it, and 
which appears in no respect to suffer from the opera- 
tion. Boissier de Sauvages was the first who noticed 
this singular fact ; and Mr P* Huber has ascertained 
a.numl)^r of curious circumstances attending it. He 
conceives that the liquor is given out voluntarily by 
the aphis, at the solicitation of the ant, who, for this 
puqiose, strikes it gently and repeatedly with its an- 
tennsQ, using die same motions as it dim when ca- 
ressing its young; and remarks that the aphia re- 
tains Uiis liquor for a longer time, where the ants are 
not at hand to receive it. A single aphis may often 
be seen surrounded by three or four ants, who are 
feeding on the honey, and deriving from it a plenti- 
ful meak It does not appear that the aphis uses any 
exertion to avoid the ants, who< are thus dependent 
on its bounty ; for those provided widi wings, which 
would easily enable them to escape, are quite as 
passive under these circumstancei as the rast* 


The eulrivation of the. sugar-cane in the Aah 

Indian islands, has often been severely chec^d fay ' 
the ftraga of ants; but the injury they occasion 
arisee altogether from their undermining the' roots, 
in eida to atablish their nests where they can be 
proteeted from lieavy rains, and secured against agita- 
tion from vident winds ; advantages which the sugar- 
cane affords them in a very great degree. No part 
of the plant constitutes their food *. and tlie same is 
true of thoap trees among the roots of which they 
burrow, and of which they speedily occasion the 
destruction, by preventing the access of mois- 
ture. 

Ripe fruits aref often attacked by ants, probably on 
account of toe sugar they contain $ and, for toe same 
reason, the buds of trees are infested with these insects, 
and often injured by their d^redadons. There is 
no evidence, that they, at any time, feed upon com, 
or other vegetable seeA lliis point has been well 
established by Mr Gould : and wnnet, who kept a 
colony of ants prisoners in his study, observed^ that, 
however long they had been kept without food, still 
they never touched the corn that he put before tliem. 

Honey and sweetmeats have strong attractions for 
ants, who, if they once discover tl^ir way to a ma- 
gazine of these dainties, will immediately communi- 
cate toe tidings to toe rest of the society, and, lead- 
ing them to toe spot, a regular path will soon be es- 
tablished,. which will continue to be crowded with a 
train of depredators, so long as any thing remains to 
be pilfered. It is, however, certain, notwithstanding 
toe asserdow of Bomare, who compares toem to the 
raiser, whose chief pleasure consists in contemplating 
the riches he has amassed in bis coffers, that ants are 
not in the habit of hoarding provisions for future 
consampdon. They grow torpid when the cold coo* 
ceeds 37*’ of Folirenheit, and in that state require v» 
food, and toe aphis affords them sufficient nourish- 
ment at other periods of the winter. 

In building their nests, each species of ant follows TlicirNcvi?, 
its own pectmar mode of construedon, and employs 
di&rent materials for this purpose* Many form 
them of elay, and particularly me smaller species ; 
one set building up a regular series of apartments in 
successive i^ies, often forty in number, with mate- 
rials which are fumislied to toem by anodier set of 
workers, who are excavadng the ground below* Tlie 
ceilings are supported throughout by small pillars in 
some parts, and by vertical walls in others ; while 
broad arches are in other places raised, in order to 
protect larger spaces, and to admit of lengthened 
passages of communication throughout a long extent- 
of apartments, lliese ants can proceed in tlio build- 
ing only at such times as toe earth has been softened 
h^ rain or dew, and the atmosphere is at the same 
time sufficiently moist to allow of the materials co- 
hering firmly before they dry. Such are probably 
the ants, which Pliny mentions as working by moon- 
%lit. On one occasion, when the ants, under toe 
inspection of Mr Huber, had discontinued tlieir la- 
bours on account of too great dryness in the atmo- 
sphere, he succeeded in getting them to renew their 
opemtions by sprinkling water upOn toem with sfwet 
brush, in imitation of a natural shower. They core- 
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Ant fully close the doors of their habitatfons every night, 
in order to prevent the intrusion of other insects ; 
and a few remain on the outside during the night, as 
centinels, to give the alarm in case of danger/ Some 
species of ants collect fragments of leaves, of bark, 
or of straw, with which they construct more perma- 
nent and artificially constructed nests than Uie for- 
mer, Others employ nothing but the fine powder 
which they collect from decayed wood. Some esta- 
blish themselves for greater security under a large 
stone, or in the crevices of decayed buildings. Se- 
veral tribes, on the other hand, penetrate into the 
solid substance of wood, which Aey scoop out into 
numerous cells, leaving only intermediate partitions 
of extreme tenuity, just of the strength sufficient to 
enable the whole fabric to support itself ; while it 
crumbles into powder when pressed between the 
fiagers. 

FcBcnnda- We shall now take a brief review of the principal 

tion, and circumstances relating to the fcecundation of the ant, 

Oro^iof aud the evolution and growth of the young. The 
eii oung. jg effected very generally during the flight of 

the females, in which they are accompanied by the 
males; both appearing tu be provided witli wings 
cliiefly for this object; A certain number of the fe- 
males that are imjiregnatcd, are also, by the assist- 
ance of their wings, enabled to reach distant situa- 
tions, where they become respectively the founders 
of new colonies. The males, on the other hand, 
having fulfilled the office for which nature had des- 
tined them, arc left to perish on the spot where they 
descend, being removed from those wdm formerly ad- 
ministered to them food, and being destitute of the 
means of procuring subsistence for themselves. Im- 
mense swarms of ants are occasionally met with ; and 
some have beeh recorded of such prodigious density 
and magnitude as to darken the tir like a tliick 
cloud, and to cover the ground to a considerable ex- 
tent where they settled. Mr Gleditsh describes, in 
tlie History of the Berlin Academy^ for 1 749, slioals 
of a small black ant, which appeared in Germany, 
and formed high columns in the air, rising to a vast 
height, and agitated with a curious intestine mo- 
tion, somewhat resembling the Aurora Borea- 
lis. A similar flight of ants is spoken of by 
Mr Acolutte, a clergyman of Breslaw, w^liich re- 
sembled columns of smoke, and which fell on the 
churches and the loj3S of the houses, where the 
ants could be gatlicred by handfuls. In the German 
Ephetnerides, Ur Charles Kayger gives an account 
of a large swarm, which passed over the town of 
Posen, and was directing its course towards the Da- 
nube. The whole town was strewed with ants, so 
that it was impossible to walk without trampling on 
thirty or forty at every step. And more recently, 
Mr Uorthes, in the Journal de Physique, fOr 1790, 
relates the appearance of a similar phenomenon at 
Montpellier, llic shoals moved about in different di- 
rections; having a singular intestine motion in each 
column, and also a general motion of rotation. About 
sunset they all fell to the ground ; and, on examining 
the ants, they were found to belong to the Formka 
nigra of Linnaeus. 

The swarming of ants does not appear to be at all 
analogous to that of bees ; its object seems to be con- 
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fined to the propagation of the species, and ianottbe ^ 
result of any co< operation of numbers, who associate 
together in search of a new habitation, in which an 
already populous assemblage may establish them- 
selves. It would appear that the infant colonies con- 
sist of very small numbers, mid are perhaps wholly 
the ofil^tng of a common parent, who has migrated 
alone, or with but a few companions. I'he greater 

bomrhood of the^st, are laid holS of by the labour- 
ing ants, who immediately dqirive them of their 
wings, and drag tliem the 'nest, w^here they keep 
them prisoners, till they are ready to deposit their 
eggs. Each female is, at this period, attended by a 
numerous retinue of labourers, who treat her with 
the greatest deference, and are solicitous to anticipate 
all her wants. Contrary to what happens among 
bees, many females inhabit the same nest, and live 
together in the utmost harmony. The eggs, when 
first dejmsited, are very small, but become consider- 
ably larger before the larva is excluded ; being ap- 
parently nourished by absorption ; for the ants, to 
whose care they afu confiiled, are perpetually licking 
them with their tongues ; — a fact, whicli, however cu- 
rious, is by no means a solitary one in the history of 
insects, llic larva comes forth lU the end of a fbrt.. 
night, and appears in the form of a transparent mag- 
got, with a head and wings, but without any exter- 
nal organs of motion. They are in this state fed by 
their nurses, with a fluid disgorged from their sto- 
machs ; and in tlie course of their transformation to 
the state of nympha, and of perfect insect, are still 
dependent upon their assistance. These affectionate 
guardians help them to extricate themselves from the 
web of the cocoon, to unfold the duplicaturcs of their 
wings, and supply them with food, till they are capa- 
ble of procuring it for themselves. The young ant 
is an exceedingly tender and delicate animal, easily 
destroyed by any considerable variation of tempera- 
ture, or by excessive humidity ; and great care and 
attention appear to be required to bring it to ma- 
turity : it appears to be the constant business of 
the ants which reumin at home to convey them to 
different parts of the nest, where the temperature is 
suited to tliem ; and, whenever danger threatens, they 
show the utmost solicitude to remove them to situa- 
tions of security. 

Very different de^ecs of sagacity belong to differ- TiiHr Saga, 
ent tribes of ants. Many traits in the history of the city, 
larger kinds, as related by Huber, arc of so singular 
a character, as to be scarcely credible, if we had re- 
ceived them from a less reputable authority ; and, if 
wc were not already prepared to admit them, from 
our knowledge of many equally curious circUinstan- 
ces in the economy ot* bees, which have been esta- 
blished by the concurrent testimony of the most 
scrupulous observers. Some tribes of ants, accord- 
ing to this naturalist, who are peculiarly fond of the 
honey wiiicli exudes from the aphis, convey many of 
these insects into their own nests, lodging titem near 
the vegetables on which they feed, but keeping them 
prisoners within their habitations, and assigning to 
them distinct apartments in the subterranean reces- 
ses of tlicir dwellings. As if conscious of the future 
advantages they may derive from tjiose insectsi they 
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Ant collect their eggs, «ad superintend tltdr hatching 
wiUi the same care which they l)eatow on the eggs 
of their own species. The aphis lives in perfect har- 
mony with its keepers, who, so. for from molesting it, 
defends it with courage agmnst a'nts belonging to 
other nests, who frequently attempt to get possession 
of them. t)ccasionally, they are lodged by the ants 
in fortified buildings, Vhicli they construct at a dis- 
tance Horn the nest, in situations where they are 
most secure from invasion. The aphis is not the on- 
ly genus of insect which furnishes this kind of pro- 
vision to the ant ; the kermes and gall-insect are 
employed occasionally for tlie same purpose ; and are 
found domesticated in tlie nests of ants, at the same 
time that they contain several species of aphis, and 
from all of which they collect nutriment. 

Tlieir Waw. This picture of domestic harmony is strongly con- 

trasted with the scenes of ferocious contention, which 
are occasionally exhibited between the inhabitants of 
neighbouring nests ; nature appearing to have in- 
stilled, together witli the love of social order, the same 
passions of rivalry, of ambition, and of' revenge, of 
which we deplore the operation among beings of a 
higher order. War, the scourge 6f tne human spe- 
cies, exerts its desolating power among the tribes of 
gregarious insects, and tends to check their other- 
wise excessive increase of number. Ihe battles which 
take place between rival colonies of ants, are often 
on a scale of prodigious magnitude : millions of com- 
batants engage on either side, with a fury and per- 
tinacity that is truly astonishing. Tlieir weapons of- 
oflence are tlie jaws, which are capable of inflicting 
a deep bite, and of instilling into the wound a highly 
acrid liquor ; and also, in many species, a sting re* 
at'mbling in situation and structure that of the bee, 
and likewise containing a venomous juice. , This li- 
quor is w'ell known to possess acid proimrties, and, 
though long supposed by chemists to contain a pe- 
culiar acid, whicii was denominated the Formic, has 
been satisfactorily shown by Fourcroy and Vauque- 
lin, to consist of the acetic and malic acids, combined 
with n portion of acid animal matter, to which it owes 
its peculiar taste and smell. It is extremely volatile 
and pungent, and is capable of being thrown out by 
the ant, when irritated, in considerable quantities. 
Roux, in the Jotnual de MHccine for reports 
a number of experiments which were made by ex- 
posing animals to its influence. Frogs were killed 
by the vapour from an ant’s nest in less than five mi- 
nutes : and persons breathing it, wdien of a certain 
intensity, were nearly suffocated, or w'cre seized witli 
fever, followed by an extensive cutaneous eruption, 
which terminated in desquamation of the cuticle. 

Some of the most daring and courageous species, 
such as that which M. Huber calls the Amazon-anU 
make it the business of their lives to attack the nests 
of the weaker species, and succeed, after a desperate 
conflict, in plundering them of their eggs and iarvw, 
which they convey to their own nests. These are 
hatched and reared by ants of the same species os 
theuiselves, wlio may be conridcred as auxiliar- 
ies to the Amazons, and who had tliemselves, at some 
former period, been kidnapped from tlieir parent nest 
by tJie Amazons. Thus, a society is formed among 
different species of insects, to which no parallel ex- 


ists but in the human race. The Amazons live with- ^ 
out labour : they are attended, fed, and cherished by 
the ants which they have procured by this kind oc 
slave irade, and who take as much care of their off- 
spring, as they do of those of their own snecleB. Per- 
fect order is preserved, and the natural instinct of 
hostility, which in anotlier condition of the society 
exists between the two tribes, seems in the auxiliar- 
ies completely extinguished, by their being educated 
with the raa* of their originid oppressors. 

Ants have numerous cneniies among quadrupeds 
^d birds ; atid some, as the ant-eater, dasypus, and 
manis, or pangolin, together with the tribe of wood- 
peckers, devoun a veiyr large proportion. The fVar- 
mica teonis, or myrnielion, feeds almost wholly on 
these insects. The bees at the Cape, according to 
Mr Campbell, frequently drive out the ants from thefr 
nests, ot‘ which they take possession themselves. Ants 
are also infested by lice, which, as may well be ima- 
gined, are so minute as to be invisible without the as- 
sistance of a very high magnifying power. They are 
stated by lledi, who discovered them, to resemble in 
shape those of the fowl and the dove. 

The most effectual mode of destroying ants 
to pour boiling water into their nests, which de* 
stroys at once both the perfect insect.^, and their Anti, 
eggs and larvuc; so that those who, being from 
home, had escaped the general catastrophe, finding 
it impossible to repiur the loss, abandon the spot, and 
disperse. The addition of urine, or of soot, or stili 
better of tobacco, which may ^ infused in the water, 
will render it much more efficacious. A decoction 
of walnut-leaves, or lime-water, will also generally 
answer* The night is the 'best time for applying these 
remedies, as the ants are then all collected in the 
nest. Arsenic is exceedingly destructive to ants, and 
affords another ready mode of getting rid of those 
that intrude into cupboards or pantries; it may, for 
this purpose, be mixed with sugar, or kneaded with 
any kind of provision, and placed in the patlis they 
are observed to frequent. Corrosive sublimate is also 
highly poisonous to them, and myriads of the sugar- 
ants "at Grenada were destroyed by means of it ; 
and it is stated to have had the effect of render- 
ing the ants so outrageous tliat they destroyed 
each other, as could be sSien by a magnifying-glass, 
and even, tliough less distinctly, by the nakeil eye. 

It appears also that this effect was produced even 
when they only came in contact with the poison. 

Tlie whole island, however, was so overrun with 
these ants, that the numbers that cpuld be destroyed 
by these means bore no sensible proportion to the 
whole ; and recourse was had to fire as more applica- 
ble to, destruction on a larger scale. It was observed 
that when wood, burnt to the state of charcoal, w itli- 
ont flame, and immediately taken from the fire, was 
laid in their way, they^ crowded to it in such amazii^, 
numbers us soon to extinguish it, though thousands 
perislied by so doing. Holes w'ere therefore dug at 
proper distances in a cane-piece, and fire made in 
eacn of them. Frodigious quantitiea perisHed in this 
way ; for those fires, when extinguished, appeared in 
Uie shape of mole-hills, from the numbers of dead 
that were hqaped upon them. But as none of the 
females, or young brood, were destroyed by this ex»* 
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ATitrim. pedient, the ' anti soon reappeared in ai gfreat numbers 
^ as before ; and the tsiand would probably luive con- 
tinued subject- to this scourge, had it not been for the 
occurrence of great hurricane of 17$0,' which at 
once cleared afi the islands of this dreadful pest, by 
which the sugar-cane plantations had been threaten- 
ed witti total ruin. (w.) 

Sitnstion ANTRIM, a maritime County of Ireland, m tlie 
snf) Bound- province of Ulster, situate in the northern extremity 
arica. Island. It presents a considerable line of coast 

to the Northern Ocean, and to the Irisli Channel. 
By the finrmerit is bounded to the north, and by the 
latter to the east. Carrickfergus Bay, and the river 
La^n, on the south-east, divide it from the County^ 
of Down as far to the south as Spencer's Bridges 
To the south-west it has the same County, which, 
running to a point, meets Lough Neagh at Shanport. 
The, winding shores of Lough Neagh and Lough Beg 
form its boundaries on the west, as ftr as the point 
where it meets the river Bann ; whence this river, tak- 
ing a northern course, inclining to the west, separates 
Antrim from Londonderry. 

Kxtuitftiid Thig County lies between 54® 26^ and 55® 12' 
uivisioDs. north latitude. Its greatest length from Ban- 
gorehead north, to Spencer's Bridge soot^, is about 
.56 English miles; and its greatest breimth, from 
the Gobbins east, to Island Reagh Topme west, 
about 50 miles. Its area comprises 972 square 
nules, or 622,059 English acres. It contains 
eight Baronies, — Dunbra, Carey, Killconeray, Gl^- 
arra, Toomc, Antrim, Belfest, Massarene. All of 
these, except Killconeray and Carey, are subdivided 
into half Baronies, called' upper and lower. Ihere 
are also smaller divisions into Cbnstablewicks and 
Towndands. As nearfy all the names of the Town- 
lands are Irish, and expressive of the qualities of tlie 
land, or of some other local circumstance, It is pro- 
bable that this subdivision is of vety ancient date. 
Bloughlands were instituted in the reign of Philip 
and Mary, but this division is now quite laid aside. 
The number of parishes is seventy-seven, Tlie chief 
toums in this Coun^ are Antrim, Bellkst, Carrick- 
fergus, Lisburn, BalUmena, and Bollimoney. It re- 
turns five rabmbers to Parliament, viz. two for the 
Shire, and one for each of the three principal towns, 
Belfast, Carrickfergus, and Lisburn. The assizes, 
elections, dc. arc held at Carrickfergus, and the 
quaittT'Sessions at Antrim. The Bishopric of Con- 
nor comprehends the whole County, except the pa- 
lish of Aghalce or Soldicrstown, in the Barony of 
Massarene, which is in the Diocese of Dromore, and 
the parish or grange of Ballicullen, wliich belongs 
to the Diocese of Derry. 

Rice of the The interior of the County, on the eastern side, is 
Couniry. mountainous, destitute of plantations, and abounding 
in bogs. This character also, in a great dcCTce, ap- 
plies to the northern side< The Baronies m Belfast 
gnd Massarene are the most level and fruitful. Tiiat 
^ remarkable range of basaltic pillars, called tlic Giant's 

Causeway, on the northern coaid of Antrim, is 
described in the original work, under the head 
MomiUuiis. Giant's Causeway. The principal mbuntains are 
Devis, near Belfast; Slcnish, towards the middle; 
and Knocklsyd, in the northern part of the County. 

- Mineral!. Besides basidt, limestone, gypsum, ooals, foiiU- 
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fiuwil-wfood, or woodcoal, in most ploooi; ir covewfsd‘^*^V^*^ 
with columns of basalt, and isi curious, as enplanatcny 
or the origin of coaL Notwlihstandmg the com- 
pa^saed state in which it is founds die bark and knote 
are quite d»tinot,and the Kings, denoting tlie annuak 
growth of the wood, may bt counted, la some in- 
stances, the roots of the trees may be traced. Of 
the only two cori-mines which are wrought in the 
province of Ulster, there is one in Antrim, at Bally^ 
castle. The coals are bituminous, and of a bad 
quality ; a great' part of ^ekn are exported. 

The rivers- of mb Coudty are very numerous, but Rivers, 
in general^ small. The most considerable are the lower 
Bonn, which dneharges the waters of Lough Neagh 
into the sea ; and the Lagan, which falls into the 
ocean near Belfast. Lough Neagh, belonging more 
properly to die County of Armagh, wtllbe described) 
under that, article. It may be proper, however, to no- 
tice in this place, that of the two Island»> in this 
expanse of water, Ram Island, from its contigui^ to 
Antrim, b consisted as belonging to that County. 

Rathiin Islj^d lies off the northern coast of this Kathtia 
County, opporite to Bollycastle. It is about five 
miles 111 length, and about three quarters of a mile 
in breadtli. The number of its inhabitants is about 
12,000. It is celebrated as having afforded a place 
of refuge to Robert Bruce. 

No lepular and accurate accounts of the climate Climate.* 
of Antrim have been kept, except at Belfast ; and 
from these it appears, that leas rain falls here than b 
generally siqiposed ; the annual fall of rain, on an 
average of six complete years, being only 24.700 
indies. The prevalent wind is the south-west. The 
greatest height of the barometer between the years 
1796 and I8O9, was 31 inches ; the lowest 28 inches, 

The greatest height of the thermometer, during that ' 
peri(^, was 78®.80 ; the lowest 25. The mean tem- 
perature of the northern coast of Antrim, near the 
town of Bollycastle, in latitude 55*12, as observed in 
the year 1766, by means of copious springs flowing 
from limestone soil, was 48®. 

The estat(|s in Antrim are in . general freehold, bo- Statr of 
ing either immediate grants from die Crown, or held *®jJ^** 
under those grants. The exoepdons are the proper- 
ties under the See of Connor. Some of the estates 
are very large. The Marquis of Hertford, and the 
Antrim family, possess the fee of the major part of 
the County. The former baa 64,000 green ceres, 
that is, land capable of tillage, indepenemndy of bog 
and mountain. Most of the Antrim estate b let on 
perpetuity, in farms worth L. 2000 or L. 3000 per 
annum. TIic other great proprietors are the Mar* 

Gub of Donegal, Lord Templeton, and Lord O'Neil. 

Tlie estate of Lord Templeton, however, is only lease- 
hold under the Marquis of Done^, who lets his land 
for 61 vears and a life, but renews at the end of a few 
years for a Hoe. By a return to the House of Com- 
mons, 7th of February 1816, the number of persons 
who have registered freeholds in diis county, between 
the 20th Februaiy 1807 and die 2 1st of February 
1815, of the value of fbrty shillings, was 6074; of 
the value of L. 20, 152 ; and of die value of L* 50, 

227. 

The bums in Antrim are in general fciy small lAgrbultare. 
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Atttfim. the teenage of sent of the mm hnd ii estunst- 
'•ed at between tOs. and tSs. Uie Irish acre. The 
principal feature In the tillm system of a great port 
of Antrim, is the potatoeiwow« The smul sine of 
the farms, and, in some places, the rockiness of die 
toil, precludes the use m .die ordtnair means of oiil- 
tmre, and therefore a part of the<landis dug with the 

r le. The quantity of potatoe-Iand is regulated by 
quantity of manure mat can be collected. After 
potatoes, to is sown, and the quantity of to ground 
IS regulated by the ability to purchase the seed. A 
crop of oats miishes the regular rotation. When the 
ground is exhausted, it is turned to rest, that is, it is 
sufl^rtid to lie till it is covered widi natural grass. 
Such is the most general phm of hudiandry pursued 
in Antrim. In those parts where the forms are too 
large for the spade culture, the land is ploughed by 
three or four neighbours unhing their strength ; one 
supplying the plough, and the others bringing a horse, 
bullock, or even a milch cow. Wheat is a plant cf 
very modern introduction in Antrim, and vei^^ little 
of it is sown. The quantity of seed sown to tlic Irish 
acre, varies from 224 to 171 lbs. avdirdupois; and 
the produce from 2272 to 2105. Bear or bigg is 
grown only in the colder and higher parts of the Couii- 
U ; the seed used is 203 lbs.; the produce 3500. 
The quantity of barley used as seed varies from 203 
to 209 ; and the produce from 2982 to 2646. Of 
oats, the seed varies from 333 to 291, and the pro- 
duce from 3636 to 3227* Of potatoes, the seed va- 
ries from 2392 to 1:163, and the produce from 22,248 
to 15,163. 

Flax. llie most important crop in Antrim is to. The 
total number of acres supposed iso he town with^ax 
m the year I 8 O 9 , was 11^000 ; and the total number' 
Of bushels of flax-seed, supposed io have been saved 
out of the crops, was 3100. The annual average of 
to'teed imported into Belfast is 5000 hogsheads, 
'of about seven bushels each. The quonti^ of seed 
'generally used for an acre is 30 gallons ; the produce 
of seed averages 785 gallons : 4iie average produce 
of flax is 30 stone per acre, 

live Stock. The catfre in Antrim consist chiefly of milch 
oows belonging to small occupiers, of a small stunted 
breed, Sheep are very little attended to ; and the 
few that ore kept are of a very inferior kind. Goats 
are numerous in (he mountainous parts of the Coun- 
ty. Pigs also are kept in great numbers. During tiie 
Btthing season of 1311, not fewer than 70>000 pigs, 
weighing at least 200 lb. each, were 'brought to Bel* 
frist for exportation. 

Trees. This County bv no means abounds with wood : nor 
are fruit-trees cultivated in great abundance, or with 
very miich success. Of the apple, however, several 
new, and valudlile varieties have lately been intro- 
duced, and advantageously cultivated. 

Mantifdo* Antrim has long been distinguished for its linen 
lures. xnanutoutc ; but latterfy,’the manufacture of cot- 
ton has, in some measure, si^anted it, especially in 
the vicinity of Belfast. In toe year 16 OO, about 28 
jears after the introduction d£ me cotton manufac- 
ture, 13,500 people were directly employed ‘in It; 
nnd indiaiing all manner of persons occupied inTt in 
tarious ways, the number was ' 27 ) 000 , nothin a cir- 
cifll Of 10 miles ; cemprebending, tor^r,*tlietowns 
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of^lfast, «Dd Lifhuni. The cotton yam is chiefly Antrim, 
brought from Scotland. ' 

1& linen manu&cture, notwithstanding, is still Linen M«- 
the ample maaufaotuKe of Antrim. It is a peculiarity nufsetnre. 
of (1 m manuflictme, as it is establislied in Ireland, 
ihat it does not «ceniQve the peasant from the com- 
forts and healthinem of rural life. In Antrim, the 
weaver and the labourer of the soil are united in the 
same person. Many weavers have small farms, and 
only employ themselves in weaving during the inter- 
vals of their farming occupations ; and almost all 
who pursue this trade, possess gardens, and 
ground for potatoes. Miam of the houses have 
three looms, which cost from four to five gui- 
neas each: Children tire hired to attend a loom 
at from 138. to 17 s. the half year, with diet, 
washing, and lodging: they bring a weaver eight 
guineas per annum. A good weaver will gain lOs. 
per web, and if he worked every day, he could weave 
a web in a week. A loom will employ four spinners, 
who are alk females, and will spin frve banks in a 
week, the price of which is 2 s. 8 ^( 1 . 

The consumption of food per wedk, by a manu- Food of tbe 
fttCturing family, consisting of six persons, in this 
County, ts3j^ bushels .of potatoes; 14 herrings; 9 
quarts of buUer milk ; and one pound of salt : the 
cost of which may be estimated at five shillings. The 
expence of a family, consisting of the same number 
of persons, the liead of which works at agricultural 
labours, will be 7 s> 6 d. . per week, as he occasionally 
uses meat, mUk, and pork. 

There is a considerable sitlmon’fishiDg on the coast Sdmon 
of Antrim, at a place called Carrick-a* rede. This 
place »' separated (from the mainland by a chasm 60 
^t in width, .over which, every year, at the com- 
menoement of the fishery, a bridge formed of^tno 
strong cdbles, and a number of boards, is thrown. 

The antiquities of this /Coun^ consist of cairns, Antiquities, 
cromlechs, mounts, forts, ecclesiastical and (military 
remainB, round towers, &c. There are force, round 
toweii»,viz. one near foe town of Antrim; one at 
Ardrooy ; and one in JHam leland, in Lough Neagh. 

A fow years ago, a double patera of gold, weighing 
1 9 ounces, 1 0 dwts. was found in this County. 

The number of houses in the County of Antrim, population, 
in foe year 1777, was 22,184 ; of which 20,&19paid 
for one hearth ; 3667 for two or more ; 1066 were 
newly inhabited ; and 3002 belonged to paupers. In 
foe year 1788 the number of houses was 26,254, and 
the population was estimated at l60,000. At this 
rate diere were about 13 acres to a house, and about 
48 persons on the square mile. In the year 1701, 
the number of houses was 30,314, of which 22,353 
paid for one hearth, and 3746 were iuluibtted hy 
paupers. Tbe niiml^r of men returned, in the year 
1810, between foe ages of I 6 and 45, fit to serve in 
foe militia, was 24,425. Mr Dubourdieu, in his 
ShiUHcal Survey qfiintrim, estimates foe present 
population at 240,000. 

Antrim is supposed to contain a grea^ prepor* 
don of Protestants than any other County in Intod ; 
and of the Protestants a very great majority isdfres- 
‘%terian ; connected with the .Generm Synod 
or Ulster, or with the Burshers and Anribtirgbers of 
Church of Scotland. Thisariteeiromnhe*Scotoh 
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Anvil, extraction of the greater part of the inhabitants of 
this County. The Catholics principally occupy the 
tnountauious districts. No person of this persuasion 
possesses landed property.-— See Beaufort s Memoir 
of a Map of Ireland $ Wakefield's Account of 
iandf Statistical aTidPoUtkiU / Newenhani on ike Po‘ 
pulation^ Ireland / and Statistical Suroey the 
County of Antrim, drawn up by the direction of the 
Dublin Society, by the Reverend John Dubour- 
dieu. (c.) 

ANVlLj in Smithery, and other manufactures of 
the malleable metals, is an instrument on which sub* 
stances are laid for the purpose of being hammer* 
ed. 

For some purposes, anvils are made of cast-iron ; 
but, when the face of the anvil is required to possess 
great hardness, or a bright surface, it is made of 
wrought-iron, and faced with steel. The core or 
body of wrought-iron annls is prepared at the forge, 
where malleable iron is first formed into bars, or into 
masses for any particular purpose. The body of the 
anvil is formed by welding a number of smaller 
masses together under the forge-hammer. These 
are rude blocks of difibreut sizes, according to the 
size of the anvil. Smaller masses arc also furnished 
in tins way, which the anvil-maker occasionally welds 
to the large blocks, for giving to the anvil any parti- 
cular form. 

The fire-place or ' hearth of the anvil-maker's 
forge is similar to the common smith's forge. His 
bellows are not double, likethe latter. His fuel is cork, 
which produces a great heat, without much flame. 
Adjacent to the hearth is a crane, which, turning 
upon a pivot; brings the heated masses of iron from 
the fire to the anvil. The latter is a large mass of 
cast metal, about eighteen inches square on the face, 
and about a foot from the ground. When the 
core of the anvil to be formed is heated, the first 
thing is to make three square holes, one in the bot- 
tom, and one at eadi end of the anvil. These holes are 
about l }^ch long, 1 inch broad, and about 2 inches 
deep, ^ey are for the purpose of receiving a bar 
of iron, which is connected with the crane by which 
the anvil is held in the fire, and by which it is turned 
and guided while forming with the hammers. 

The common smith’s anvil is generally made of 
seven pieces, namely, the core or body ; the four cor- 
ners, for the purpose of enlarging its base ; the pro- 
jecting end, which contains a square hole, for the 
reception of a set, or chisel, to cut off pieces of iron ; 
and the seventh piece is tlie beak, or conical end, 
used for turning pieces of iron into a circular form, 
welding hoops, &c. These pieces are each separate- 
ly welded to the core, and hammered so as to form a 
regular surface with the whole. When large pieces 
are required to be welded to die core, one fire is not 
sufficient to heat both at the same time. In tbjs 
case two hearths are employed. The core and the 
piece are botli raised to a welding heat. The piece 
being put into its place, is hammered by a quick suc- 
cesbion of blows, till it adheres, Tlie whole is again 
heated and hammered till due form is obtained. 
The hammering is performed by a number of men at 
the same time, -each using a large swing-hammer. 
The blows follow each other in regular succession ; 
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t'experience and care bei^ required to prevent AavU 
hammers from comiug in ^contact wiUi each 

When the anvil has received its due form, it now 
requires to be faced witli steel. This is perforpied 
by first preparing die stcef face to the • size or the 
anvil. The anvil is dien heated to a strong welding 
heat in one fire, while the steel facing is heated in 
another, but not so hot as die iron. The anvil is 
now brought out, and placed in a pre{)er position, 
and die facing is brought to it. The surfaces, 
which are to be brought together, are brushed, and 
the ^cingis then laid on, and hammered as rapicUy as 
possible, till it is dosely united. The whole is fi- 
nished by repeated heating and hammering. 

The next process is that of hardening the anvil. 

This consists in heating the face, in particular, 
to a full red heat, and quenching it in cold wa- 
ter, When a stream of water can be employed it is 
better. Where this cannot be had. the mass of wa- 
ter should be great, and the anvil moved about as 
quick as possible. The facing should be laid on as 
thin as it can be firmly welded. When it is too 
thick if is apt to crack in the hardening. 

After hardening, the face is ground till it isjwr- 
. fectly even, and the edges made sharp, or rouna, as 
may be required. When the anvil is required for 
pianii^ing metals, it is polished with emery, and af- 
terwards with crocus. 

^he smith's anvil is generally placed loose upon a 
wooden block, the root-end of an oak tree being 
preferred. The anvils used in cutlery, and for files, are 
fastened into a large block of stone, which is doubt- 
less better than having tlie anvil loose upon a small 
block. The more firmly the anvil is connected with 
the earth, and the substance it stands upon, the 
greater will be tlie effect of the blow of tiie ham- 
mer. (t.) 

ANVILLE (Jban Baptiste Bourouionon D'), 
a French Geographer of the highest eminence, and 
perhaps the most celebrated in modern times. He was 
born at Paris, on the llth July lfi97. His passion for 
geographical research displayed itself from ois earliest 
years. At the age of 12, while reading the Latin 
authors at College, he amused himself with drawing 
maps of the countries which they described. While 
he was thus busily employing himself one day in the 
class, his master (observed, and was about to punish 
him ; but, upon casting his eye upon the (lerform- 
ance, he immediately judged him to be rather de- 
serving of encouragement. D* Anville from tiiis time 
devoted himself entirely to geography, particularly 
that of tlie ancient world ; ana, at the age of 22, 
he began to delineate maps, which attracted the at- 
tention of the most eminent Geographers. 

There are two modes by which problems in geo- 
graphy may be solved ; one mathematically, by as- 
tronomical observation, or gemnetrical measurement ; 
the other historically, by the distances of places in- 
ferred from the narrative of historians and travellers. 

The former is certainly the most satisfactoryi and 
would supmsede every other, ^Id it be extended 
over the whole surface of the &lobe. But, notwith- 
standing the splendid progress made since ^e era of 
D’Anville, it n stIU far from such a degree of per 
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D'Anvin*. feetion. In all countries, the bulk of the positions 
'must be filled up, and, in some, the whole must be 
constructed, from mere historical materials. Perhaps 
there is no department of science, which requires 
greater extent of knowledge, and accuracy of judg- 
ment. The variety of sources, out of which the mate- 
rials must be drawn, is almost infinite ; and their ap- 
plication is equally nice and difficult. It must be re- 
gulated by a complete acquaintance witli all the 
modes of‘ measurement used by all nations ; by a 
careful notice of tliose errors and contradictions which 
naturally arise from a partial and limited' observ ation ; 
and by the marking of certain delicate processes in 
the human mind, by which space and distance are 
sometimes diminished, and more frequently exagge- 
rated. In the skilful Geographer, sound natural judg- 
ment, enligljtened by experience, creates, as it were, 
a new sense, which enables him to see consistency 
amid a labyrinth of contradictions, and to elicit truth 
from a multitude of statements that are all erroneous. 
This art may be said to have originated with D’An- 
ville, and to have been brought by him to its highest 
perfection. 

The course of study on which D’Anville entered 
was truly immense. Works professedly geographi- 
cal formed the least part of it ; those of all the an- 
cient and modern historians, travellers, narrators of 
every description, were assiduously examined. He 
studied, but only for the sake of the occasional geo- 
graphical lights which they aflforded, the philosophers, 
orators, and poets ; for it was remarked, that, in per- 
using these masterpieces of human genius, he was to- 
tally indifferent to every thing which did not tend to 
fix a geographical position. The object of this im- 
mense labour was to effect a complete reform in the 
science of geography j to banish the system of copy- 
ing blindly from preceding maps, and never to fix a 
single position without a careful examination of ail 
the authorities upon which it rested. By this process, 
he detected many and great errors in tlie works of his 
most celebrated predecessors ; while his own accuracy 
was soon attested on all sides, by the travellers and 
mariners, who bad taken his works os their guide. 
His principles led him also to another innovation, 
which was, that of omitting every name, for which 
there existed no sufficient authority. The public 
was at first amazed at seeing vast spaces, which had 
before been covered with Countries and Cities, sud- 
denly reduced to a perfect blank ; but they soon re- 
cognised, that this was the only accurate course, and 
that tlk defect Jay in the science,, not in the geo- 
grapher. 

H'Anville was at first emplcyed in the humbler 
task of illustrating by maps the works of different 
travellers, such as Marchais, Charlevoix, Labat, and 
Duhalde. The question respecting tlie figure of the 
ICarth coming to be much agitated, he published 
in J735, and 173(5, two treatises, with a view to 
illustrate it. But this attempt to solve a geometri- 
i‘al problem by historical materials, was eminently 
unsuccessful. Maupertuis having gone to measure 
n degree within the polar circle, tlie result was 
tound directly opposite to our Geographer’s predic- 
tion. This, however, was considered by the intel- 
ligent public, rather as fixing limits to his mode of 
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iovesti^abon, than as implying any want of diligence lVAnvill<*. 
and ability in its employment. 

Any loss of reputation which this failure might oc- 
casioDi was completely retrieved by his map of Italy, 
published in 1743. It was marked by a species of 
investigation, often employed hj D'Anville with pe- 
culiar success, nils consisted in the application of 
ancient materials to correct the existing geography. 

By the diligent study of the Latin authors, he was 
enabled to trace numerous errors which had crept 
into the delineation of this interesting country. A 
trigonometrical survey which Pope Benedict* XIV. 
almost immediately after caused to be made in the 
Ecclesiastical States, confirmed, in a surprising degree, 
all tliese alterations. On tliis occasion, lie first set 
the example, which cannot be too much applauded, 
of accompanying the map with a memoir, exhibiting 
a view of the data on w hich it had been constructed. 

He now applied himself to aiicjent geography, al* 
ways his favourite department, and the aspect of 
which, under bis hands, was soon completely chan- 
ged. He illustrated successively, by maps, all tlie 
coimtrios known to the ancients, among which Egypt 
attracted his peculiar attention. To render these 
labours more extensively useful, he published in 
17(58, an Ahridgmcnt nf Ancient Geufrraphy, His at- 
tention was finally turned to the middle ages, which 
were illustrated by his Hiates formed in Europe 
after the Jail of the Western empire; and by some 
other works equally learned. Entirely devoted to 
geographical inquiries, the appearance of his succes- 
sive publications formed the only events by which his 
life was diversified. From causes whicli are not ex- 
plained, ^he was late of being admitted into the Literary 
Societies. In J734, at the age of sixty, he became 
a member of the Academy of Inscriptions and Belles 
Lettres, whose Transactions he enriched with many 
papers. In 1775, he received the only place in the 
Academy of Sciences whicli is allotted to geography ; 
and in the same year he w'os appointed, without soli- 
citation, first Geographer to the King. But these 
honours came too late to illustrate a life, which was 
now drawing to its utmost verge. His last employ- 
ment consisted in arranging his collection of maps, 
plans, and gengrapliieiil nuitLM'ials. It w as the most 
extensive in Europe, and bud been piu chasedby the 
King, who, however, left him the use of it during his 
life. This task performed, be sunk into a total imbe- 
cility, botli of mind and bodv, which continued for 
two years, and ended only with bis death in January 
1782, when he had reached the great age of 85. 

D’Anville, with the qualities which form the great 
Geographer, united all the essentials of an honourable 
and worthy character. The advancement of the 
science to which lie had devoted hi nisei I’, formed al- 
most the sole passion of liislife; and mingJinglittlc w'ith 
society, he contracted peculiarities, w'hich solitary 
study is but too apt to engender. He talked w'Jth little 
interest on any subject except geography. This to]>ic 
necessarily led to that of his own discoveries, on 
which he w^as never weary of expatiating. He boast- 
ed without any reserve of the services which he had 
rendered to that science, using, not unfsequently, the 
expression of Augustus, 1 found it of brick, and 
left it of gold.” He, however, did full justice to tlu 
3 N 
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D'Anviite. inertt of tboM who oxceUed m other bronchoB of 
' knowledge ; and to each as furnMted him with mate- 
rials for lib researches, his gratitude was unbounded. 

We sliill subjoin a list of the numerous memoirs 
and dusertatioDs composed by D'Anville, of which 
some were published separately, and others in the 
Transactions of tl>e Academies. The following were 
published separately : 

I. Mdmoire pour foire la carte du dtoctede Lizieux. 
S. Mtooirejmur la revision de cette carte. 

8. M^moire instructif pour dresser des cartes parti- 
culidres, avcc une carte 

а. Observations sur la carte du Paraguay, avec une 
carte d’une demi feuille. 

5. Proposition d'une niesurc de la terre, avec une 
carte d’une demi-leuUJe. 

б. Mesure conjecturale de la terre sur r^uatcur,avec 
une carte d’lme deini-feuillo^ 

7« R^ponse de M. d'Anville .au mimoire centre cette 
mesure. 

8. Lettre au P. Castel, sur le Kamtchatka, avcc nnc 
carte d’un quart dc feuille. 

9* Article dc la geographic, tir^ dc ITlistoire aii- 
cienne dc Rollin. 

10. Nomenclature ulphab^tique de i’ltalie, tir6ede 
I'Histoire Romaine de RoUin. 

II. E’claircissenicns sur i*ancienne Gaule, avec deux 
cartes de deux demi-feuilles* 

Lettre i M. dc la Roque, sur un lieu ttomm4 an- 
ciennement Chora, 

18* M^moire pour dresser des cartes d'un canton 
renfermant dix ou douze paroisses. 

1#. Analyse de I'ltolie, avec trois cartes de4 feuilles 

Mdmoire pour dresser une carte de la g^ra- 
iit4 de Sokttons. 

16. Dissertations sur rnncieane J^nisalem, avec itne 
carte de demi-feuiUe. 

17* Lettres sur la carte de TAm^ique m^ridionale, 
avec une carte de 3 feuilles in^fblio, 

18* Edaircisseroens sur la carte ^e Unde, avec deux 
cartes de 5 feuilles in^folio, 

19* Mdmoire sur la carte du Canada, etc., avec une 
carte de 4 feuilles in^folio, 

80. L’aiticle Vents Etdsiens, tir^ dei* Encyclopedic. 

21. Analyse de la carte des cotes de la Gr^ce, avec 
une carte in-jUio. 

22. Noticede I'anciennc Gaule, avec unecorte in^fiUo, 

23. Mernoines sur TEgypte anoienne et modeme, 
avec 6 oartes, doxkt 2 in-Jolio, 

24. O^ogniphie anciemie abr^ve, avec 9 cartes i/i- 
,yb/iO* 

25. Traits des mesures itln^raires. 

26. Etate form^ en Europe, avec une carte in^dio, 
27* L’Empire Tore. 

28. L'Em^re de Russte. 

29. Eloge de M. Gravelot, de M. d*Anvii|e, 
tir^ du Ndcrologe* 

30. Antiquitd de I’lnde. 

31. M8molre sur la Chine. 

82. Considdrations sur la composition dee cartes gt** 
ogra^H(|ueB. 

88. Memoire sur la Mer CaspioBiie, avec une carte 
iw-4^0. 
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84. L’Ki^brate et le T|gre, avec une carte D'Aavttte. 
35. M^oires sur les cartes deTancieniie 
86* Memoire sur la valine do Ten^C*. 

The foUowiitf appeared in the TransaOms of 
theAcadmjf ^ MksiMiros: 

1. Sur le pas militairfi du seddat Remain et celui 
de soldat Fran9ai8. 

2. Sur la nation des GStes. 

8* Sur les sources du Nil, avec une carte. 

4. Sur les rivdres de TAfrique, avec une carte. 

5. Sur la mesure du Schm ^gyptien, avec une 
carte. 

6* Sur la mesure de la terre par Eratostb^e. 

7* Sur la determination de plusieurs positons daus 
le Levant. 

8. D^couverte d’une cit6 dans Tancicunc Gaule, 
avec une carte. 

9- Sur un monument ancien de la Mtklic. 

10. Sur la potion de Babyloix;, avec une carte. 

11. Description de THeliespont, avec une carte. 

12. Sur le mille Remain, avec une carte. 

18. Sur le Partus Itius, avcc une carte. 

14. Sur les villes de Taurunum ct de Singidunura, 
avec une carte. 

15. Description de la Dace de Trqjan, avec une 
carte. 

16. Sur le Li, mesure itin^raire des Chinob. 

17* Sur qaelques points de g^ognqihie dansrArabie- 
heuruse. 

18. Sur la difiirence de latitude et de longitude en- 
tre Alexandria et Sy^n^, avec une carte. 

19. Sur Ic pays d'Ophir, avec une carte. 

20. Sur la situation de IVteisus, avec une carte. 

21. Sur le Golfe Penique, avcc une carte. 

22. Sur r^tendue de rancienue Rome, avec une 
carte. 

28. Sur les peupies qui liahitent la Dace de Trajan. 

24. Du ren^i de Gog et de Magog, avec une 
carte. 

25. Sur deux villes nomm^es Justiniana, avec une 
carte. 

26. De la mesure itin^raire Arm6nieDDe. 

27* Description du Golfe d’Ambrocie, avec unc carte* 

28. Sur I’isle de Cypre, avec une carte* 

29* Sur i’expedition d’llbraclius en Perse, avcc une 
carte. 

80. Sur la S6rique des anciens, avec une carte. 

91* Limites du Monde connu des anciens, avec une 
carte. 

82. Du lac Asphalite, ou Mcr Mortc, avcc unc carte. 

83. Examea critique d’Hcrodote sur la Scydiic, av^c 
une carte. 

34. Sur la mer Erythri^e, avec une carte. 

85. Sur r^tendue de Constantinople, compar5c d 
celle de Paris, avec une carte. 

80. Des fleuves du nom d’Araxe* 

87* Sur la navigation de Pythte d Tbul A 
88* Sur les noms de peuplm et de villes ekes dans 
un fragment du 91” livre de Tite-Live, avec une 
carte. 

And the followup in the TransacUm qf ihe Aca- 
den^ of Sciencoi f 
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. AtUwy* Mcrnoii-e pour eorrigcr la latitude de la ArcBope- 
' tamic, avec unc carte. 

We find from a Notice in the second volume of 
that'ttsefiil Geognmhical Ml8cellany.i^e Armnh du 
Voyages^ &c. by Malte BntH) — ^that a complete edi- 
tion of the works of D' Anville, containing all tl^e me* 
moirs and tracts above enumerated, had been announ- 
ced for publication at Paris in 1808. Ihc fhrBt volume 
was to be published in that and the work was to 
consist of 6 volumes 4to, with a Folio Atlas, (b.) 

APIABY. Under the article Bee, in the £ncy- 
clopadia^ directions have been given at considerable 
length os to the management of an apiary ; and va- 
rious methods are there detailed of procuring honey 
and ivax fVom the hive, without destroying the bees 
themselves. The most economic mode of attaining 
these ends, deserves more attention as a national ob- 
ject, than it has in general received in this countiy. 
It appears, from the returns of the Custom-House, 
that England pays annually to the North of Germany 
from L.40,0(>0 to L.50,000 Sterling, for the wax and 
honey which are imported from Sience, and which 
might very easily be raised by a more extended and 
judicious cultivation of bees at home. Greater at- 
tention to this useful appendage to the Cottage, would 
not only be productive of commercial advantage, but 
would tend to improve die condition of the lower or- 
der of Peasantry. It is not generally known, in- 
deed, what profitable returns may be obtained, at a 
trifling expence of time and labour, by very simple 
processes. Mr Huish, who has lately published a 
valuable practical treatise on the management of 
bees, has made a calculation, fkom viiiich he infers, 
that even supposing the first cost of a swarm to be 
one guinea, which is the price in the places where 
they are sold the dearest, the Cottager is almost cer- 
tain, by proper care and management, of clearing, in 
five years, a net produce of nearly L.^ ; and of hav- 
ing besides, at the end of that penod, ten good stocks 
of bees in his garden. 

The principal objects to be attained in the con- 
struction and management of an apiary, are to secure 
the prosperity and multiplication of the colonies;— >to 
increase the amount of their productive labour ; — and 
to obtain their products with facility, and with the 
least possible detriment to the stock. The apiary 
should afford to the bees the best shelter against 
moisture and the extremes of heat and of cold, and 
especially against sudden vicissitudes of temperature; 
it should protect them against their numerous ene- 
mies ; it should afford them every facility of cmi- 
structing their combs, and of rearing their young ; 
it should allow of every part of the combs being oc« 
cosionally inspected, ami being capable of removal 
when requisite ; and, while due attention is paid to 
economy, it should be made of materials tliat will en- 
sure its durability. Much in^nuity has been dis- 
played by different Apiarians m the construction of 
hives, whidk should unite in the greatest possible de- 
gree all these advanta^s. Although it be in vain to 
hope that every one of these objects can at once be 
perfectly attained ; yet there is still great room for 
mipTovement on the hives that are at present in com- 
mon use ; and we shall point out, in this Supplemen- 


tary article, such modes of construction as have been Api<u >. 
recommended since tlic publication of tlm 
Beb, above referred to. 

While some Cultivators of bees have been chiefly 
aiTxious to promote their midtiplicatiou, and to 
prevent die escafie of the swarms in the natural 
way, by procuriiig what they have tenned artyi* 
ctal rtear^ij,— -which they efiected by separating 
a populous hive, previoua to its swarming^ into 
two parts, and allowing to each greater room 
for the oxtension of tlioir works ; oUters have con- 
templated only the abundance of the products which 
they yielded, and the facility of extracting tliem from 
the hive, without sliowing any particular solicitude 
OS to the preservation of the bees tiiemselves. At^- 
odier doss of Apiarians have, on the otlier hand, hud 
it more particularly in view to facilitate tlie prosecu- 
tion of researclies in the natural history and economy 
of bees. The hive invented by Mr Huber is pecu- 
liarly calculated for the last of these obiects, and its 
construction is founded on an accurate knowledge of 
the habits of these insects. He has given it tlie name 
of Rache en Hire ou en feitillctSf from its opening 
and shutting somewhat in the manner of the leaves 
of a book. This book or leaf hive is composed of from 
etglit to twelve square wooden frames, placed verti- 
ouJy, and joined together sideways like the hoopa of 
a cask. Each frame consists of two upriglits, one 
inch in thickness, a foot in height, and an inch and 
a third in widtli, connected by an upper and lower 
cross bar, ten inches long, and of the same breadth 
and thickness as the former ; so that all the frames 
may be joined tonther, without leaving any interval. 

The tw^ external frames are closed eacli by a pane 
of glass, which is covered by a shutter on tlie out- 
side : and the whole is properly secured in its place, 
and further protected by an external cover. An 
aperture inust of course be left in the lower part o£ 
one of the frames to serve as a door. In order to 
determine the bees to construct their combs in the 
plane of cad) leaf, a small piece of honey-con)b is 
fixed, by means of pegs, to the top of each in the 
proper position ; as it is well known, that bees al- 
WE}^ contjplete their work in the direction in which 
they find it begun, unless they meet with some insur- 
mountable obstacle. A proper distance is thus pre- 
served between tlie lateral surfaces of the perpendi- 
cular combs ; and the extenial ones, being only three 
or four lines distant from the glass panes, may be 
easily inspected by opening the shutters : and dso, 
by opening in succession the different divisions of the 
hive, both surfiices of every comb may at pleasure be 
fully brought into view. No difficulty is experienced 
in introducing swarms into liives of this construction ; 
and after the lapse of a few days, when the colony is 
fully established, the bees will very patiently submit to 


be daily inspected. 

Mr Huber’s hive is exceedingly well calculated fur 
producing artificial swanns on the principle of Sebi- 
raeh's discovery, of which a full account will be given 
in the Article Bee in this Supplement. It allows us 
to judge by inspection, whether the population is suf- 
ficient to admit of division,— if the brood is of the 
proper age,— and if males exist, or arc ready to be 
produced, for impregnating tlie young queen; all 
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Apiary, which circumstanceB are of material conBcquence td 
the success of the operation. It is essentiult tliat 
some of the larvfle should not have been hatched 
above three days before this attempt is made. 1'he 
frames must then be gently separated at the middle 
of the hive, and two empty frames be introduced in 
the interval between the former ; each of these new 
frames having a [lartition which closes them corn, 
pletely, so as to enable the two portions to be en- 
tirely separated without leaving any opening. The 
door of that portion, in which queen happens to 
be at this time, may remain open ; but the one be- 
longing to the other part must be closed, so as to 
retain the bees that have no queen, prisoners for 
four-and-twenty hours, allowing still, however, suf- 
ficient circulation of air. After tliis interval of time, 
they appear to have forgotten their queen ; at least 
they are no longer anxious to seek for her, but be- 
stow all their solicitude in the education of the larvae, 
so as to convert a certain number of tliem into 
queens to supply the loss they have sustained. This 
they accomplish in ten days or a fortnight after the 
operation. The two colonies arc now perfectly dis- 
linct, and arc never foui\d afterwards to intermix. 

Another advantage attending a hive of this con- 
struction consists in its enabling us to force the bees 
to produce a much greater quantity of wax than they 
would naturally do. The interval which separates the 
combs, when the bees have not been disturbed in 
their operations, is constantly the same, namely, 
about four times. Were they too distant, it is evi- 
dent that the bees would be much dispersed, and 
unable to communicate their beat reciprocally, and 
the brood would not be preserved in a sufficient de- 
gree of warmtli. Were the combs too close, on the 
contrary, the bees could not freely traverse the in- 
tervals, and the work of the hive would suffer. It 
is evident tliat we may avail ourselves of this instinct, 
and by separating farther asunder the combs that 
are already built, induce the bees either to extend 
the breadth of those they had begun, or to build 
others in the interval, if sufficient space be allowed 
them for this purpose. Thus, by interposing three 
empty frames, one between every alternate interval 
of the combs in a hive containing six combs, tliree 
additional combs, if the proper season be chosen, 
w'ill be obtained at the end of a week ; and if tlie 
weather continue favourable, the operation may be 
repeated, and the same number of additional combs 
procured the week after. 

The principal obstacles to the general employ- 
ment oi' M. Huber’s liives are the cxpence of con- 
structing them, and the greater degree of attention 
which they perhaps require from the Cultivator. It 
has also been objected that the flatnew of the roof 
was prejudicial, by allowing the moisture which 
exhales from the bees to collect at the top, and 
to fall in drops at different parts, to the great in- 
Hivc's (»t jury of the subjacent contents of the hive. Fe- 
otherApiur-burier proposes therefore ftie emplojment of frames 
laus. in tin; of a trapezium, so that the roof shall be 
considerably inclined to the horizon. He borrows 
this shape from Bose, whose hive consists, however, 
only of two boxes joined together sideways, and le* 
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parable in order to form artificial iwarms. This was Apiary, 
an improvement upon Gelieu’s hive, which was form- 
ed of two square boxes united laterally. Delator 
had recommended a still more simple form than tliat 
of Bose, though less convenient, namely, that |jjf a 
triangle resting on its base. Mr Raveneis hive con- 
sists of ^ree square boxes instead of two; Mr 
Scrain’s is also made up of three boxes ; but they 
are low and of great length, and are joined endwise : 
a communication being established between them by 
apertures made in tlie divisions whicii separate the 
mxes. It is now, however, well established, that 
partitions of any kind are detrimental to the pro- 
sperity of the colony. 1 ae same objection applies, 
tliough perhaps in an inferior degree, to the system ol 
storied liives, or those which are divided into stories 
one above another. A great variety of tlie latter • 
description, however, have been recommended by 
different Cultivators. In France they are known In 
the name of ruches cn hausscs. Mr Tliorley's im- 
proved hive, of which there is an account in the 
article Bee, is of this class, and Mr Lombard’s ntcL 
villageoise may also be referred to the same head, 
although it be of niucli simpler construction than 
any other compound hive. Mr Lombard's hive is 
composed of two parts, a body, and a cover, form- 
ing together an elevation of from seventeen to twenty 
inches, on a uniform diameter of one foot ; except- 
ing the upper part, which ought to be convex. The 
body is formed of bands of straw, similar to that of 
the cottages in this country. At the top and bottom 
of the body is placed an exterior bond, whicli forms 
a projecting border, on each end; the lower one giv- 
ing the hive a lirm station on its pedestal ; the upper 
one contributing to secure the attachment of the 
cover, or allowing of another similar body being pla- 
ced above tlie first, if such an addition should be deem- 
ed necessary. At the top of the body, and even with 
the upper band, is placed a fiooring ^ard, made of 
a light plank, ten inches in breadtli hi all directions ; 
and the four corners of which are saMcd off in such 
a manner that the breadth along the diagonal mea- 
sures one foot. This board is fixed by nails inserted 
in the upper double band, and entering a little into 
the front. The four openings that are left on the 
sides are necessary for the passage of the bees, 
and for the escape of the vapours which are exhaled 
from them in winter. A flat rod traverses the hive 
immediately under the board; and projecting from 
the two sides about an inch and a lialf, affords 
handles for lifting the hive, and facilitates the fasten- 
ing of tlie cover, wliich has also a projecting rod* 
(mrresponding with Uiat of the hive. At the bottom 
is an opening, two inches broad, and nine lines in 
height, for the ingress and egress of the bees. The 
cover is formed in the shape of a dome, with a verti- 
cal handle at tlie top, and a cross bar at tlie lower 
part, by the projecting ends of which it may be 
tied to the ends of the bar in the body ; and which 
serves also as a support to the combs that are con- 
structed in the cover. For the latter purpose, also, 
two other bars are placed crosswise, one above the 
other. All the hives, and all the bases of the covers, 
ore te be made of one uniforia diameter, in order that 
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Apjaiy* die hives mayy if occasion require it/ be placed upon 
each othefy and the covers be adapted to any of the 
hives that may happen to be at the top. 

The pyramidal hive of M. Ducou6diey which the 
invqntor extols in his book, entitled, La Ruche 
Pyramidalet avee Vart d'kallir et (TutUiscr les mqheSf 
&c. as leaving nothing more to be wished for as to 
the cultivation of bees, difiers but little from that of 
Mr Thorley. A common straw hive is taken, con- 
taining a swarm, which is allowed to remain till the 
spring of the following year ; it is then placed on 
die top of a square box, with which it is made to 
communicate by a round aperture at the top of the 
box. In tliis state, it is termed by the French la 
ruche Ecossaise^ or, ruche de M. de la Bourdon- 
naye. On the following spring, a second box is 
placed under the first, and the whole now assumes 
the name of la ruche ptframidale* Tlie bees are 
sUll allowed no other ingress or egress, but by a 
single hole made in the lowest story. The upper 
stories may then be removed in succession, while fur- 
tlier room is allowed below by the addition of fresh 
boxes. It is stated by M, Ducou^die, tliat the bees 
in his pyramidal hive never perish by hunger or by 
cold ; for they always abound in provisions, and are 
too numerous to be affected by the most rigorous 
winter. When the bees arc in eroupes, they main- 
tain the uecessarjr warmth in tlie hive, and tlic brood, 
on the return of spring, is hatched one month soon- 
er than in any otlier hive. Mr Huish has, however, 
made it clearly appear, that tliese pretended advan- 
tages are much exaggerated, while its inconveni- 
ences are passed over in silence. It is difficult, if not 
impossible, to proportion the hives in all cases to the 
magnitude of the swarms, or to the energy with which 
they labour. The honey being taken from the old- 
est cells, is deteriorated by on admixture of pollen, 
eoinmunicating to it a degree of bitterness, of which 
it is difficult to deprive it ; and is less abundant in 
consequence of the diminished capacity of the cells, 
in which the coccoons of successive bees in their 
state of nympha have accumulated. From their be- 
ing divided into different stories, the bees are obliged 
to live, as it were, in different families ; wliile tlieir 
own preservation, and that of the brood, requires- 
them to live in the strictest union. The heat is also 
h;sscned by the division of the bees- into different 
groupes. The upper part of these hives, being alL ne- 
cessarily flat (except llie first or straw hive), occasions 
a serious inconvenience, by allowing moisture to col- 
lect and drop down into the middle of the hive, in- 
stead of trickling down tlie sides. The injury which 
this does to the combs, and to the bees themselves, 
who are constantly exposed to its influence, is, ac- 
cording to Mr Huish, the most common cause of the 
loss of tlie hives during the winter. The bees, he 
observes, alw'ays begin their work in the most elevat- 
ed point of tlie hive, and seek fur that purpose die 
central part of the roof. If the top be flat, and es- 
pecially if it be os spacious as in the hives called py- 
ramidal, the bees will not find this centre ; they will 
work one year in one part, and thn following year in 
another. This is, without doubt, one of the caus^ 
which obliges a proprietor to wait three or four years 
before any honey can be gathered from these hives. 
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The hive recommended by Mr Huish, as aflbrding Aptaiy 
sufficient facility for examining any of the combs, - X#.*-* 
and performing on them any operation at pleasure, v ** 
is very similar in fonn to that described in the En- 
cy^uadia (See Bxe) as being used in Greece; and 
of which a figure has been given, llic body of the 
hive is a straw basket in the shape of a flower-pot, 
that is, of a broader diameter above than below. 

Eight pieces of well seasoned wood, about eight 
indies broad, and half an inch thick, are laid paral- 
lel to one another, at equal distances, over the top of 
the basket, and fastened to an outer projecting band: 
they are tlien covered with net-work, over which is 
placed a circular board, or what is better, a convex 
cover of straw extending over the whole of the top 
of the hive. This net-work obliges the bees to fast- 
en their combs to the transverse boards ; by means 
of which, each comb can easily be liflcd up, without 
interfering with any other part of the hive, or 
occasioning the loss of a single bee ; and the whole 
of the interior of the liive is tlius open to inspec- 
tion, and we are enabled to trace the devastations 
of tlie moth, or to ascertain tlie presimce ot‘ any 
other enemy. — See the article Bee in this Supple- 
ment. (w.) 

APPRENTICE. Tlie nature and object of the 
engagement contracted between tlie apprentice and 
his master, has been sufficiently explained in the 
body of lliis work. As, however, numerous laws 
have been passed, particularly in England, for the 
purpose, not only of guaranteeing the performance of 
tliis contract, but of regulating also the terms upon 
which it sliould ba entered into by the respective 
parties, and of defining the relative duties of each, it 
will be necessary shortly to state the most important, 
of these regulations. 

In that country, the 5th Kliz. continued for a 
long period, to be the leading statute on this sub- 
ject ; but its regulations were at length found to 
be fraught with such numerous inconveniences, 
and to be so ill adapted to the present improved 
state of the mechanical trades, that, by tlie 54th 
Geo. 111. several of its most material provisions 
were repealed. By the 5th Eliz. it was required, 
ill order to give validity to the contract of appren- 
ticeship, that the apprentice should be bound by 
a regular deed ; and, by the custom of some places, 
it was necessary that the deed or indenture should 
be enrolled. In London the custom is, that all in- 
dentures be enrolled, within a year, before tlie Cham- 
berlain; and, if tliis form shall have been neglect- 
ed, it is enacted that a writ of scire facias shall issue 
upon the petition of the Mayor and Aldermen, to 
show cause why it was not enrolled. If it shall be 
found that this omission proceeded from the fault of 
the master, the apprentice may sue out his inden- 
tures, and be discharged ; and, if otherwise, the con- 
tract ceases to be binding on the m^istcr. The 5th 
Eliz. c. § 25, also provided, that no apprentice- 
ship could be constituted except by indenture ; and 
it was found, that, under a different instrument, a 
master could not maintain an action against a persdn 
for enticing away and detaining his apprentice. The 
same act provided, that no agreement to execute in- 
denturqi of apprenticeship should constitute a suffi' 
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Aiiprenticp. cient binding, although a serf tee of sereo' years 
' might have l^n duly peHbrmed under it; To give 
validity to tlie indenture, it was not only neceisarv 
to comply stricUy with the provisions of the 5th 
Eliz.; but every person who engaged apprentices 
against the terms of that act, was made Bable to a 
penalty of L. 10. 

Bv the common law, every person is left at liberty 
to rollow whatever trade or employment may he 
agreeable to him. But, as it was supposed that 
great injury would result to the public it unqualified 
persons were to exercise the various crafts and mys* 
teries connected with the mechanical trades, it was 
specially provided, by the 5th Eliz., that no person 
should exercise any art or craft, uidess he bad pre* 
viously qualified hknself for it by a reguUur ap- 
prenticeship, under a penalty of L. 400 for eveiy 
month. Considerable doubts were always entertain- 
ed as to the trades to which this statute applied ; 
and, as the Courts, of law do not seem generally to 
have favoured the principle of the statute, their de- 
cisions tended rather to confine than to extend the 
restriction. It was at lengdi agreed that the law 
was only applicable to such trades as existed at the 
time of' passing the act, and to such, also, as implied 
some mystery or craft. The operations of the sta- 
tute was also held to be limited to market-towns ; it 
being supposed necessary for the convenience of the 
inhabitants of country villages, that the same person 
should exercise different trades, even diough he had 
not been regularly bred by a seven year? appren- 
ticeship to eadi. These various limitations or the 
statute ^ve rise to many very sOsurd distinctions, 
which plainly shewed how veiy unsuitable this anti- 
quated law was to the present advanced state of the 
mechanical trades. It ^vas found, ibr example, that a 
coachmaker could neither himself make, nor employ 
journeymen to make his coach-wheels, but that he 
behoved to buy them of a master wheelwright, this 
last trade having been exercised in England before 
the 5th EUz. But a wheelwright, though he has 
never served an apprenticeship to a coachmaker, 
might either himself make, or employ journeymen, 
to make coaches, the trade of a coachmaker not hav- 
ing been prohibited by the statute, as not being exer- 
cised in England at the time it was passed, All the 
great manufactures which, in modem times, have 
arisen throughout England, in Manchester, Birming- 
ham, Sheffield, Wolverhampton, were, on this ac- 
count, exempted from the restrictive operation of 
this law, and the perfection to which they have arriv- 
ed, seems a practical proof of its inutility for the en- 
couragement of trade. 

The effbets of those restrictions loosed by the 
5th Eliz. were at length felt to be so injurious, that, 
in the year 1813, petitions were present to Parlia- 
ment, ft^om various manufacturing towns, for a re- 
peal of certain parts of this exceptionable statute ; 
and the 54th Geo. 111. was accordingly passed, by 
which all the penalties and prohibitions imposed by 
the 5th Eliz. on those who should exercise any trade 
or mystery, unless qualified by six Or seven years’ 
apprentice^ip, were repealed. Thai past or the 
statute was also repealed, which enacted that no per- 
son riiould become an apprentice except it strict 
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aMdbrmity to the mevisiofia of lUe isdi' Eliz., and Apprrnfice. 
which rendered' alT hidenturet contrary to this act ' 
null and void. Jn opposition to this, it was provid- 
ed, that all indentures, or covenaute, whieh would 
otherwise be valid; should now be vulM^ anything in ' 
the 5th Eliz. to the contrary notwithstanding. 

In the mcoiporated tradra, l^lairs have general- 
ly been enacted, for the purpose of restraining each 
master to a certain number of apprentices, and those 
bye-lawa have, in many cases, li^n confirmed by the 
I^Kc lawa of the kingdom. In l^flleld, it is a 
Kndbg rule in the corporatton of cuders, that no 
master cutler can have more than one apprentice 
at a time. In Norfidk and Norwidi, no master 
weaver can have more Bum two apprentices, under a 
penalty of paying L. 5 per monlli to the IGng. The 
5th Eliz. c* 4 , f 53 , enumerates various trades in 
which the master is obliged, under a penalty of L.ID, 
to keep one jommeyinan fisrevery three apprentices. 

No master hatter can have more than two appren- 
tices anywhere in England, or in the English planta- 
tions, under a penalty of L. 5 per month. Most of 
these statutes, however, are now so ill adapted to the 
state of trade and manufactures, that in practice 
they are \*ery generally evaded. 

’ilia engagement contracted between the master 
and apprentice is entirely of a personal nature, aris- 
ing from the confidence they mutually place in each 
other ; the master engaging to instruct the apprentice 
in his business, and to take care of his health and 
morals, while the latter engages, in like manner, for 
a return of fidthful and diligent service. The trans- 
action thus rests on the personal qualities of the two 
parties, and indentures are, therelbre, not transfer- 
able to third persons. By the death of the master 
the contract is annulled, and a new engagement, 
with another master, can only be entered into by the 
consent of the apprentice. A different custom, how- 
ever, prevails in London, where one freeman can 
transfer his aporentices to another fteeman, without 
any iiqury to toe original engagement. Where the 
maintenance of an apprentice forms one of the con- 
ditions of his service, the death of the master does 
not dissolve this obligation, his executors being 
bound to discharge it in so fiir as it can be done out 
of the efibets left by the deceased. By the "Sffd 
Geo. 111. (c. 57, f 5,) parish apprentices may, with 
the consent of two justices, be assigned over, by in- 
dorsement of toeir indentures, to diird parties ; and 
the person declaring bis acceptance of tlie assign- 
ment, shall be bound to perform all the duties of a 
master to toe apprentice, for the residue of his term. 

Where the master of a parish apprentice dies, upon 
whose binding no larger a sum than L. 5 has been 
paid, it is provided, that the covenant for mainten- 
ance of the apprentice shall not remain longer in 
force than three months. 

A master is entitled by law to use moderate chas- 
tisement in toe event of any misbehaviour on the 
part of the apprentice. But he has no right to treat 
him with any unnecessary harshness; and in that 
case, b;^ the 20th Geq. II. c. 19, f 3, he may, on the 
complaint of any parish apprentice^ or of any other 
apprentice, on whose bindmg there is no larger a sum 
than L.5; be summoned befiire oqr two jusucesi and, 
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dkdiwged by a ixtttificate under xke haods of the 
juBtices. In likeoiaiineri by I on the ooroplaint 
of tlie muter on Oatb» of inwH^triour on the part of 

apprentioei he may be otitnoioned before the tiro 
juticefiWho inayeomiiiithim to the house of correc- 
tion to hard labour for aay time, not exceeding a Ca- 
lendar month, or they may, u in the former case, 
aign a certificate Ibr his diwhac|;e* By § 5, either 
party hu the pririlage of an appeal to the next Quar- 
ter !!^ions. If an apprentice, with whom a premiutt 
imder L. 10 hu been paid, eball absent himself fiw 
his master’s service, it is provided, by the 0th Geo. 
111. c. S5, tliat he shall either serve for so long a 
time beyond the period of his service, or make any 
other suitable satisfaction to his muter for the loss of 
his labour. In esse oi his ‘refusal, he may be appre- 
hended, and brought before a justice, who may de- 
termine the satisfiictioti that shall be made ; and, on 
his refusal to comply with this determinatien, he may 
be committed to the house of correction for tliree 
montlis* The muter may nuike applU^tion for com- 
pensation within seven years after the expiration of 
the term of apprenticeship. Either party may ap- 
peal against the decision ef the justices to the Quar- 
ter Sessions. 

By the common law, minovs may bind themselves 
out u apprentices, aud if they serve out their re- 
gular term, th^ are entitled to all the privileges of 
apprentices. But no minor can oontract such an ob- 
ligation u will entitle the master to maintain an ac- 
tion against him, provkkd he either departs from his 
Service, or commits any otlier breach of his engage- 
ment. He may indeed correct him in his service, 
or compliin to a Juatioe of the Peace to have him 
pursued according to the 5th Eliz* But no re- 
medy lies against a minor for breach of any such co- 
venant. The children of paupera may, however, be 
apprenticed out the oveneers, consent of 
two Ju8tioes,nnd m this case (5th Eliz. c. h; 4.9d 
^z. c* Cro. Car. indenture is obliga- 

tory, though the apprentice be lunder age. In con- 
sequence m the incapacity of the minor to enter into 
any regular contract of apprenticeship, the usual 
practice is to procure some of his fnendn to become 
surety for his due perfortnanoe of the engagement 
into which he enters. According to the custom of 
London, m minor abort the age of fourteea, may bind 
himself apprentice to a freeman in London by mdent^ 
ura, with proper covenants, and these covenaata are 
in law equally binding as if he were of fall age. 

Indentures were formeriiy subject to a variety of 
duties which were imposed by tucoesshre acts, and 
these duties necessarily gave riae to a aeries of intri- 
cate enaotments, wliicli frequendy ooetsioned much 
perplexity and inconveafonce. By the d4th Gee. 
HI. c. 9g, j 8, all those numerow dutras were con- 
solidated into one simple duty on the stamp, which 
varies foam H shilliocp to 19 gumooi, aooordin^ to 
the premium which is paid with the apprenuce. 
By the 48d Geo. HI. c. l6l, an annual duty is im- 
posed ofL.1, Is. on every apprentice who pays a 
premium above L. Jacob’s Laxo Dictian- 

ary.— Smithes Wealth of Nations^ with Notes, and 
an additional volume m Dissertations, by David 
Buchanan, (o.) 
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^ APPfiiENTlCESHIP, The een-Appvwslw* 

taiafi aa account of the rules by which apprentice-. 
shqps are regulated in difiererit countries, together 
with a view of the objections urged by Dr Smith, 
agatnst the utility of tlm engagement concluded be- 
tween ^ Sfq’rentice and his master. 

Dr Smith considers the institution of apprentice- 
shq» as a device, by which trading corporations en- 
deavour to confine to os few hands as possible tlic 
mystery of their craft, and by which, keeping the 
market always understocked with their particular sort 
of labour, they expect to ngulate according to 
their diacretton the price of such manufactures 
as they bring to market. He accordingly condemns 
all tliose laws which limit the number of apprcnticcf:. 
to be taken by each master in particular trades, or 
wbicli prescrii>e to iq)prcntice6 a I'ertoin term of ser- 
vice before they are permitted to work as journey- 
men, Tlic tendency of such laws, he observes, is to 
restrain the competition to a much smaller number 
than might otherwise be dispose<l to enter into the 
trade ; the liudtations of tlie numbcT of apprentices 
restrainiog it direotltf^ and a long apprenticeship re- 
straining it indirecllt/, but as effiictually, by increas- 
ing the expence of education. Long apprenticeships, 
or indeed any apprenticeship, for however short a 
term, Dr Smith considers quite unnecessary, as the. 
nicest mecbanical arts, such as the making of clocks 
and watches, contain, according to his theory, no sucli 
mystery os to require a long course of instruction. 

A fow weeks, he calculates, or even a few days, 
would be sufiioient to enable a meolianic to set to 
work in any of those trades ; and if he were paid the 
ftdl price for his work, he paying of course for such 
materials as he might spoil through awkwardness and 
inexperience, he imagines that he would learn his 
business more eficctu^ly, and be more apt to acquire 
habits of attention and industry, tlian wlicn iie works ^ 
omier a master who has a right to riiare in the po- 
duce of his labour. 

It may be generally remarked, however, that, iu 
his reasonings on these subjects, Dr Smitli seems 
luiiforaly di^osed to overrate the practical effect of 
those expedients by which corporations have been 
always endeavouring to secure special advantages 
for particular trades ; and that his theory respecting 
apprenticeships is only a part of that more general 
theory, by which he endeavours to show that the po- 
licy of Eurfype hxs always been to encourage the in- 
dustry of the towns at the expence of tliat of the 
countiy ; and that the effort of this policy has been to 
enable the merchants and manufacturers of the town, 
in bartering their produce for that of the country, to 
levy, for several centuries, an unjust and oppressive 
tax on tlie agricultural classes of the community. 

We know, however, tliat, according to die nature of 
human society, as it is so admirably explained in Dr 
Snath’s work, monopoly can never succeed on so 
great a scale ; and, on the same principle, we may 
rationally emestion if the contract between the ap- 
prentice and his master were merely tlie device of cor- 
pomtions, whether it ever could have come into sucli 
universal use throughout Europe. The engagement 
by which the apprentice is bound to his master, is liis 
own voluntary act. He agrees to bind himself to 
work to his master at an inferior rate, on condition 
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Appreotic<^<if receiving fVom his master the nec^ry instruct 
«>»!>• ^ tion in his business. This instruction, Dr Smith as- 
serts, may be given him in the course of a few days 
or weeks. It is well known, howeveri to every prac- 
tical tradesman, or to any one acquainted with the 
nature of mechanical employments, that the instruc- 
tion of three days or weeks would scarcely teach an 
apprentice the name of his tools, and that almost alt 
the mechanical trades require, throughout their va- 
rious operations, such nicety and exactness, that 
the necessary habits are not formed by the train- 
ing of years, in place of weeks or days. It is for 
the troublesome superintendence of the apprentice 
during this period that the master exacts compensa- 
tion, without which he would employ none but finish- 
ed workmen. But he puts up with the awkwardness 
of Ifts apprentice, because he expects to be benefit- 
ed by l)is labour afler he shall be better instructed 
in his business ; on the same principle that the fir- 
mer lays out his capital on the improvement of his 
land, in expectation of a future increase of produce. 
The contract of apprenticeship is thus a voluntary 
agreement between two parties for their mutual be- 
nefit, the result neither of law nor of the usages of 
petty corporations, but of circumstances. The law, 
indeed, takes cognizance of the contract, and en- 
forces its fulfilment ; and it may also have encum- 
bered it with absurd regulations. But the contract 
itself stands independent both of law and usage, hav- 
ing its origin in the plainest principles of reciprocal 
expediency. There seems no reason therefore to 
class it witli those artificial expedients which origi- 
nate in the exclusive spirit of trading corporations. 

Dr Smith appears also to have greaUy overrated the 
eflbcts of those Jaws, the object of which is to limit the 
number of apprentices which shall be reared to parti- 
cular trades. No law of any corporation will ever 
be found in practice to impose any limitation on the 
number of apprentices which will be trained to a bu- 
siness. It will depend on the state of the business, 
whether it is advancing, stationary, or declining, 
what number of apprentices will be bred to it ; and 
if, while a flourishing trade called for a continual 
supply of new hands, any corporation were to enact 
a law, limiting the masters to such a number of ap- 
prentices as would barely keep up their present stock, 
a scarcity of* hands would soon be felt, wages would 
rise, and the masters would soon be induced, by re- 
gard to tlieir own interest, to rescind the law which 
imposed so great an inconvenience op themselves. 
But if the law is tlms modified and .accommodated 
to the state of the trade, it is a mere form. It im- 
poses in reality no restraint, since it is always in the 
power of the masters to alter it whenever they feel 
that it interferes with their arrangements. 

But though the law were even rigidly persisted in, 
tt is evident that it would not permanently diminish 
the number of apprentices, which would be bred to a 
business, since die consequence would be, that the 
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workmen would turn 'masters, and each takhig the AmnTa* 
full allowance of apprentices which tlie law permits, 
would soon train up an ample supply of hands. All 
those petty contrivances of corporations, therefore, 
though they may originate in the lowest mercantile 
jealousy, and though they may be exceedingly ab- 
surd, cannot matOrialfy disturb the general progress 
of things ; and, though they may harass individuals, 
their effect on the industry of a great countiy hard- 
ly deserves notice^; their bad effects being corrected 

t those general causes on which society depends 
conipleting its arrangements, in spice of the ob- 
stacles arising from the mistaken policy of legis- 
lators.— >Sec S^ith^s Weahh of Nations, with Notes, 
and an additional Volume of £)i88ertations, by David 
Buchanan. (o.) 

"“AQUA TOFANA, called also Toffanina, 

Of Aqua della Tqfa, from its supposed inventress , — Aqua 
del ^tesinOf^^-^AqwsUa di Napoli, or uimply Aqtirtta, 

—41 poisonous liquor which was used to a very great ex- 
tent at Naples and Rome during the latter half of the 
seventeenth century. Gmelin f says, that more peo- 
ple were destroyed by it than by tlie plague, wiiich 
had prevailed a short time before it came into use ; 
and Garelli, chief ph 3 r 8 ician to the Emperor, wrote to 
Hoflmann that Tofania confessed she had used it to 
poison more than six hundred persons. This he learnt 
from the Emperor himself, to whom the whole cri- 
minal process instituted against her was transmitted.]: 

It is to be regretted, that Garelli, w'ho had such an 
authentic source of information, has not given us some 
details of the infamous Tofana or Tofania; os tlie little 
that we know of her rests upon the authority of travel- 
lers, and is evidently exaggerated, and sometimes irre- 
concilable with establish^ facts. She was a Sicilian by 
birth, and resided first at Palermo, and then at Naples. 

Wlien she began to exercise her horrible profession, 
is nowhere stated ; but it will presently appear, that it 
must have been at a very^ early age, and before 
She was extremely liberal of her preparation, chiefly 
it is said, to ladies tired of their husbands; and the 
better to conceal the nature of her gift, it was put 
up in small flat phials, inscribed Manna of St Ni^ 
cholas of Barii ornamented on one side with an 
image of the Saint, that it might pass for a liquid said 
to drop from his tomb at Bari, which was in great 
request on arcinint of the medicinal virtues ascribed 
to it. Nor 18 it osoertaiued how long she carried on 
her murderous practices with impunity and undis- 
covered. Lnbat § says, that when he was at Civila 
Vecchia in 1709, the Viceroy of Naples, then Count 
Daun, made the discovery. It was long before slu* 
was secured, as she was extremely cautious, and 
oRcn clianged her abode or retired into Convents. 

At last she was betrayed, and, akbough in a Con- 
vent, was seized 'and carried to the Castel del Vovo, 
where she was examined. Cardinal Pignatelli, then 
Archbishi^ of Naples, indignant at the violation of 
a religious sanctuary, threatened to excommunicate 


* Lanzoni Opera, 4to. Laus. 1738* Vol. I. p. 69 . 

t AV^meint GcschicMe der mineralisclien Gifte, Ist edit. 8vo, Nurnberg, 1777»p. 132. 2d edit. 8vo, Er- 
furt. isil, p- 2 k‘l. 

] F. lloffmanni Med. Hot. Si/st. P. II. cap. ii, J 19 . Op^a Omnia, 6 vol. folio, Genevae, 1748, Vol. I . p. 1 fW . 
^ Voyage en ei en Italic, 8 tomes gvo, Paris, 1730, Vol. IV. p. S3. 
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Aqin To- the whole city, if she was not dchucred up to him, 
r.uw. tjie people were ready to rinc. But nic saga- 
cious Viceroy caused a report to be spread, that 
she and her accomplices had detenuined upon the 
Kome day, to poison all the springs in the city, tlie 
iVuits brought to market, and tlie public grana- 
ries. The manoeuvre succeeded/ The credulous 
people were now clamorous foK» her punishment, 
and saw with satisfaction the persons whom she 
accused of having purchased her Aguetta, taken from 
the Churches and Monasteries, Some of inferior 
birth were executed publicly ; those of higher raiil! 
secretly in prison; and the whole city resounded 
with the praises of the Viceroy, wliose energy had 
saved it from general destruction. A kind of com- 
promise was entered ;nto with the Cardimd ; in con- 
sequence of which, after being strangled, her body 
was thrown at night into the court of tlie Convent, by 
way of testifying some respect for the rights of the 
Church. But the reverend traveller must liave either 
been misinformed ns to the actual execution of tills 
Medea, or she must have been resuscitated ; for Gareili 
expressly says that she was alive in prison at Nu]>lcs, 
when he wrote to Holfmann, not long before 171 H; 
and Keysler, who visited Naples in 17«^0, * likewise 
asserts, that she was then living In prison, and that 
few strangers left the city without going to sec her. 
lie describes her as a little and very old woman. 

The Roman ladies very quickly availed themselves 
of I'ofania’s dicovery ; for it was remarked in 
1659, that many husbimds died when they became 
disagreeable to their wives ; and several of the clergy 
also gave information, that, for some time past, various 
persons had confessi'd tliemselves guilty of poisoning. 
This led to the detection of a society of young mar- 
ried women {who had, for their president, an old wo- 
man of the name of Hieronyma Spara, a pretended 
fortune-teller), as the perpetrators of these murders. 
On being put to the tortua^ they all confessed except 
8para, who seemed to rely upon tho protection of 
powerful individuals whom she had formerly served. 
But she was left to her fate, and was hanged along 
with her assistant, one Grut 'ma* Otlmrs were after- 
wards liangcd, or whipt and banished. Spara, who was 
a Sicilian, had acquired her knowledge from Tofauia 
at Palermo, f 

Pope Alexander VII., immediately on the dis- 
coveiy and punishment of tlmse who dealt in poison 
in his capital, published an edict forbidding the dis- 
tillation of aquafortis, or the purchase of any of 
its ingredients, without the permission of the Govern- 
ment ; which Gmelin considers as an artifice to mis- 
lead the pcqple os to the real composition of the 
poison, or as originating in tlie absurd nomenclature 
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of tlie Chemists of former times, who called arsenic, •Aqua To- 
concrete aquafortis. But Uie prudence of tha Pope ‘^ita. 
was rendered fruitless ; for we are informed by ' 

Gavot di Pitaval {Carnes Celebrest Vol. I. Amsterd. 

17 ^» |). 317«). on what authority he does not state, 
that Tofauia^s fatal secret disclosed by the in- 
discretion of the judges at Naples, to whom she had 
made coniession of her crime. The whole city soon 
knew that she employed in its composition a very com- 
mon herb, and that its preparation was otherwise easy; 
and in this way the art of poisoning became very com- 
mon ill Naples, where, Keysler says, it was still secret- 
ly practised when he visited Italy ; and Arclienliolz, j; 
who was there in 17110, states, that Aqua Tofana 
was then in use, although its composition was onl^' 
known to a few ; but Joseph Frank, who was long 
Professor in Pavia, and has written a work on toxi- 
cology (Handluch dcr Toxiojlagicy Wien, 1803, p. 

16‘8.), regards this as an unfounded calumny, and 
asserts that it no longer exists or is heard of. 

Aqua Tofaiin is described as being as limpid 
rock water, and without taste, and hence it could 
aduiiiiistercd without exciting suspicion, 'fhe Abbe 
Gagliani adds, {| that there was not a lady in Naples, 
who had not some of it lying openly on Iii'r toilet 
among her perfumes, in a pliial known only to herself. 

It was generally believed, that tho cfiect of thi.< 
poison was certain deatli ; and that it could be so 
tempered or managed, as to prove fatal in any deter- 
minate time, irom a lew days to a year or upwards. 

Four or six drops w'ere reckoned a sufiicicut dose, 
and they were said to produce no violent symptoms, 
no vomiting, or but very seldom, no pains, convulsions, 
iudamination, or fever but only a feeling of indisposi- 
tion, without anyvery definite symptoms, except some- 
times incxtinguislmblo thirst; the victim, however, 
sunk into a languid state, and his weakness increased 
daily. Disgust at all kinds of food, and w'ciinnesB of 
life, succeeded ; the nobler organs were then attacked, 
the lungs were w'osted by suppuration, and death closed 
the miserable scene, ttis termination was the more 
certain, that the true cause of tliese symptoms was not 
at first suspected, and tlie remedies commonly pre- 
scribed rather aggravated the evil. Indeed, even 
when kiiowm, no treatment was of any avail, although 
a Dr Brancbaletti, according to Keysler, wrote a book 
on its remedies, until it wun discovered by accider.i 
that Icinon-juicc, when very early administered in 
large doses, sometimes proved effectual (Bertholiuus), 
after which, Kessler tells us, that the poison fell into 
some disrepute. 

Various accounts of the composition of this detes- 
table liquor have been given. Abbe Gagliani, and 
more lately Archenholz, state it to be a prepara- 


• Travels through Germany^ 4 vols. 4to. 2d edit. London, 1756, Vol. II. p. 368. 

+ J. F. Lo Bret, Magazin zifm Gebrauche dvr Staaten^hirchcngcschichte^ IV, Frank. 1774, p. 131— 
141, as quoted in the curious chapter on ^Scertr/ in Beckmann's History 0/' Inventions and Dis* 
coveries ; — a work which has been of great assistance to us in pointing out authorities. 

t England tind Italien, 5tor Theil 8vo, Carlsruhe, 1787, p. 184, 

)| Weckherlin’s Ckrmologen^ ]2ter Band, p. 146— L’ Espion D(v(dm, Felkitcr Attdaxt London, 1782, 
p.6l ; also Bchrends, in l^l's Magazinjur gerichtliQke Arzneikunde und medkinische Polizey, B. I. St. 3. 
1784. p. 428-477.— Beckmann. 

$ BerthoUnus alone enumerates very violent fever as its first effect. See J. J. Wepferi Hutoiia Cictd(je 
Aquatic(t, 8vo, Bat. 1733, p. 372. 

VOL. 1. YAItT 11. 3 0 



474 A Q U 

AqiM I'o- tion of cantlmrides and opium ; but this nr perfectly 
inconsistent both with its appearance and effects. 
By no preparation can the smell and taste of opiunHy 
if the quantity be sufficient to produce any effect, be 
concealed, and the acrimony or cantharides is equally 
connected with its nctiyity. The one of these drugs 
is highly stimulant, the other a sedative, and neither 
of them capable of remaining latent in the system, or 
injuring the constitution. Erndtel, * * * § but without 
any probability, has conjectured that the chief in- 
gredient was lead : Halle (Die dentchm Giftpjlan* 
zen, Berlin, 1783) believes, that it was prepared 
from the frotliy saliva gathered round the mouth of a 
person tortured to death. Oarelli, on the contrary, 

{ lositively asserts it to have been nothing but a so- 
ution of crystallized arsenic in a large quantity of 
water, with the addition, for some unknown reason, 
of a very innocent herb, the Antirrhinum cymbala- 
ritu The same account is given by Bertholiims, Lo- 
bel (Der fre^muthige IJeiikun&tlcr, Berlin, 1 780*), Plenk 
{Toxicotogiay p. 8S3), Haller, -j* Molitor (Comwfcrc. 
Lit, Noric. 1737, p. 182), and Mohsen, { and is 
received by the most judicious systematic writers, 
as Gmelin and Hahnemann. ( f/eder die Arsenikuer^ 
giftung, 8vo, Leipzig, 1786‘, p. 35.) Wildberg, || how- 
ever, considers its composition to be unknown. 

From Italy this poison seems to have found its 
way to Paris, in 1672 Godin de Sainte Croix, an 
adventurer, who lived in a scandalous intimacy with 
the Marchioness Brinvilliers, was suddenly killed by 
suffocation, as it is said, in consequence of the falling 
off of a mask of glass, which he wore to protect him 
from the fumes* of certain chemical operations about 
which he was employed. As he hau no known re- 
lations, his effects were examined by a public of- 
ficer, and among them was found a casket, contain- 
ing many packets of poisonous articles, sealed up in 
a mysterious manner, together with a kind of last 
will, directing the whole to be delivered to the Mar- 
chioness, and, in case of her having predeceased him, 
lo be burnt unopened. This led to the discovery of 
his having been instructed in the art of preparing 
poison, by an Italian, called Exili, with whom he had 
become acquainted, when confined in the Bastille; and 
of his having furnished the Marchioness with the 
means of poisoning her father and her two brothers, 
besides others on whom she tried the effect of 
her preparations. One of these afterwards was 
called from her by the name Eau de Brinvilliers, 
She is also said to have employed a powder called 
Poudrt de Succemon, $ La ChuussC*e, who had 
been volet to Sainte Croix, was convicted of being 
accessory to these murders, and was broken alive on 
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the wheel, llie Marchioness herself, who had es- Aqua To 
caped tb Liege, was also seized, and her execution, ^ 
which took place on the 17th of .fuly 1676 , is de- 
scribed with revolting levity by Mad. de f^vign6 in 
a letter to her daugliter of that date. 

The practice of poisoning, however, did not seem to 
terminate with the death of this infamous woman; and a 
particular court called Chamhre dcs Poisons, or Cham- 
ore Ardenie, was established in 1679» to endeavour to 
put an end to it. In consequence of the investiga- 
tions which took place in it, many persons, some of' 
the highest rank, especially the Due de Luxembourg, 
were implicated. More than forty persons were ut 
onetime confined in the Bastille; but it was ascertained, 
that almost all of them had been guilty of no crime, 
but were merely the dupes of u few impostors, who 
pretended to raise spirits, foretell future events, and 
to possess many secrets of a similar nature. Two 
women, La Vigoureux and La Voisin, with the 
brother of tlic former, and a priest called Le 
Sage, f pretended fortune-tellers, were convicted 
of being dealers in poison, and burnt alive, on ttic 
22d Feb. 16‘80 ; some otliers were hanged, and others 
acquitted. This closed the proceedings of this inqui- 
sitorial court, which has been accused of being a poli- 
tical engine, contrived to serve the purposes of Lou- 
vois and the Marchioness de Montespan. Voltaire, 
however, admits that the crime of poisoning infected 
Paris from 167 O to 1680. 

Concerning the effects of the Eau de BrinvUliers^ 

Pitaval tells us (p. 271.) that the Marchioness’s father 
experienced violent effects from tlie poison, — extras 
ordinary vomiting, insupportable pain at stomach, 
and great heat in the bowels. He died soon after 
his return from his country-seat to Paris. The 
brothers, and five other persons, were all taken ill, 
and afiected with vomiting, after partaking of a tart 
at dinner. On their return from the country to 
Paris, the brothers liad the appearance of persons 
who had been long ill ; and after suffering, the one 
for two, and the o^er for three months, from nausea 
and vomiting, they died extremely emaciated, and as 
it were dried up, without fever, though experiencing 
a burning sensation in the stomach. On opening the 
bodies, the stomach and duodenum were black and 
tender, and the liver gangrenous and burnt. Mad. 

Sevign^ relates, that the Marchioness often poisoned 
her husband, that she might marry Sainte Croix, 
but tliat the gallant, having no desire for a wifb of 
her disposition, as often gave the poor husband an 
antidote. She is also said to have attempted to poison 
lier sister ; but did not succeed ; and that she was in 
the habit of trying the effects of her poisons on the 


* Dissert, de Veneno saluiem sistens, Lipsis, 1701, £21. 
t Vorlesungen iiber die gerkktliche Arzneikmde, 2 ’«*' Sand, p. I90. 

t Bescheihnng einer BerUnischen Mednllifn-sammlung, 1. 'fli. p. 148. 

II Handbuch dir gerichtlichen Arzeneyi»mendtaft,fb\o, Berlin, 1812, p. 224. 

§ Hcucher, Milnridates, sistens prasenmtiofiem Prmcipis a veneno, vide ejus Opera, 4to, Lipsiee, 1745, 
Voi. I. p. 421; also, J. G. Arnold pr. C. G. Stentzel) De Venenis terminatis el extemporanek, qua Galls 
Ics Pouarcs de Succession vacant* Inis powder was probably an arsenical composition ; but it was supposed 
by Erndtel and Hulfer to be acetate of lead, and by Brendel (Imlituiiones Medicina Legalis, Holae, 1768) 
to consist of lead and bismuth. 

q| Voltaire, Sihle de Louis XIV* chap. 26. 
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Aqua To. poor, and even on the patients in the Hotel Dicu, under 
fara pretence of charitably supplying them with biscuits. 

Ara oniPtor. Voltaire positively denies this horrible itnputa- 
tion, and says, that she never attempted the life of 
her husband, who overlooked a connection, of which 
he was the cause. 

The infonnation concerning the nature of the Eau 
de BrhivilfierSi derived from the examination of Salute 
Croix’s famous casket, is not satisfactory. It con- 
tained poisons enougli to have killed a whole com- 
munity ; besides opium, lunar caustic, antimony and 
vitriol, more than 75 lbs. of corrosive sublimale, and 
two bottles of a liquid, like water, with a sediment 
in one. The clear liquid was probably his real poi- 
son ; as none of the other substances could have 
been given so as to produce death, without in- 
stantly being detected, by their abominable taste; but 
what this liquid was, we can now only conjecture, 
for its examination, as reported by Pitaval, shows 
that the physicians, at that time, had not tlie slightest 
notion of the mode of detecting arsenic even in sub- 
stance, much less in solution; and - accordingly, 
although both the liquor and powder killed the ani- 
niids to which they were given, it is candidly ad- 
mitted, that the poison of Sainte Croix surpass^ the 
art and capacity of the physicians, and that it baffled 
all their experiments to discover its composition. 
We have, however, no doubt, that arsenic was the 
only ocUve ingredient of all those pretended secret 
poisons ; as it is the only substance capable of ex- 
plaining all the credible circumstances related of 
them. From the mode of administering them in 
small, but repeated and perhaps increased doses, 
there was some foundation for the belief that tliey 
could be given so as to kill in any determinate time, 
wliile their failing in any instance to produce death, 
was easily accounted for by supposing antidotes to 
have been administered. But although the progress 
of knowledge has proved, that there is no such Siing 
as such antidotes, it has on the other hand, by render- 
ing the detection of poison easy and certain, put a 
stop for ever to the trade of poisoner; and what is per- 
haps of equal importance, to the general alarm and 
cruel punishment of individuals which have oilen 
resulted from natural deaths being ascribed to poi- 
son. It is not because we know less, but because 
we know a great deal more than our forefathers, that 
the art of secret poisoning seems to be loBt«— See 
Forensic Medicine in this Supplement. (x.) 

ARACHNIDES. A class of animals of the type 
Annulosa. See Index to Amnulosa. 

History. ARAEOMETER (composed of ttpuo;, levitf tenuis^ 
and mensura), a measure of the comparative 
density and rarity of bodies. The name does not oc- 
cur in ancient authors ; hydroscopiuro and baiyllium 
being the ancient names of the instrument. This in- 
strument was known in the civilized part of the 
Roman empire, about the year 400, as appears from 
the fiRecnth ef ‘stle of Syncstus, addressed to Hy- 
patia, daughter of Theon ; and to Hypatia some mo- 
dern writers have erroneously ascribed its invention. 
The instrument also described in some verses an- 
nexed to Priscian ; and the principles on which its 
operation is foundt^d, are to be seen in the treatise 
of Archimedes om floating bodies (De Humido In^ 
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sidentihm)* The term, as used by writers on natu- Ariromfier- 

ral philosophy, is chiefly opplted to instruments 

which are made to float, so as to indicate the specl- 

fle gravity of the liquids in whicli they are placed : 

the pcse lyuenr^ and hydrometer, in* common use 

for measuring the specific gravity of vinous spirits, 

are instruments of this kind. 

A floating body displaecs a portion of the liquid, Tlicoiv. 
the weight of which is ecpial to its own weight, the 
liquid acting upwards witli a force equal to this 
weight, and the weight of the hotly acting down- 
wards with the same force, equilibrium takcvi place. 

If the body be afterwards placed in a liquid of less 
density, the .part of tlm body immersed, will be 
greater than when the body was in the more dense 
liquid, because it requires a greater volume of this 
less dense litjuid to equal the weight of the floating 
body. The absolute weights of two bodies being the 
same, their specific gravities arc in the inverse ratio 

of their volumes ■—=: when G is put for the spe- 
cific gravity of the fiist body, g for that of the se- 
cond ; V for tile volume of the first, and v for tJic 
volume of the second. On this principle the com- Arnsoraefei 
mon hydrometer is constructed ; the instrument de- with Scale, 
scribed by Synesius, is also of this kind. In order 
Umt a small difference in the volume immersed may 
be sensible, the part which is intersected by the 
surface of the fluid is in tlie form of a very slender 
cylinder, the great bulk of the instrument being al- 
ways immersed in the 
liquid. At the inferi- 
or part is a small ball, 
containing mercury or 
small lead shot, which 
serves as ballast, bring- 
ing the centre of gra- 
vity low, so that the 
instrument may float c- 
rect, and without much 
lateral oscillation. The 
common hydrometers 
are made of glass, and 
sometimes of brass, or 
tin or pewter, and some have been made of amber as 
objects of curiosity : when made of glass, a scale, in- 
scribed upon paper, is inserted in the cylindrical 
stalk; the division of the scale at which the surface 
of any liquid intersects the stalk, denotes the specific 
gravity of that liquid. The divisions of the scale !\IocU> of 
should be formed by immersing the instrument in li- die 
quids of known specific gravity, and marking a num- 
ber corresponding to that specific gravity opposite to 
each division. The siiecific gravities of water and 
alcohol mixed in various proportions, have been ac- 
curately ascertained by Mr Gilpin (sec his Tables, and 
Dr Blagden’s paper in the Philosophical Transac* 

Hons); on immersing tlie instrument in a mixture of 
known proportions of these two liquids, die point at 
which tlie surface intersects the stalk, is* to be mark- 
ed with the number expressing the specific gravity 
of the mixture taken from the table. Some nydro- 
roeters, such os tliat constructed by the French che- 
mist Bcaumt^ and which is much used in France un- 
der the name of Arhmelre de Benm/ne^ have the 
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scale divided into equal parts, so that the divisions 
'^^do not correspond as they ought to do with the 
numbers which express specific gravities. 

In the araeometer of Fahrenheit, the uncertainty 
arising from the erroneous division of the scale is 
obviated, no division being required. The form of 
the instrument is the same as that just described, 
only at the top there is 
a small cup, into which 
weights arc put, so as 
to bring the surface of 
the denser liquid to a 
fixed markon the stalk ; 
when the instrument is 
placed in a liquid of 
less density, some of tlie 
weights are taken out 
till the mark again 
comes to the surface. 

Mannci of Suppose the weight of 
iiMiii; it. the instrument and of 

tlie weights in the cup together equal to 1000, when 
sunk to the mark in dihtilTed water at a certain tem- 
perature ; the instrument is now taken out of the 
water and immersed in a liquid, where 10 must be 
taken out of the cup in order to bring the mark to 
the surface ; the immersion in water indicates that 
a volume of water weighs 1000; the immersion in 
the second liquid, shows that an equal vohune of this 
liquid weighs 990 ; when the volumes of bodies are 
equal, the specific gravities are directly as the abso- 
G tv 

Jute weights — s — consequently the specific gra- 
vity of the second liquid is 990, that of water being 
1000. To save computation, it is convenient that 
the whole weight of the apparatus, when in distilled 
water, at a certain temperature, should be represent- 
ed by 1000; for this purpose, the instrument-maker 
divides the weight of the apparatus into 1000 parts, 
and forms small weights consisting of one, two, three, 
^c. of these thousandth parts, the relation of which 
to tlie ounce or pound, does not require to be 
known ; the weights thus formed are to be used with 
the instrument. 

The armometcr of Nicholson is like tJiat of 
Fahrenheit, trith the addition of an immersed cup, 
whereby it is rendered proper for ascertaining 
the specific gravity of 
of iM* solids. Suppose that it 
requires 400 grains in 
the exterior cup to sink 
the instrument to the 
mark in distilled water, 
at 60 degrees of Mi- 
renlicif 6 thennometer ; 

Ut, The body under 
examination is put in- 
to the exterior cup, and 
weights (say 300 grains) 
are taken odl till the 
mark again stands at the 
surliice ; this gives the 
iJbsolute weight of the body 300 grains. 2<//y, The 
body then put into the immersed cup S, taking 
care to brush off any air-bubbles with a haur pencil, 
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and order to bring tlie mark to the surface, u Arajonictcr. 
weight (say 100 grains) must be put into the exteri- ^ 
or cup, that is, tHe weight of a volume of water 
equal to the body, is 100 grains. The first part of 
the process gave the absolute weight of the body 
300 grains, and the volumes being equal, the speci- 
fic gravities are as the absolute weights, consequent- 
ly the specific gravity of the body is 300, that of wa- 
ter being 100. This aneometor may be used to find 
the specific gravity of liquids; the process, in that 
case, is the same as that described above in speak- 
ing of tlie araiometer of Fahrenheit. The aracemeter 
of Nicholson is useful to the mineralogist for ascer- 
taining the specific gravity of minerals ; the specific 
gravity being a convenient character for distinguisli- 
ing one kind of mineral from another. It is some- 
times made of tinned iron, but where more accuracy 
is required, copper is the material employed. When 
put together, it does not exceed a foot in length, 
and therefore is suited to form a part of the travel- 
ling mineralogist's apparatus. 

b'ome armometers have been constructed witli the 
exterior cup C placed under- 
neath, and supported by a stir- 
rup, whose upper part is fixed to 
the stalk of the areometer, as re- 
presented on the margin ; this is | 
done in order to place the centre 
of gravity low, tliat the araeome- 
ter may thereby float more stea- 
dily. The arseometer floats in a 
cylindrical vessel fitted to the 
size of the stirrup, and this ves- 
sel is supported on a stand so ; 
formed as not to interfere with 
the free motion of the stirrup. 

The areometer of Deparcieux I I Depar. 

is like the common hydrometer, ' cieux’fo 

only the ball is much more vo- 
luminous; this renders it capable 
of indicating the small oiJFer- 
ence which exists in the specific gravity of the wa- 
ter of diflerent springs, for which purpose Depar- 
cieux proposed it. 'Hie dilatation of the large glass 
bulb by heat, has a considerable effect on the opera- 
tion of this instrument, and this dilatation being dif- 
ferent in different instruments, renders the results 
inaccurate. The different arsometers above-men- 
tioned, have tlie advantages of being easily made 
and easily carried about ; but where the specific gra- 
vity of a body is required with the greatest accuracy, 
recourse must be had to tlie hydrostatic balance, 
which ought to be constructed with the utmost care 
by the most skilful artist. 

The following algebraic expressions may serve to l'orniiil.i. 
elucidate some of the properties of the araeometers 
hitherto spoken of: 

g is the specific gravity of water, which is 1000 
ounces when the ounce and foot are taken as unities, 

1000 ounces avoirdupois being the weight of a cubic 
foot of water. 

z is the diameter of the wire-stalk of the araro- 
meter. 

AT is 3.1413, &c . the number expressing the peri- 
phery of a circle whose diameter is 1. 
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Awpomeier. is the Rurfucc of a transverse section of tlie 
' wire* stalk. 

u is the volume of the bulb or body of tlie arseo- 
meter. 

tu is the whole weight of the arwometer. 
j is the length of the stalk that is plunged in the 
water. 

is the volume of the immersed portion of the 

stalk. 

When the araeometer floats in cquilibrio, it dis- 
places a volume of water equal to its own weight, 

therefore, vi=g(u + and, g sr 

X = ; to— ST) i. tlie difierence between the 

2girz^ ® 

quantity of water displaced by the whole araeome- 
ter, and the quantity displaced by the bulb alone, 
tv— therefore, is the volume of water displaced 
by the immersed portion of the stalk, as the diameter 
of the stalk z is very small, the cylinder of water 
tu— Ml, which has z for its diameter, is likewise very 
smau, and does not exceed a few grains in weight ; 
therefore, a small variation in tv (3ie weight of tlie 
araeometer), or in g (the density of the liquid), oc- 
casions a great variation in x (the length of the im- 
mersed part of the stalk). The value of x changes 
rapidly, when z (the diameter of the stalk) is chan- 
ged, because the value of a; is divided by z% whicli 
is the square of a very small quantity. 

.Sensibility When the araeometer is immersed in a liquid of 
to the sp. another specific gravity g\ then'the equation hx^ z: 
gr. of Li- g/ m Hrl 

quid. subtract the value of x' from that of x, 

and there results x—x* r: ; Ais is the dimi- 

nution in the length of the immersed part of the 
stalk, which takes place when the araeometer is trans- 
ferred to a liquid of a greater de^ity. By this for- 
mula, it is seen, that the sensibility of the araeome- 
ter, that is, the lengtii of the portion of the stalk 
which emerges upon transferring the araeometer to 
a denser liquid, is augmented, in the first place, by 
increasing tv (the weight of water displaced by the 
araeometer), that is, by increasing the volume of the 
body of the araeometer ; secondly, by diminishing z 
(the diameter of the stalk), whidi is in the denomi- 
nator of the value of x— x^ Consequently, the fa- 
culty of the araeometer to show the different densi- 
ties of liquids U, in general, expressed by the frac- 

tion - 5 ". 

ExpreMioii WitI) regard to the vertical mobility of the araeo- 
of the Sen- meter, when put in motion by placing a small weight 
adliiiional exterior cup, substitute iv q- s for tv, then, 

Weigtit. ^ take the difference between this 

Sgirz , 

and X =: ; this difference is x* — x =r — 

2grrz* g'xz^ 

Which shows that the length of the portion of the 
stalk that a small weight causes to imnierge, is pro- 

s * ♦ ^ 

portional to •—, or in the direct ratio of the small 

weight, and in the inverse ratio of tlic square of the 
diameter of the stalk. 
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Whon^he small weight, the density of the liquid, Ar!r.om<’ter» 
and the length of that part of the stalk which is sub- 
merged on adding the small weight, arc known, then 
this equation will give th e diameter of the stalk in Jr ofthf; 

known quantities x - 


St.jlk. 


g9r{x‘— x) 

When the weiglit of the whole ar®ometev is known ‘jf-* 
in ounces, &c., and the specific gravity of one of two 
liquids (water for instance) is known, the diflercncc *'■ 
of specific gravity between that liquid and another 
liquid may be had in know'n quantities. 

g is the specific gravity of water. 

g^ is the specific gravity of the second liquid, 
which is here supposed more dense. 

to is tlie weight of the volume of water displaced 
by the areometer, 

4 is a small additional ^'cight placed on the exterior 
cup to keep the afx*oineter, when placed in the 
denser liquid, at the same point of immersion as 
when it floated in water. 

to 5 is the whole weight of the apparatus when 
floating in the denser liquid. 

I'he equation s- t is obtained by suh- 

Btitutingg^ ^'‘^d to -j- s for lu in the equation. 

g :s which was given above. Divide by 

— -r, and there resultsS-s: w'hiek 

g tv 

gives the proportion of the density of the second li- 
quid to the density of water. By subtraction there 

results ss-^ and /:**—/’■ s: - jS that is, the 

g tv " to 3 

difference between the density of the second liquid, 
and tlie density of water is ibund by multiplying the 
small weight by 1000 ounces, and dividing this pro- 
duct by the number of ouni’es, &c., which denote 
the weight of the araeometer uncliarged. 

Small bodies, whose specific gravities arc known. Bead 
serve to indicate the specific gravity of a licjuld in Awonirf' 
which they just remain suspended, In this way, beads 
of glass, three or four tenths of an inch in diameter, 
are employed, each of which rennuns suspended in 
spirit of a certain specific gravity. 7'he density of 
each of these beads, or rather bubbles, is regul;/od 
by the proportion between the quantity of glass and 
tlie cavity which the glass incloses. A piece of 
bees-wax, whose specific gravity, by the addition of 
lead, is such, that the body is just suspended ih brine 
of a known density, is used as an arx'onieter in some 
salt works. The fresh egg of a common fowl is just 
sustained by brine of a certain specific gravity, and 
is employed as an arflcometer. 

The armometer of Homberg, consists of a phial, llumberg's 
with a slender neck and glass-stopper, so made, that 
it may be filled with the same volume of different li- 
quids. It is ciiiploycd in finding tlie specific gravity 
of liquids in the following way : 1 a/, The |phial is 
filled with distilled water, and then weighed in a ba- 
lance ; 3d(t/t The phial is emptied, and again filled 
with the liquid, whose specific gravity is sought, and 
weighed in a balance, the proportion of the weight of 
the contents of the phial in the second process to the 
weight of its contents in tlie first, is the specific gra- 
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Anrometor vity required. The inconveniences which have pre- 
1! . vented this method from being generally used, are ; 

the difficulty of completely cleaniiig the phial from the 
‘ liquid which it previously contained ; the difficulty of 
filling the phial exactly with the same volume of each 
liquid ; aqd the variation of the volume of the phial 
from changes of temperature* 

!»imip Arsr- The pressure of the atmosphere supports columns 

'timviei. Qf different fluids, whose 
height is inversely as the 
densities of the fluids. An 
araeometer has been con- 
structed on this principle. 

It is a curved tube, one leg 
of which has its extremity 
immersed in water, and tlie 
other in the spirit whose ^ 
density is to be tried. On * 
rarifying the air in the 
tube, by means of a pump 
fixed at the upper part of 
the tube, the water ascends 
in one leg, and the spirit 
in the other ; the height of 
the column of each liquid 
being measured by a scale 
of equal parts applied to 
each branch of the tube. 

Tliis instrument has never 
come into use, probably on account Of the difficulty 
of ascertaining, with precision, the, points at which 
the surfaces of tlie columns are terminated. See 
Encyclopadiot Art. Hydrodynamics, Part I. ch. 2. 
sect. 2. for some farther notice of Araeometers, (y.) 

AIIAUCANIA, a territory on the western coast 
of South America, extending iSfl miles in length, 
between the rivers Biobio and Valdivia, and pene- 
trating 420 miles inland to the foot of the Andes. 
The lower parts of these mountains are included with- 
in its limits, and the whole superficies which is bound- 
ed by 44' of south latitude on the north, and 59^ 
50' uD the south, occupies about 78i ISO square miles. 
Originally, Araucanlawos of smaller dimensions, not 
reaching above 300 miles from the sca-shore ; but it 
received a great accession by the union of another 
territory belonging to the tribe Puelchcs, in the 
course of the seventeenth century. 

This is A pleasant and fertile country, partly con- 
sisting of wide and extensive plains, partly mountain- 
ous, with spacious vall^s interposed.. It obtains 
two considerable lakes, Lac^uen, called ViUarica by 
tlie Spaniards, 73 miles in circuit, with a conical islet 
in the centre ; and Naliuelguapi, 80 miles in circuit, 
which also has an islet towards one side covered with 
trees. The latter is the source of a river of the same 
name, which, after a Jong course, falls into the ocean, 
near the Straits of Magmlan ; and the Talton, which 
discharges itself farther north into the sea, rises from 
the latter. A great volcanic mountain, fourteen miles 
in circumference at the base, and visible at the dis- 
tance of 1 50, stands near the lake Villarica. Its erup- 
tions arc not violent, though it is always in an 
active state. The summit is covered with snow, but 
lower down, perpetual verdure is intermixed widi 
woods, and besides mineral springs, several streams 
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flow from it. Sulphur and Salt arc plentiful on Araucaniu. 
the eastern confines ; and quantities of Amber- 
grease are thrown up on the coast. Mines of 
Gold, formerly yielding immense revenues, are said 
to exist in the southern parts, but ever since the na- 
tives expelled tlieir Spanish invaders, they have pro- 
hibited resorting to them under pain of death. Pos- 
sibly all remembrance of their site is lost, and the 
Araucanians are sufficiently prudent to avoid awaken- 
ing the (^idity of neighbouring nations by discover- 
ing it. Tliis precious metal is not rare beyond their 
confines. We are acquainted with the vegetable 
productions of this territory, only in common with 
those of the surrounding country ; they are numer- 
ous, useful, and afford a copious supply for the sus- 
tenance of mankind. The beauty and utility of a 
tree called the Pehuen, probably a kind of bread- 
fruit, or of some analogous species, is particularly 
celebrated, as uniting the propertiesof the Pine, Ches- 
nut and Frankincense. It is of spontaneous growth, 
requiring no culture, and rises 80 feet in height, by 
about 8 in circumference ; the whole tree at mil size 
bein^ of a pyramidal figure. The flowers are conical, 
and Its fruit, which is as large as the human hea#, is 
divided into cells, containing kernels resembling 
chesnuts. Hiese are ate in the same-wav, or some- 
times reduced to flour, and preserved by boiling. 

A vellowish odoriferous gum exudes through the 
barL The sea abounds in fishes, and various phocse 
frequent the shores. Of these the sea Elephant is the 
largest, often being 22 feet in length, and 15 around 
the breast ; it promices more oil than the rest ; and is 
so fat, that undulations under the skin are perceptible 
during its motion. Furious combats ensue among the 
males for possession of the females, which latter always 
retire until their issue ; and tliat for the most part is 
in the death of one or other of them. Their skins are 
generally covered with scars; yet notwithstanding 
3ie great size of the animal, and its warfare among its 
own species, a smart blow near the nose is invariably 
fatal. A species of Hippopotamus is said to inhabit 
some of the lakes and rivers of Araucania, different 
from that of Africa, but its existence is not sufficient- 
ly authenticated. However, it is only of late years that 
Naturalists have become acquainted with the real Hip- 
popotamus, whose figure and habits were long consi- 
dered to be fabulous. One of the most useful animals 
in this countr^f is the Chilihueque, a species of dimi- 
nutive camel, greatly resembling the weep, about 4 
feet high, of various colours, ^ey, brown or black, 
and bearing very soft wool, whicli is employed solely 
in manufacturing the finest clotlis. Formerly, it was 
used as a beast of burden ; now it is highly prized by 
the inhabitants, by whom it is never killed except at 
festivals, or on occasion of solemn sacrifices. 

The natives of the country now described, are called Inlisbitaats. 
Araucans or Araucanians from theprovince of Arauco, 
which forms a small portion of it. They denominate 
themselves Auca^ wluch signifies free, or unsubdued, 
though some European authors have affirmed, that 
both Auca and Antucanian originated with tlie 
Spaniards, os a name of reproach, signifying rebel or 
savage banditti ; and others, such as Falkner, says, 
that they denominate themselves generally mduchesot 
warriors. Whatever may be the truth, they are a 
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Awicania. warlike and independent race, and have slicd the 
' blood of their invaders in torrents. 

The Araucauians do not differ from the ordinary 
stature of mankind ; their persons are handsome; they 
are of a strong muscular form and marthd Ufipearo 
ance ; their complexion is of a reddish brown, dearer 
than that of the other Americans ; they have round 
faces, small expressive eyes, and small flat feet. De- 
formity among them is very rare. The women are of 
a fine delicate figure, and many, especially of one of 
tJieir tribes called Boroancs, arc beautiful. The Arau- 
canians possess uncommon vigour of constitution, 
whicli is prol)ably augmented by their free and un- 
controlled mode of life. Tnliabiting a delightful coun- 
try, and unaccustomed to that variableness of climate 
which generates lasting distempers, they rarely be- 
come grey before attaining sixty or seventy years of 
age ; many are to be seen who have reached an 
hundred ; an<l to the latest period, their personal and 
mental faculties remain equally entire. 

1'iirir Ciia- These people are said to rank high in moral cha- 
laaicr. ractcr ; they ore intrepid and patient of labour, en- 
thusiastic admirers of liberty, wiiich has gained them 
the name of invincible from their enemies ; courteous, 
and hospitable. But tliesc good qualities are sul- 
lied, if not altogether obscured, by numerous vices. 
They are prone to all kinds of drunkenness and de- 
bauchery : they are haughty and presumptuous, en- 
tertaining^ a profound contempt for other nations, 
and considering war the only genuine source of glory ; 
sentiments which powerfully conspire to keq> barba- 
rians barbarous. Not content with exercising their 
prowess against their neighbours, they practise inva- 
sions of each otliers property, and carry off quantities 
of spoil. But notwithstanding their natural violence, 
these private dissensions are generally confmed to pil- 
lage, without bloodshed, for deadly weapons are seldom 
resorted to. Their animosity towards the Spaniards 
being originally roused by just provocation, has re- 
mained for centuries unabated ; and, in their incur- 
sions into their settlements, they have sometimes put 
ail the men to the sword; while the women were 
spared, and carried into captivity. 'Ihey have been 
called faithless and treacherous by that nation ; but 
most probably more from resisting oppression, than 
from truly meriting sudi reproaches. 

The Araucanians being a military people, have 
adopted a suitable costume, consisting in clothes 
fitted close to the body, and a mantle or cloth, call- 
ed poiiehOi 'v^th an opening in the middle, to admit 
Bie head. Some of Uiese arc of so fine and eleeant 
a texture, as to sell for an hundred, or an hundred 
and fifty dollars. The head is begirt by a wreath of 
embroidered wool, and ornamented with beautiful 
plumes, during warfare. Modesty and simplicity equal- 
ly distinguish the dress of tlie women, which is entire- 
ly of woollen stuff, and consists of a piece descending 
to the feet, a girdle, and a cloak, called icheUa ; the 
hair floats gracefully in tresses over their shoulders, 
and their heads are decorated with a kind of false 
emerald, that is hekl in great estimation. Necklaces 
and bracelets are also wore for ornament, and rings 
on every finger. The national colour for all the ap- 
parel of both sexes, especialiy among the lower 
classes, is greenish blue. 


llie Araucanians never inhabit towns; their loye^Arsaowit. 
of independence has deterred them from living in 
places surrounded by walls, which they consider a 
mark of servitude : hence they dwell in cottages or 
hamlets scattered on the banks of rivers, or on plains : 
and, as their local attachments are strong, each fa- 
mily prefers occupying the same bounds which 
have served for the subsistence of its forefathers. 

The houses are simple, kept remarkably clean and 
neat, and proportioned to the size of the family. They 
are surrounded by trees, under which they partake m 
their meals, in the open air during summer ; and the 
wealthy are thpn fond of displaying their plate. Tliese 
people are much less carnivorous than most uncivi- 
lized tribes, ncitlicr do they esteem fish grateful food, 
and they live chiefly on what is prepared from dif- 
ferent kinds of grain. At their feasts, however, or 
marriages, funerals, and such public occasions, re- 
markable profusion prevails : three liundrcd indivi- 
duals arc then sometimes present ; the feast lasts two 
or three days, and as much provision is consumed as 
would maintain an ordinary family during two years. 
Fermented liquors form a principal ingredient of the 
entertainment, and the guests testify great dissatisfac- 
tion, should they be at all sparingly supplied with it, 
whatever may be the quantity of provisions. Every 
man of property being anxious to entertain liifi 
friends, Bacchanalian revels succeed each other, d- 
most without interruption ; and they are the chief 
occupation of the Araucanians, when free of war- 
fare. 

Celibacy is thought reproachful here. Both sexes M:jrrla?e. 
in- that state arc exposed to contemptuous expres- 
sions, and polygamy is practised to an unbounded ex- 
tent. A man marries ns many wives as he can afford 
to purchase, for the father of each female receives 
a price on her being transferred to a husband. 

Marriage is attended with apparent violence. The 
husband, in concert witli the father of his bride, ac- 
companied by some friends, lies in wait near a cer- 
tain place, where he knows she is to pass. Notwith- 
standing her shrieks, and affected resistance, she is 
placed behind him on horseback, and is conducted 
with much clamour to his house, where her relations 
receive the covenanted presents, after having partaken 
of a feast. I'he expence on such occasions is so 
considerable, tliat none except the rich can afford lo 
marry many wives ; and the poor are generally con- 
tent with one or two. The first, however, is alone 
respected m the veal or legitimate spouse ; all the 
others arc held in a secondary view ; and she has the 
whole arrangement and regulation of the internal do- 
mestic concerns. But it is no easy matter for the 
husband to repress the jealousy and rivalship excited 
by tlm jarring inclinations of his different wives. 

Each must daily present him with a disli of some 
food prepared by herself, in her own kitchen or fire- 
place ; for which reason, the Araucanians have a 
number of fires in their houses equal to tlmt of the 
women inhabiting them, and the most polite way of 
inquiring of any one how many wives he has, is ask- 
ing how many fires he keeps Each wife must, 
besides, supply her husband with a ponoko or 
cloak yearly. They entertain great respect for their 
husbands; apd in addition to their domestic duties. 
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Arniicam'a. tjhey have to perform ftll tlie most laborious opera- 
tions. Both sexes practise several daily ablutioii6> in 
the course of' which tlicy become expert swimmers 
nnd divers, and they arc able to cross the largest 
rivers with great facility. 

j!'* ’'**‘*” Heading and writing are no part of the accomplish- 

« cncp 'nontfl t»f the Araucaniuns, nor can they be induced 
to acquire either ; but they hold oratory in high es- 
timation. Children nr(‘ aeeiistoiued from an i^rly 
period to speak in public, and are carried by their 
parents to the national assemblies, where the best 
Orators of the country display their eloquence; 
therefore much attention is paid to speaking cor- 
rectly, and preserving their language pure. So great 
is their precaution to avoid the introduction of any 
foreign expressions, that if a stranger settle in their 
territory/ he w compelled to abandon his own name, 
mid assume one in tiie Araticnniiin language. The 
Missionaries who preach in the nalionallanguage with 
(he design of making converts, are frequently inter- 
rupted by the audience when an error escapes them, 
rile speeches of tliu Arnucanian Orators are said to 
be highly iBgurative, allegorical, and elevated they 
. contain all tlie essential parts of rhetoric, and arc 
constructed by its rules. Their style is impressive, 
and seems capable of being directed to the pas- 
sions. lliey are fond of poetry, which is express- 
ed in blank verse, not in rhyme, and, like that of all 
barbarous nations, is employed on warlike exploits. 
Its images arc bold, lively, and animated; for it 
has been truly observed, that unrestrained enthu- 
siasm is the chief characteristic of the poetry of the 
-Lrai mng. uncivilized. Their learning, however, is very limited, 
and certainly the cultivation of poetry will not readily 
lead io its improvement* In physic, the Arauca- 
nians deal in simples, or the practice of ceremonies) 
and their leading theor^r ascribes the origin 4)f all dis- 
eases to insects or witchcraft. Ordinaiy remedies are 
resorted to for destroying theformer; but for the JuUer, 
a different course is followed. The physioiau liaving 
lighted 11 ]) the patient's room, desires the women to 
smg a doleful tune, to the accompan^ent of drums, 
while he fumigates tlie patient, anil a sheep, r.bout 
to be sacrificed, with tobacco smoke. Having killed 
the animal, and sucked some blood from its heart, he 
approaches the patient, pretending to inspect ids 
belly for poison which has been ^administered by 
some sorcerer, and then falls into a pretended swoon, 
accompanied by frightful contorsions. While the 
sick person's relations question him cOnoeming the 
cause of the evil, he answers in a manner the most 
suitable to the occasion, or fixes an accusation on 
some indWiduol, which frequently leads to the murder 
of tlie innocent in revenge pf the supposed injury. 
Their physicians, fiowever, are capabte of reducing 
dislocated joints, and setting fractured bones ; they 
can even perform wonderful cures of wounds, and 
have a sbght skill in dissection. 

The Araucaniens divide the year into twelve 
months, the names of which are characterized by 
their properties, as Avun*ciMn, the month of fruits ; 
Cogi-i'ujeiit the month of harvest ; Huiu^cujeHf t^te 
unpleasant month; Hucul^cujepy ^ first tnonth of 
winds ; thus somewhat resem1||ling the Prniml, Fkh 
realf Nivose, in the revolutionary language of the 
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French. They divide the day into twelve parts, each Attncatiia. 
equal to two hour* with us m duration. 1 he stars 
are classed in constellations; they are acquainted 
with the planets ; and some among them even en- 
tertain speculations of. their being oilier inhabited 
worlds. Comets are supposed to originate in ter- 
restrial OKhalations united in the higher regions) 
and they call eclipses the death of the sun or moon. 

Few generations can avail themselves of the know- 
ledge of their ancestors, or preserve their own to 
posterity, where writing is not practised. 

They have little acquaintance with the arts, and 
are ignorant of the principles of commerce : chiefly 
employed in warfare, they arc accustomed to constant 
privations, and thence abstain from those luxuries 
which are the oifs])ring of a state of pence and the 
arts. Their principal mauulacture consists of povekos 
or Indian cloaks, which some years ago they were 
wont to dispose of to the extent of 4000 annual- 
ly, either to the neighbouring tribes or to tlie 
Spaniards : their ether articles of traflic are cattle, 
horses, feathers, and baskets of curious workman- 
ship, They have the character of strict integrity 
in commercial transactions, which are conducted 
entirely by barter. They have no money, and for 
their, own commodities receive wine, iron, and hard- 
ware. 

The government of the Araucanians bears some Govenb. 
analogy to the feudal system, but it does not appear, meat 
that, as in Europe, tlieir lands are held by military 
tenure, llie whole territory is divided into four pa- 
rallel districts called Uihal^ynaptist being the mari- 
time country, the plains, the country at the foot of 
the Audes, and that which is occupied by part of 
these mountains. Each district is subdivide into 
five provinces, and each province contains nine coun- 
ties ; therefore their totm possessions are partitioned 
into an hundred and eighty parts. Each UM* 
niapu is governed by a chief, styled Togvi or com- 
mander, subordinate to wliom are the ifyo- Ulmenes, 
and on these» in so far os respects mmtoiy aflairs, 
are dependent, the {7/steaar, under whose immediate 
jurisdiction the. counties are placed. AH these orders 
have badgeaof distinction ; the 2bfai a stone hatchet, 
the Apo- Ulmen a silver-headed baton, encircled by a 
ring on the middle, the Ulnm m. baton simply with 
a Sliver head, and their dignities are hereditary. The 
whole combine in a great national council usually 
held in a plain, where the pleasures of the table us- 
ually divide their attention with state aflairs. This 
grand council is vested with the power of declaring 
war; and. the election of a military commander in 
diief, .4mmediatly follows a resolution to that effect. 

Should none of the Toquis be themselves qualified for 
so important a station, any other person whatever 
may be chosen, even one oHow rank: and on his ap- 
pointment he assumes the title of Toqui^ bears the 
stone hatchet, whidi is laid aside by the rest, who 
now take aft oath of fealty to him. He regulate the 
number of soldiers to be furnished by each portion of 
tlie state, and nominates the higher officers, who have 
the clioice of their own subaltemB. Meantime ex- Warflirr. 
presses are secretly dispatched to all the allies of ^e 
nation, announcing the approach of hostilities : which 
are intimated by investing the envoy with a bundle of 
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actually commencedi the snemy waddi. 

ed to the arrows The armica eoiiiiit>of ftee at lix^ 
thousand uieiii cavaJty’^ and: inflntty, thoQ^ aoote 
authors who hme ufaStteu oit tMe eubjeot, denfthst 
the wiiole oomUry oaa podooO 'Mieh a toe : the in* 
fantry is divided. ioto rejiifMtiy of 1000 each, con* 
taining ten comyaniee of lOO asen: the o&valry is 
dividd in the same^ ttnnmer^ but the numhers are^ 
not always aHke: their arms m sweids and hmees; 
those of the iniantry, pibes or clubs pointed 
iron. The onse^ of these troops is teirrlble; they^ 
bear every thin^ before tboBD^ and always try to cope 
hand to hand with their foeiw Baifo smier, as was 
the custom of Europe in fouihd tunes, carrieB hia own 
provnions, which consist only of a small bag of 
parched meal; and thit' diluted with a little water, 
generally proves sutficient sabsiatence until readiing 
an enemy's country, where he can live at iroe quarters^ 
Their conflicts are conducted with great ddSperotion, 
though, at the same time, wowderfol regularity and 
subordination are preserv^: hut arall pant after mi* 
litary glory, and as valour is the only path io fame, 
the post of honour is eagerly conitra, where rank 
after rank is successively destroyed before defoat or 
victoiy can be declared. Tim battle over^ and the 
spoils of war divided by equal portions^ according to’ 
numbert,.nokuar;psoportion tO' rank, die next^oere^^ 
nsony is ahorrtbie sacrifice of one ef the unfortunate 
captives to the manes ef those vfoo bgve fallen, call* 
ed PhUunemtf ortbe dance of the dead. Many bar* 
baraas^nationsj. ni^ some essargbig firom the dark- 
ness of torsava^s state, harejlsm accostiomed to 
ofe up human saenfieee ; and all mankind have be- 
lieved, at one period or other in thmV pi^em to cU 
vilization, that Uaodi wei^grtttefldste their Deities, or 
that it was neoeasamforthe repose of their deceased 
relatives* Some, leas cnid and' aangumary, have 
been content with the destmciion of the lower 
animals;, but others, more otnoelousv have ihed the 
blood of their own specict^ This deliberate minr-^ 
der has been of three distinot descriptions : firsts to 
propitiate Divmistes, or to avert, their wrath ; second- 
ly, that the victuas imght be useful, to deeeesed por- 
soDS passing to^aifutuie state; and thirdlyv that the 
moaiee of toe wise had.fldlen in war might be ap- 
peased. TfaeJFVo/eeeee,neveftoe80,isseldom resort- 
ed to; but> wlien^deflinaiRieden, it is condneted with 
great formality. The nuserable prisoner is seated on 
a liorse, deprived of; its ears and tail, with his face 
turned towards - hisr ewii^ oountry, and ignominiously 
conducted^ amidst a circle of Araueanians and 
their chiefs. Hiere he is obliged to dig ahele in the 
grouad, wherein a number rods, are cast in suc- 
cession ; Wfd whtfo he repeats die nasses of the war- 
riors of hu nation, the sufrounding sokUera accom- 
pany his words wldi (ximeiiqit and eaeoiutieiie* He 
18 next ordered to .cover the hole, as if to bury the 
* rq^tttarien aad valae of his fellow wairiorS| . wham he 
. has just named. Then the Tofmt or one of hk 
bravest oompantons^ ambitious , of the honour, dashes 
out the brains of the untounate viotim with a ci^ 
But the si^mnity is not yet cofej^ed; fer^ witli 
cannibal-iike ferocity, his heart is instaiitly tom oal^ 
and prasented to the Chief, who, sucking a little of 
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tfawbfoedj transmits it to his to fitorhk Aiwitto 

egnaadm' Should the skull of the prisoner^not have''«^V"^ 
beea^lMured bv the violence of the blew,> » dup^ie 
maftr of it, whh^ as is told of ihefUloienrScYthiatlSi* 
is* used at the^suoceedtng banquets. Meanwhile the 
seldiorwstrip the flesh fi^ on the bones, in order to 
prdeure them for flutes ; and, having cut off the head, 
cany it on rmhe around their ctrdo, stampmg a 
measured march, and vociferating the war song , of 
Savages. In the next place, the head of a sheep is 
applied to the mangled corpse, and< the whole cere* 
mpny closes with a scene of riot and intoxication. 

Should a truce follow victory or defeat, and both, or 
either side be weary ef tbe contesti the parties meet 
in congress, tmd an Araudanlan Orator miufies a speech 
on the evils of war, the advantages' of peace, mid 
the most eligible means 4>fniuttidlly preserving it. A 
branch of tlie cinQamon*tree is here a pacific d^lem, 
as that' of the olive is elsewhere. If the enemicfT are 
Spaniards, their Prerident or leader makes an^ answer 
adapted to the circumstances of the case; and ar- 
ticles of treaty haring been agreed upon, several 
chUifmquti are sacrificed for Its permanence; Ihe 
Cliiefs of each party then particifiate of a meal to- 
gether, and presents are distribute to those of the 
Araueanians. It is aflirroed, that, as the latter suf- 
fer ka^from warfare, and conduct it without much 
difficulty; tliey never sue ibr peace, and thence that 
die first overtures always proceed from the Spaniard^ 
with whom they have incessantly been ^gaged in 
bloody imd destructive contests. But it is rodier to 
beinmnred, from the best authorities, tliat they have 
not invariably felt equal confidence ; and that their 
nantos, at the end of a war, have been so greatly 
dimmishml, as to make them as desirous as their 
foea of pacificatton, A congi ess must frequently he 
repeated, as without it, the Araueanians, a haughty 
race, would consider foemselves neglected and de* 
spis^, and go to war for no other reason. 

ihB civil code of toe people is very.limited, and, Lhv^h. 
os well as their criminal laws, rest entirely on con- 
suetudinary principles, none being written. The lat- 
ter chiefly respect the punistiment of murder, rob- 
bery, witchcraft, adultery, and treachery, which are 
sdl capita) ofiences. The murderer^ Imwever, can 
escape by a pecuniary composition with the relatives 
of die deceased ; and husbands and fathem oiw not 
subject to any punishment for. putting their wivea or 
chfidreu to death, because Uiey are judged to be the 
natural masters of their lives. Persons accused 
of aoi'cery are first torturetl by fire, on purpose to 
obttBn M mscovmy of tlieir accomplices, and then stab- 
bed. with daggers. Execution immediately follows 
the sentence, and justice is sometimes administered 
ia.e.vei3r irregular and tumultuous manner. Impa- 
tienl^of deky, the Araucaaians often resort to the 
law af< letaltatioB in leaser .ofiences, which leads to 
the subvenion of all publie. order, and is the source 
of nmy enormities in their tom becoming the bb» 
jeets ortfais^lto of retributive justice. 

TfaeireligtoiL of the Araucaniaiiis is a componaad ofltdigion. . 
absurdity rinvented by tlie designing or superstkioua; 
atidiimpoaed oa^the blind and credulous whoea^ey 
feiuid.m«^ to receive it ; but, amidst thattordity, 
Goiitatog^aox&e> principles which ham geiieraiiy 
3 p 
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Arauciioia. been admittedly Itht merer^ectingr part of ixian- 
' kind, 'fhey are said to believe m a Supreme Being, 
who has subordinate Deities, like their own subaltern 
officers. One of tliese is the god of war, another a 
benevolent, and a tliird a malevolent divinity, who is 
called Guecutm, Tliis last is the most active agent of 
all others, and the source of every misfortune. If a 
horse dies, it is because the Gueatbu has rode him; 
if tlie earth trembles, it is because the Guecubu has 
given it a shock ; nor does a person ever die, who is 
not suffocated by the Gueculnu Such is the lan- 
guage of the Missionaries, from whom alone our 
principal knowledge of the Araucanians is derived. 
However, tliese Divinities reOeise no adoration ; they 
liave no temples, and only on occasion of some severe 
calamity, or the conclusion of a peace, are sacrMces 
offered to them. Then the Araucanians immolate 
animals, and burn tobacco, which is esteemed the 
most grateful incense. Tho Buiireme Being, and 
the benevolent Deity, are invoked on urgent occa- 
sions,*^those which most naturaliy induce mankind to 
seek die protection of superior powerw Christ- 
ianity has never made any p^ress among this na- 
tion ; and although the Missioharies are welt treated, 


though before his arrival, a toll is exacted by another Avsncsuii/ 
old woman guarding a very narrow passage, who'^'^V'^^ 
naOievolently deprives the passenger of an eye, in 
event of remsal. In this Efysium tiie same functions 
arc exercbed^by the souls of the deceased as on earth ; 
husbands have the same wives, but die latter liave no 


children, because that region cannot '^be inhabited 
by My but the spirits of &e departed. They may 
revisit their own country, still possessing the same 
properdcs as when united to the body; and the Arau- 
canians conceive that the tempests of wind, or thun- 
der and lightning whtdi.they witness, originate from 
their, iurious combats in the air. A storm never liap- 
pens among the Andes, or on the ocean, which tlieydo 
not fberibe to a battle between the souls of dieir de- 


ceased countrymen, and those of the Spaniards; 
the roaring pf the wind is the trampHng of their 
liorses ; thunder die rolling of drums ; ond lightning 
the da^eo of their artillery. If the course of the 
storm traVIris towards the Spanish frontier, they be- 
lieve diat die spirits of their countrymen are victo- 
rious ; if it approaches their own territory, they arc 
overwhelmed with consternation, and encourage them 
to be firm and resist their enemies. 


respected, and allowed ample liberty to preach their 
doctrines, they are utterly unsuccessful in making 
converts. The Araucanians are extremely supersti- 
tious ; they have implicit confidence in omens and 
divination, particularly such as may be gathered from 
dreams, or the flight of birds ; and he who has 
confironted death with intrepidity in battle, will trem- 
ble at the sight of an owL They entertain uncom- 
mon apprehensions of pretended sorcerers, who they 
imagine keep under control a kind of beings par- 
taking of the nature of men and animals, conceded 
in caverns by day, but let loose to transform them- 
aclves into nocturnal birds, that shoot invisible arrows 
at their enemies as they traverse the air. On all oc- 
casions they consult Soothsayers, who boast, of their 
own powers, and give firm credit to their predictions. 
The immortality of the soul is a principle admitted by 
the Araucanians; they maintain that the human iVame 
is compounded of two substances essentially different, 
one destructible on death, the Other incorruptible and 
incorporeal, which exists for ever. They have also 
wavering ideas about a place of future reward and 
punishment, situated to the west beyond the sea ; but 
regarding the actual state of tbevirtuous or tlie vicious, 
they are not agreed. Their funerals are ceremonious- 
ly conducted. The body of the deceased, clothed 
in his best attire, is laid on a high bier or scaffold, 
where it remains during the night, and the interval 
is passed by fho relatives in weeping, or in eating 
with those who come to of&r consolation. This 


Though the Araucanians wander about their own 
Oduntry, they are rarely seen out of it, unless while 
waging war ; sometimes they cross to tlie eastern 
parts of South. America, and, meeting with anotlier 
tribe called Pampas, repair to Buenos- Ayres, there 
passing for the people of that nation. 

Our knowledge of their history is limited nearly to History, 
the period when the American Continent was visited 
by Europeans in the fifteenth century ; and as they 
are thepaselves destitute of written records, it must 
be sought among the S)Mimsh Chronoiogers. About 
the year 1450, an Inca of Peru attempted the con- 
quest of the extensive region of Chili, and con- 
sequently, of’ Araucania along with it ; but his army 
retired on being defeated in a sanguinary engage- 
ment. A century later the Spaniards having gained 
a firm establisliment in America, resolved to extend 
their conquests, bat were obstinately opposed by 
the Araucanians with a body of 4000 men, led 
beyond their own confines; and their conduct on 
this occasion, thcMigh they did not prove victo- 
rious, impressed their enemies ,with apprehensions 
which have never abated. The Spaniards, were 
at length enabled to :ibrm settlements within their 
boundaries; and sometime ofier^ Pedro de Val- 
divia, a celebrated officer, was defeated in a pitch- 
ed bmUe, taken prisoner, and dispatclied wito the 
blow of a club, about the close of the year 1553. 

A period of bloody warfare followed, wbidi cost the 
Araucanians ' the life of their favourite commander 


meeting is called caricahuinf or the black entertain- 
ment On approaching tlie place of interment, a 
woman Walks behind strewing ashes on the way, to 
prevent the soul, it is supposed, from returning to its 
late abode ; and the body being laid on the ground, 
is surrounded with arms and omer instruments, and 
covered with a pyramid of earth or stones, t^me- 
times a horse is killed and inclosed among them. But 
no sooner do the relatives retiib, than, according to 
tlieir ideas, an old woman comes in the shape of a 
whale, to transport the deceased to the Eiysian fields, 


Lftiitaro, whose talents were held in the highest esteem. 
Though sufficiently exasperated before, their resent- 
ment wasinflamedstiilffirther againstthe Spaniards for 
toeir barbarous mutilation of those unfortunate prison- 
ers who fell into tluur hands. One of their bravest 
commanders Caupolican, being treacherously betrayed 
after a gallant resistance, was condemned to be im- 
paled alive, and shot with arrows ; but when brought 
to the place of punishment, and beholding the igno- 
mmy that awaited him, he hurled the executioner 
from the scafibld, excising, ** Is there no sword, 
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Aiyc^ ai>d fiome lew cowardly hand to be found to put to 
^death a mao like myself ^ This hasnotlungof justico 
in jt»— ’it is base revenge,” But the merciless Spa- 
niards were deaf to ms appeaL Vaifioua successes 
and discomfitures ensued, wheiv about^the terminal 
tion of the sixteenth oentory, the Araucanians be- 
sieged the enemy in the fortress of l^lren. Unable 
to rtnlucc the place so speedily as he desired, their 
chief presented tiimself before it, mounted on a dne 
horse recently taken from the governor, ond chal- 
lenged the Commander, Don Garcia Ramon, to single 
•combat at tlie end of three days* The deibnce be- 
ing accepted, the Chieftains met, each accompanied 
by a small body of men who stood at a distance. 
Putting spurs to their horses, they advanced impe- 
tuously, but at the first encounter the AraUcaman 
Togui was pierced through the body by his adveis 
sary's lance. Kefusing to acknowledge himself vaixmish- 
ed, he endeavoured to remount his horse, but*in^mg 
so expired. These events .were followed by the siege 
of Villarica, arich and populous city belonging to me 
Spaniards, which, after a resistance of two yeam and 
eleven months, fell into the hands of thoAraucanians. 
A similar fate awaited Imperial and Osomo, other 
cities of equal importance, and their inhabitants were 
led into captivity. Incessant * wars, with very short 
intervals of repose, occupied almost the whole of the 
seventeenth century, arid thousands after tliousauds 
fell in tlieir prosecution. But the Araucanians receiv- 
ed an important accession to their strength, in ftie 
union of a warlike tribe called Puelcbes, which was 
thenceforth incorporated under the same government, 
Theeighteenth century didUot open more auspiciously ; 
for although acessationofhostilitieshadprevailedsome 
time, the Araucanians became sensiblo that it afford- 
ed opportunities for the Spaniards.4o form new and 
permanent establishments within thcfir territories: 
the arrogance of those who resided among thmn, 
under pretence of protecting the missionariei, liad 
glso excited their indignation. Villumilla) a man 
of low origin but distinguished abilities, was appoint- 
ed military Toguif or commander in chief, and formed 
a plan for expelling the Spaniards from the whole 
coast. But his attempt to raise bis own and the 
neighbouriog countries, in the vear 1;733, proved 
abortive, and the wih was marked by nothing except 
some inconsiderable skirmishes. Peace having been 
restored, the Spanishdtovenkor conceived a scheme 
for the civilization of me Araucanians (regarded as 
chimerical by those best acquainted with their dis- 
position), which was persuadingjbem tolive in cities. 
They apeicd, however, to build a ct|^,'imd were sup- 
plied with materials by the $paniar&» whp also had 
assistants and superintendents on the spot, but sud- 
denly smzing their arms, they killed overseers, 
about the year 1753. Peace was oaoe more inter- 
rupted by repeated encounters, and at, length a 
bloody battle ensued in the vear 1773* The Spa- 
niards found themselves unable tqre^ aw settle- 
ments within the Araucanians’ territories, and tlie na- 
tives, in opposition to all the skill and force employed 
against them, have ever sincebeen able to keep posses- 
sion of their country. See the excellent wort of 
lina, on the Naturai and Civil Hutoiy of Chilit and 
Alcedo's Geographical and Hutorim Diitionarp, 
Art. Chili. (s*) 
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. AECON ( J. C* £« Lb Michaud D’), aFrenc^ en-^ Arcqn. 
gmsie^ and military writer «nf eminence, and ipemo- 
raWe 81 the inventor of tjie Floating Batteriee em- 
against Gibraltar, was bom at Pontarlier in 
tite ys«r.,1733< He was originally destined for the 
but, instead of employing himself in the 
stales suited to that profession, he became wholly 
engrossed udtb plans of fortifications, and was at 
length admitted, with tlic consent of his ^larcnts^ into 
the Corps of Bngmeers. He distinguished himself at 
several sieges during the^ seven years' war ; and had 
acquired so much reputation by his professional ser- 
vices and by hif writings, that he was specially em- 
ployed to assist in grand effort made by 

France and Spain for reduction of Gibraltar, in 
1 7$^. It was about thia period pro wefed tlio 

famous floating batteries; im invention which Inspired 
the corobine^d armies with the greatest hopes of suc- 
cess, and^ which at first occasioned no small degree 
of alarm; in the British garrison. The battering 
ships,” says Drinkwater, in bis interesting account of 
this memorable siege, “ were found to be no less 
formidable than foey hod been represented. Our 
heaviest sheffs often rebounded from their tops, whilst 
the 32 pound shot seemed incapable of making any 
visible impression upon their hulls. Frequently we 
flattered ourselves they were on fire ; but no sooner 
did the smoke appear, than, with the most persever- 
ing intrepidity, men were observed applying water, 
from their engines within, to those places whence the 
smoke issued.” Of the ultimate fate of these ex- 
pensive aiKl fonnidable engines of attack* all British 
readers musl; be sufficiently informed. Not one of 
the whole ten escaped destruction from the bombfs 
and red-hot balls poured upon tJicm from the gar- 
rison. M« D’Arcon, Iiowever, published a me- 
moir to show, that his batteries were wilfully ex- 
posed to destruction through the envy and jealousy 
which the contrivance had excited among the Spa- 
niards ; and this statement seems to have obtained 
tlie g^eral concurrence of his countrymen. But 
projectors do not readily admit any inadequacy in 
Uiek schemes ; nor will a vain-glorious*^ people, 
who have, been foiled iq war, ever ascribe their 
disgrace to the superior skill or constancy of their 
enemy.. 

M. D'Arcon appears in the capacity of a 
neral in the first years of the Revolution; ^id, 
in particular, was employed in the invasion of 
Holland, where, in 1793, lie besieged and took 
several fortified, places. He soon afterwards with- 
draw, or was ariyen from public life; and re- 
mafoed, in. retiroment till 1799* when he was 
ipade a member of the Conservative Senate by Bo- 
ni^arte* He died the following year, aged sixty- 
Sevan* He was a member of the Institute, "and au- 
thor of the following works 1. Rtflexiom d*un In^ 
geniiurf.en repoMc d m TactitieUi 1773, in 12mo. 

2 * Ckfrremmaance sur T Art de la Guerre, entre m 
Colonel Dragons et un Capiiaine d’ Ltfantrie, 1774, 
in 8 VO. 3. D^ense (Tun Shst^.ine de Guerre Naturakt 
&c* 1779, 3 VO. 4 . Mmoires pour servir a l^His* 
tmre^^gede Gibraltar, 1783, in Bvb. 5. CmutV 
dtraiione sur titfluence du Genie de VaubaUf^w la 
Balance dee Forces de PEial, 1786, in 8vo. 6, Exam 
men details de V ^wportante Question de WtUiti des 
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Alcy piam FoHiii ' tt 17^9, itt «vo. iiid«iicll bfthe 

. ,H.. i/DelaFmeMilitaireC^Hdi!fkdaf^mR0f^ «idtc4 to’it It foitteriottk, tfc^ 

Conservdteu^i, 1 790 , in tih. 8 . CtmUid&atk^iti Mi- «b | 4 ve ltt>pnB»emy)P 6 ftftijB|r 4 o the 

^ tUaim et Politiq^es sur hi Fmt^dtiotu, 179«,l'fai Simtoih ftr ^Hw liUU inked ♦ 

8vo. This work vre8 ptd>H$M at the expende ^^ sHMilliw# 

Govemthent, and centeinB a eoft of digett df dll -Tlie ,ntiidind,<«r AmMiiie, kniite between Sitnatiom 
hn observations and pinions on military iiibjedtg. lios^ iMtude, end dsesween W 

—See Biogn^le Tom. L and Bkgihaphie widS^ldrenoafiMrWM Edtithnsttfafisbomid* 

Vniverselk,' Tom. tl. ethkr InvkkiMieB on^ tiertli, by Shirw of 

AKCY (Pa tafCK D*), Member of the Aeodemy Fmk end Dmd>aH«mkt to ^eait, by ^tbo Irish Sea 
of Sciences ^ a general officer ki'lhc Piebdii on the sottfhi Ind byHSe ^Atlmiic Ocean on 'the 
anny» Chevalier of the order of St Lotifi, dc.%a8 wkt ^IbeVIrth df0yda» wlikdiiei^e^ itdhnn the- 
bom in Irethndin 17S5. Hk>fakbnth,ln commouenee Shimef^Reiiftawvfhmaifilmlmtmdai^onfb^ 
of their attachment to the mWe of SttArt, left Ire- eatt ' ImMsaseit len^i dmm the^MaUiof Exteuu 

land, and settled in France. ' He ettfdied Maihema- ontlmBOUfli, to the mohit of Avdnamurehan on the 
tics with distinguished akieen under ^C^aut the noTtlv'k 115 miles t m breadth OboveSS; end ftom 
elder, and bad for his fiffito^todiuW Ae celabi^ Ae winiiinge of numerous boya mid oraebmith 
Clairaut Ae son. He ebtffiiiwd a eommitii8m in Ae Which the Wt k ^'everywhere indited, % li suppos- 
French army ; and, in 1706, was embathed in Ae ed tobkiw^ limse than SOO lades of Wcoast. Of 
expedition which was intended'to miAe a deecent in 87 paikhm iiito which the mainland of^ ArgyloAire 
Scotland. He was made prisoner, and was trmued k dWided/t#o ofwfaich beiongin Mit to Invemess- 
like oAer prisoners of war, noliotlce being taken of Aire^^oi^y one k llAgeAer hdand. The extent of 
his havMg Wn bom a British subject, ne eobtU Ais wutfM the '0okuy, of which the^land coniprc- 
nued attaAed to the House of Stuart during the hem 880b eqiuure miles, and the to 

whole of his life. ribm one^AwmehA j^ of Aewhete ofBceilan^ 

In 1760, be publkhed his Emy oa AftUkry. To Having mrintedbut AepTbicipol divtsiom, and given 
estinmte Ac force of Ae explosion of gun^pmer, rgeueral view of Aeioiihee in AC article in Ae body 
he employed a cannon suspencfed, to that Ae arc of Cr the work, we shalMieie oottfine our notices to the 
Oration described by it on its bring bred, was a industtyiad eondfrion^dfits inhAitants. 
measure of Ae force of explosion. To measure Ae The 01% drops ciitivaled to any extent on Ae Agricul. 
inidal velocity of a projectile, he Used Robins’s ma- tnabdimd^^ Ai^ieAffkm 'bear or bigg, oats, and 
AihC. Robms Aowed, that when Ae vrioetty of potatoes. A li& wheat aIs aaiied near Campbell* 
a pr^ectile is great, Ae resistance opposed by Ae town, aiAboAerparm «f.Kintyi«;'and« fe^ 
air is not 'in plmportion to Ae square m Ae velocity, as of tomtps ate occasionally seen, bot AieAy on 
as utlfe'caAwhenAe velocity issmril. D'Arc^made the ferms efproprietort. Clovers mao, more 
experiments with a view of asceitaiiiing Ais law, but Awpiimt, have net yet eeae ibto^exteniive onlture, 
wiAout success. His work contains mat account of tootvriAitandmg tmeae, and other green arops, are 
experiments made %Aim to detmtidne Ae molt ad* belter idipied,1mA to Ae aUmme and Ae leading 
vantageouslengA or cannon. He published a priper btabifem of the holbaiidiy of Ae oeuntvy, Aan 
on hydraulic maAines in 1754, where he tiMs of grrin. Wio prlUcipaliA^ m the cultuie ef bigg 
Ae maximum of effiset of water-wheels. He also Is >Ae itijqily of ithe dwtiliariea. The great body 
pAlkh^ a paper concerning the dunttion of Ae of Ae inhabitiiiits tfve ahi^ on oatmeal 

impression of liAt on the retnie. He found that Ae and potatoes ; of Ae feimrir of whick they have been 
revolution of aluminous point must be rapid, soas b Ae practice ^of iamoiriBg 4Aottt 4M),(^ 
to bo peribrmed in of a second at Ae feast, in ddO^lbS.) annuriiy. iConsidiiibfe tpro^ess, indeed, 
order to produce Ae appearance of a continued 1 q<» bii' bek lOaide k fete *m Ae limpovement of 
niinous circle. t^ficufeUre, hut ^s% neoeisari^ titoiitedl^ Ae 

He was of a handsome figure, and passed muA imoll^^porliod^ef laiid profitable ^cAUva- 
of his time in Ae gay world. AAort tfem before tiont Aeie bring only \185XhA ncres arAle out 
his death he marriA a young lady*his niece, and of i;408;<MK) Whfeh Ak jiiurt of Atgyleihire con- 
took tlie title of Count Although awslAed to Ae tMat; as well as ,% ^kne mode & which, A1 
House of Stuart, and Aerelbre ' inimical to Ae vw^ ]at%,1hram iweie Asfe--^wriA0^ 

EiigliA Government, yet he admired Ae natfenal ik perfi»rmince1m^mit|y tdx^ Even, 

character of Ae English, and was : attentive to at 'Ak ira M 
Englkh traveUers. He died in ITTR, and was sac- pfnmfeent fimiOs #*Ae raudal ages,— a few great 
ceedediuAe Academy by Ae Abte BMat (v.) pv^rietors, Sfelfa ^lMMerak^fe^ 

Mainland. ARGYLE8H1RE, Or AntYUtMiMt, an exten- poor. Of Ae tvriUed tent, talten In 1751, of Ae Valued 
sive GoAty in Ae west of Scdtliidiils usually de- malnlaafi, wkh Ibitr auMin Ailamli, amoanAig to Rrat. 
scribed under two great dtvkion%^.^e mainland, 1^9984, '8i.ir4,isimoffiWibitrAkelongs’ to ^ 


^ Those of Ae first rate are Ijilay,' Mun, and Jura ; ofAe aeCcnii^*-G« , Ad'Cara, Colonsay, Lismore, 
Tyree, Colli lllva and Gometra, ICerreray, Luing, Seil i^^SacU ; and of t ‘ ^ ‘ , idmgib'8blUMi» 

Icolmkill or Iona, Eisdrie, InA KenncA, Stoffii, wMi Cmmy* 
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tli|itp9Qo4»«iil^r4le- 
ditti»l«iig «11 puidie iMirtoi; bat in 179^ wban the 
i^iouHural mnm fii the County wa« pitbUahed, 
the grots irentsi had risen icolleoted 

from upwards of 9700 tenaiitsi^aiui in iSU the 
rent (^^libewb^Ctounty»^of which the Islands apt^ht 

Real Rent produce ihopt ^9 fiRlt,4Uii0ttnted|0 jLl99,073> ads. 
Sd. f»r the iihriii^eMU^ the houses to JL^idoe, 

liXL Ihe^fteipwnttrniwOMenoe^ 
which has taken Aim b Ihie Qoimty ia^ the last 
fiftyjmars, end Ine example and encouragement of 
the Bake of Ai^ie>«the grenteit kiMihoUer^^^^^ 
caDDotJnl to extm n more beneficial system of ru« 
raleconciny* ;> 

Cal tic. Cattle were long the principd^souree of the reve- 
nue of itheiandholdem and tenantry of AtgyMtre ; 
and tbe^siatiTe breeds which has been unproimdof 
late by more careful trenOnent, is well known to be 
equal, if not sumoVi to any mber race Of in 
the kingdom, ^ek munber io 1 79S was^eoihputed 
at upwards of 50,000, and they are understood to 
have increased since ; for though they are now ex- 
cluded from the more elevated jtracts, which are 
more profitably occupied by shoept't^ inipicoved 
management of the met gronndt has, upon the 
• whole, enlarged the means of (their subottence. 
These cattle are sent foMn tht country in a store 
condition, commonly wfami id^t three vears old, 
and fatted on the pastures of the south, the greater 
number for the consumption of England. The daily 
begins to he fm 4 dMect of nttentlmi in the peninsula 
of Kin^re, where there is a huge pronortfon of arable 
land, but oannot^he eittMided to m inlimd and more 
sioantainous dimriots of tlm county, . 

filiccp. Until the middle of last oeDtniy,the onlyshe^ 
in Argyleshiie j(iad ikxk number^ waSr mosinsider- 
able), were of .the small natire racOf the , same that 
are still, to be^foond uiTtka ^ebrii^ and in most 
parts of the Higblandi of Scotland and of Wales. 
About that peri^ coarse; woolled heath she^ were 
introduced into the higkr and more barren dis- 
tricts ; and as it wM^soon discovered that the scanty 
lierbmof thm ^oomy .mountains,. cou^ con- 

verted into a mmm^Ki’^ter qnant^. pf mutton titan 
of beef, besides yielding a valuable ajrticle of manu- 
focture,^-^eBe hardy anupals soonvaftraad over ex- 
tensive region^ igmnw^hh^ cattle would barely sub- 
sist in the summer months: and the income of the 
landed proprietors, and of the public, was accordiog* 
]y augmented •hi ’prepolSion. Notwithstanding the 
outcry of ignmnee, luid the tnoiW mischievous spe- 
culations of ndstidmApbihmthropy, % 
of this species of live atoeic, jmw W to about 

500,000, Ims not, as we shall see immediately, Imd 
the efi^ofdimmlriimglhepopulatian (^ArgyM 

Wood! and In this division of theiCounty, tbepe i|a consider*; 

Plaoti. able extent of natundoeppiee woods ; nrobably near 
40,000 acres, which are oat periodieaBy, eemmonly 
every 19 or SO years, and aire understood to return 
about SOs. per aere annually. ^Very extenri^fdam 
tatiqps have been formed by the Puke of and 
other proprietors. About SO jjmars ago,ffosie of 
hit Crece were reckoned to contain 2,000,000 ^ 
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tea^ #in weeih 4s, eaifo, imDunting eofoe ‘enor-dimMiivr. 

aiimwwitmAfL.ia(K^^ 

> Next m importance to its agricdturo.arBthe^fishe-^*^^'^®** 
fills, which, the great extent often coast, end the' 
ffol^ of the; dietrict, penetrated in almost eveiy di- 
.imOtion by arms of the sea, and traversed by exten- 
ake lakes, AUgbt to fomisli food and empk^ent to 
the jnhabitants, to an extent, perhaps, still greater 
than their barren territoiy and ungmiial climate can 
supply. Some notion of dmirgreat importance nrny 
be formed, when we are told tlmt the herrings caught 
in Lochfine. alone, in the years 1794 and 1795,, were 
computed to be worth more than L. 80,000 (Smith’s 
fong^tlie regulations of tlie reveniie 
laws in regard to salt are universally complaiDed of, 
as an intolerable grk||||||ee ; forming an insuperable 
obstruction to ihe ^ the lower classes, who 

have not the means, nor even ihe knowledge, wliioh a 
strict compliance with these regulations tssqutres. 

Whole cargoes of herrums have been thrown mto the 
sea in aputrid state, ana others used as manure, in 
consequence of the inability of the fishermen to find 
surety for the requisite supply of salt, according to 
law. 

The mainland of Argyleshire is principally com- Mineralogy, 
posed, of primitive rocks, whidi, in some quarters, 
are skirted and intermixed with those >of the transi- 
tion class; while fleeU rocks occur very sparirtgly* 

No volcanic rocks have hitherto been met with in 
the mainland of Arg}ie8hire, but foqse of an alluvi- 
.al .mature abound everywhere. The primitive and 
Imnsittob cocks are stratified, and the general dkeo 
4on 4h|Sr stxata is &om NE. to $W. The primi- 
tive rocks ore granite, gneiss, mica slate, clay slate, 
limestctM^ poiipyry, sienite, trap, and quarU rock. 
jThe trmisition nocks are greywacke, greywacke 
date, ckiy slate, trap, and quartz; and the fiortx 
socks are red sandstone, conglomerate, and rocks of 
the coal formation. The Isbrnds off the coast of 
Arvyleshire afford highly interesting examples of 
row eff the different classes; Isla and Jura of the 
primitive and transition rocks; MuU of fimtzand 
primitive rocks ; Staffii, Rum, and Cannay. of flmtz 
roeb ; and Cqll, Tyree, and Iona, of primitive rocks. 

Cool has been wrought for many years near Camp- 
belltown in Kintyre^ and lead at Strontian in Sunart ; 
and besides the slate quarries of Eisdale, an Island be- 

S tofois County, others have beep opened at 
elish in Appiu. 

ManufiietureB have made little progress in Uiis dis- Manufoc- 
trict, and no a^empts to establish them upon a large 
: icalc^have yet been successful. Mr Dale endeavour* 

^ed to extend to k some branches of the cotton ma- 
qitfocture, which failed, it ;is said, from want of water 
imarriage ; but a number of weavers in Campbelltown 
'lad itaneighbeurhood, have been employed for some 
rime Jn working cottons from Glasgow. The late 
2>uka of Argyle, almost 40 years ago, set on foot a 
irwdkn manufactory near Inverary, which, notwith- 
standing very uncommon encouragement given to it 
% Ids Grace and the other landed proprietors, has 
long in rather a languishing sute. I^ere is a 
d^fofmbMd in Klntyre; tanneries at Campbelifowii 
and Oban ; iron works in Upper Lom and at Loch 


s 
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' Arji{ylMhire.fine, below Inverttry»be1ongin|; to Engli^ companies, 
who bring the ore thither, chiefly for the sake of the 
charcoal which the woods afford ; ai^d near Campbell- 
town, the formation of salt from sea water has been 
lately carried on to some extent. The manufactute 
of kelp fl'om sea weed, to the extent of 600 1(^ w- 
noally, is none of the least profitable branches of in- 
dustry ; and liiat of their scanty crops of grain into 
ardent spirits, certainly the most pernicious.., 
Commerce, *The commerce of Argyleshire is also very limited, 
its exports consisting chiefly of raw produce ; slieep 
and cattle, and fisli, form at least two thirds of the 
whole : The imports are almost confined to the sup- 
ply* of necessaries, including osfy such ai^ides of 
luxury, as habit has rendered scarcely less indispen- 
sable. ; / 

But, Uiough such is tliepru^ts^ of this exten- 
sive territory, there is reason to anticipate a great in- 
crease of its wealth, of its industry, and of its popula- 
tion, as soon as a revisal of th» revenue laws shall 
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hro tmmed the present obstadei to the prosectu Argylfshire. 
tion of the firiieries. It is upon this species of indiis- 
trtr, tM the prosperity of the County must be found- 
ed) an^ it it only after wealth Has flowed in from this 
source, that the inhabitants can be expected to suc- 
ceed in manufactures or in commerce. To its natural 
advantages, a vm immoriant addition has been made 
b3r. the Cnofm C^ai, cut acrow^the peninsula of 
l6tttyre,ntanexpeoQe of 140,000 vwhfch shortens 
the voy^ fhwi ‘the West Highland and Hebridian CanaU. 
ports, to the vriver Clyfle, vabout 200 miles. The 
Caledonian Canal, from the access it will give tlie 
County to the German Ocean, and still more, from 
the frequent mtercourse of which it will be the chan- 
nel, must contribute, in m eminent degree, to the 
prosperity of Aigyleshire. 

The population of the whole County, as taken population, 
under the Acts iBOO and 1611, will be seen flrom the 
fbUowing Tables x 


1800; 


mSTKlCTS. 

UOUSC& 

OCCIWATIOilS.: 

1 PERSON8. 

Ininluted. 

By how 

many 

Families 

OCCUp. 

pied. 

1 

Pemna 
diiefly eni* 
ployed in 
Affricttl-. 
tore. 

chiefly «nv 
B%oa in 
Trade, Ma> 
atifiwttures, 
or iWidi> 
craft. 

Another 
Pmuu not 
comprised 
in the two 
preceding 
classes. 

Bfika 

Fehales. 

Total of 
Persons. 

Argyle 

2578 

2827 

4 

3494 

671 

9087 

6764 

7384 

14,148 

Ooim 

1259 

1880 

13 

901 

415 

5SC8 

SO64 

3470 

6534 

Way 

2370 

S898 

1 ‘ 

SSO9 

754 

GiSS 

6045 

6787 

18,778 

Kintyre 

2884 

8496 

8 

4252 

1079 

11,105 

7706 

9007 

16,718 

Lorn 

«439 

mi 

- -4. 

5254 

808 

7080 

6146 

6936 

13,088 

Mull 

1579 

1601 

2 

1868 

468 

5151 

4048 

4568 

8610 

* 

IS, 109 

14.2781 

32 

19,078 

4195 

43,884' 

58,767 

38,092 

71,859 


1811. 


msmiCTS. 

HOUSES. 

j ‘ oc 

CUPAT10N8. 


1 PfHSONS. 

1 

By Ih)w 
raacy 
FamiUc-H 
occu- 
pied. 

S'l • 
.11 

IFttmUm 
[ciiiffly eiD- 
ployeu iu 
Agrieol- 
ture. 

furnaiu 

chiefly 

fdoyed in, 

Trade, 

ttifaetnres, 

or HandU 

cran. 

AH other 

FWkMnet 

compruef 

|u the twe 

preceding 

cbaaes. 

Males. 

Females. 

Total of 
Pei sons. 

Aigyle 

Cowal 

Islay 

Kfiityre 

Lorn 

Mull 

2702 

1212 

2636 

2959 

2721 

3010 

3720 

1876 

8687 

3738 

2845 

3W, 

IS 

44 

1168 

6s 

353 

1568 

789 

1 1384 

1 1074 
1064 
■, 8642 

5A5 

u329 

615 

924 

752 

254 

1607 

. 158 
788 
1785 
1089 
■811 

7729 

3318 

6814 

8404 

6462 

7948 

7908 

3569 

7348 

9882 

7S17 

8886 

15,637 

6887 

14,168 

18,286 

18,779 

16,884 

15,840! 

17,868 

1721 

t 8421 

3419 

^528 

40,675' 

44,910 

dSyfSS 


* No returns for Ktlfintchen ahd Kilvicuen ; population in I791, 3002 

Tyiee, population in 1792, . . 3415 

Rum, Caimajr, and Muck, population in 1795/ • 940 


The whole ftopulation in 1800 must therefore have amounted to 78,217. 


6358 


(A.) 





Introduc- 

tion. 


ARITH 

rri < • ■ 

1 H E EH(yciopaiiid( t6nadnt^a ahdrt treatise of Arkh^ 
^ nietic, conatruotisd to the ordinOty way. But a 
iosophicat expositi^ ^of the pthiciples of numeral 
calculation has long been a^ deaideratoea in oiiir tya^ 
tema of elemeittai^itiatrttcdoin Tbe Operationa of 
Arithmetic, froth Iteitig ^ad coinmoit) are f|pe to be 
reckoned vulgar, and lidncb Abandoned to the Mind 
and mechanical apfdicattoh of, certain rides. Yet the 
study of numbers, if riffbtly dht^ed^ is admirably 
fitted for opening tlie mmd, and training it to habits 
of accun^^ thought, which are of such vast import- 
ance to tliepupil, whether he meahs afterwaids to en- 
gage in the details of business, or aspires to tba ulte- 
rior pursuits of science. But the theory of humetation 
acquires a higher interest, from its being ctos^ inter- 
woven with the texture of human society. Ine dili- 
gent inquirer may trace, in the obscure vestiges of 
ancient language and practice relative to num^rs, 
the slow progress of tlie mind, from the first, dawn- 
ings of reason to the full illumlnatioh of day. What 
avast interval, in the range of intellectual achievement, 
from the knots or shells Vrhidl the ferocious savage 
employs in reckoning his pnaohers, to that magip play 
of figures by which the astronomer* instructed in all 
the rifinements of calculation, and aided by the su- 
blime invention of logarithms, penetrates through time 
and space, and determines with unerring certainty 
the changes of tlie heavens in future a^ti 
We purpose, therefore, in thif article, to give a 
philosophical view of the ^ments'of Arithmetic. But 
our object is, only to skOteb the great outlineaof riie 
science, without descending to au the subordinate or 
practical details. The exj^tion of those principles 
in a simple form may proceed with ease, and will de- 
rive additional interest from the variety and import- 
nnce of the collateral discussions whi^ it involves. 
W'e shall endeavour to eluddate the origin of num- 
bers, to trace their early application, and to connect 
the progress of arithmetical computation irith Ae 
history of civil society. But to succeed in the per- 
formance of this task, it would require much patient 
and laborious research in quarters whtdi have hither- 
to remained almost unexplored. Where so many 
difiiculties must be surmounted* tlie first attempt, 
will need some portion of indulgence. We shall en- 
deavour to maintam perspicuity, though at the risk 
of appearing tedious. But while iut^tly pursuing 
the chief object, we may sometimes in observing 
the due proportions in toe distribution of toe subor- 
dinate rMs of toe discourse. 

Arithmetic may be viewed under' two very distinct 
forms, that would rei^uire separate appellations. 

1. Palpable Arithmetie, in which numbers aiw'exhi- 
bited ny counters, or abbreviated representatives of 
the objects themselves ; and, ^* Figurate ArMmetie, 
in which numbers are denoted' by help of certain 
symbols, or artificial characters, di^osed after a par- 
ticular order. The jptogress of Arithmetic is analo- 
gous to that of writing, but it has followed the ad- 
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i^nces and transStions of this sublime art at a great rntrodne- 
distance.^. The numeration by counters, balls, or 
strokes, evidently resembles hieroglyphics or picture- ' 
writing ; while toe invention of the alphabet, so hap- 
pily Contrived for the rapid transmission of thought, 
probably led the way to tlie subsequent discovery of 
Figurate ArUhmetic, founded nearly 
on similar prineij^es. . These capital divisions of 
Aritometic we consider in succession. 

PAtPAi^|r%BWHMETtC. 

Tito idea of nnmber, tbon^ not the moet easily 
acquired^ remounts to toe earliest epochs of society, 
and must he nearly cofival widi toe formation of lan- 
guage. The very savage, who draws from the exer- 
cue of fishing or ;huAting a precarioua support for 
himself and mmily, is eager, on his return home, to 
count over toe produce of his toilsome exertions. 

But leader of a troop is obliged to carry forther 
Ilia skOl in numeration. The systematic practioc of 
war and murder has ever distinguished our species 
from other animals of prey. The chib^in who pre- 
pares to attack a rival tribe, marshals his followers ; 
and, after the bloody conflict has terminated, he reck- 
ons up toe slain, and marks his unhappy and devoted 
captives. % If those numbers were small, ;hey could 
easily he r^reiented by very portable emblems, by 
round pebblei, by dwarf-sliells, by fine nuts, by hard 
grains, by small beans, or by knots tied on a string. 

But to express the larger numbers, it became neces- 
sary* for toe sake of distinctness, to place those little 
objects Or counters in regular rows, which the eye 
could comprehend at a single glance ; as, in toe tel- 
ling of money, it would soon have become customary 
to dispose the rude counters, in two, tliree, four, or 
more ranks, as circumstances might suggest. The 
attention would then be less distracted, resting chiefly 
on toe number of marks presented by each separate 
row. * 

Language insensibly moulds itself to- our wants. . 

But it was impossible to furnish a name for caoli 
particular number : No invention could supply such 
a multitude of words as would be necessary, and no 
memory could ever retain them. The only practical 
mode of proceeding was to have recourse, as on other 
occasions, to the powers of classification. By concoiv- . 
ing the individuals of a mass to be. distributed into 
successive ranks and divisions, a few component terroa 
might be made suflicietk to express the whole* We ^ 
lUiy disbenNuround us traces, accordingly, of thepro- 
glr^ of numeration, through all its gradations. . , r 
The earliest and simplest mode of reckoning was by 
arising naturally from the circumstance of botfr 
lumds being enqrlqyed for the sake of expedition. Ijb is 
now familiar among sportsmen, who use the names of 
^raceand couple^ words thatsignifypafrtngoryoimg*—- 
To count by threes was another st^, though not prac- 
tised to toe some extent, it has been preserved, bow < 



itcfi by thftiM 
AriWetKs. the i 

'^xnofe can be 


tariiJgby, 
It wail 
tale, of ^ 

pdir 

tonH^ator 
lyte 



bf ^ieh 

tmce ln the nuih- 





^ cuitem, in 

Oor fi^e^ien, 
way» ^1 er^r iltmllr 
M fMtv or cast / Mid 
hitm ka G^nnaii^w^ 

to dm^ Jtmt, i» 


vmom aittMe^^ ' ' 

Dboae (teple lariMigeniantB.^i^dd^ at tbek fine' 
^plidaiioxi, catty the i^ohiinf Ii4 a any fift^ wii^. ‘ 
Toaxpven ii^riuvi^^ it wai'inoea^ to 
peat the proceu of chlaUficiMkiia; fin&auy 
stepB^ by wliich language iiaondi IRriml OartSo^t tor 
general objecta, mi^ pobA'M ^ r^ path. A , 
collecdon of indMtum iihm i a cluster' 

of jyteetes tnakei ageattf i a burnte 

pom m ondbr / 'and a group of 
fttitutea wckH» Such it dH 

tol0<|ukeil ia^firannng^^ aocoeadle arranj 

ortlio almoil npbounofiiaafajeen^^lla^ 

A aiMlir tmde ia ponued in th4, nMUddh 
diatnhutloa of: the moniben of a 
In IbUowing^ont .the daaufkAtkh i^^ 
aoonied^eiiy miutturali alter diafoeati^^Jluiii^^ 
wa d e; to napeat the aann procefiilra. 
paMea were dhpoBed in ceMaia rowi^ itrwoald evi* 
deu^fiioilitate their enmueration^ to tteak. eadi of 
thoal^imi^. into eimilar pareela, and thua cany fiitv 
waitf^liiccamve subdivision tifi it atopped. 
beaptwioalyeed by a aeriea of paititton,in%htliien 
be edfMliiedf withr^ very few low nuinliara^eajnly 
foiviie^ttttAeapddeofbfllaid^ Tbo 

pardealav? ayaiiin adoptatl would 
clothed with tbma bdnpowed ftom. 
idiom.' ' -'' ,"'■ ■ * '■' ,/ 'I’/v, 

' t^ct ua endeavour to trace the atepa bywhiobw. 
child or a ravage, prompted' by nat^e cafio«t|r, 
would; proceed in claadng, fiir iOatance, thirt^ke 
aimihij dli|eet8. fie mighi be ednaeived find to or* 
range them by auoc^iyepoirti SdoctingM»%«n^iie 
of die tmiiikm 4lbel|f or graloa' he OOuld he 
would die*' ' ' ■ “ 'r? 

poao theae . . i Vi VV' <v 

inhrarowa, . « • « . 

ei^' con- ^ ’ "V 

taiiili^»;ii/ia^fi counten, with one over* lfavui§^ 
thua reduced thoA number to nineteetif he might 
aiiMNd% dtia ggaii, by ri^preaenting oifiy one of 
the'KWo wldr'' 

^ello. ^ ,-aa *, f | f f « f % f ' 

■isssssi ' ' ^ f 

guantlp^Obliam two rowa of nm egc* 

eeaabiOOM ^ laaiead of these 
pley ahelle of a double ijae» it^ 
to detteteono^thoiww^ 

or to dbpoae it into* tm 
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would be 
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present the 
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more*' ' 

' one or 

rtw, t^'; Ab or, ythik, 




'onk* 
*i*», 

couM»^Bidi. 

KboIljr^tUlKOO-., 
.■ ».. 


W'W 


oefOWir. 

lunm :#hi||d::h#' nunhed i 
810^ tm^^oouDter.-^^ 
nua^^lln^tl^nria duu ea|pressed, on tlio lyatem 
^ ^ by o eo|fipl^^of die^ fourth order, 

mm Or and onaM#^, of the a^nd; ^ 

^^JLaady, eano^e die 

ed h^^&^ira Ori^irof , . . v* • • • • 

pkikvmii Sitd ;|ow woufi. , , 

timn ooati^ On^;^ uoubr]. >, 

'”'texa, wit|||o<4^eii|^ ^ 

But oal/^ row would exjifieaa the same as all these 
^wr, if each counter in k here changed into another 

and^^ od«<n4mly, dili row . , : , ; . M 
, ;»«#( ^ diatwjpited. , , . Mi fe-j 

int0|^:fa»b,^)each;00n8iat-' ^ M ►■f 
bigyoidy4^|bwH!ieltiione ^ i^: 

' .af'iheae. ' 
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rewBo Itieseiwira^iooloinv 
only^r countMwifflF^ 
over* Again, by 
iiig OQunteca if a double 
size, die last row might be ' 
represented by one pair. 



Meuh 

iufiteleint 


wlielei?*’' -f, '• ■ 

the aya^ 

iem'Oild^ai^Aor' would be r«i(kment-, 
lwo/dBp$tM the iMrd orders one of the 

Bo dm rudei^ a giadaitteii of 

.'Of .^luane- 

ahWIjteOfli^^ bow^t iai^iy 

' liiaii^aod»'ui^ eoeA-rwii|br-dmf^i^ af decorai> 
podfilHo'^ .'Tl(pMMidh' On ' MT i d tb f -'ittiTifw it:'Tfai nocaa^ 
aaiy;to-;pi»^lbyn ^ aiwfi fi ijS auO^ to diatribote 
the eofiutaM^%^laiiMri^ tot/ or 

tweidg^iomi^ «ttA;tu 


tripled. 


their daW' ewy Afbblfd* 'pwrhmw or 
to represent valaea i^feeied ten or twmity 








lUNIft ^ flit wtdont 

. .ySiit’ AnwriettfChniiiiwt ftrtMjw**** 

'' wywenimt & waaai w w| tt ; »i b 'f i tiw *;W*y 
were advanced -to. the ,. 

But the aecearihr.ji^augharitfcariadpiiitiWf <¥<■>*= 
ployiiigthe«iwto<i»»w t» ii pa^ >^. 

tl«n &f nlativ«#H.iBaMrti,«NiidieB4 
moat nijvi^t ati^tbd aaeUM*/ 
giiUbiiK lilt difiaftnt li|cihv tnw* 

nif iM^mey might ItifwM 

from their rmi* iddcte. It hifctiWmdt^ 
purpose, to employ maudcs di^ ^ tWmstttluoah 
disposed on a gradtfltHg sdt|l«f MlM «•• 
limns. 11m tugmettSef wh«wJ»i»th5it4Pidf^ 
quire in rising through the suoeSfsiYe wowo evi- 
dently be Gifcarbifrary, depens^b in 
on a key to be toed by conventioiie Thio poip^, » 
the chain of disdOveiy was atmmed 
a very early period^ and cm^mndhted to fte 
nans, who conthmed, duihsg Aeir whole. ciwWw 
empire, to practise a soit of ttng^ fritlwiodc, 
which they transmitted to thfir sOocMspft hi medm 
Europe. The ‘Chinese also ngim, frim the remotfst , 
antiqdtyi been tq^emi^oy 0 sidmarnMne 

of cLsdation, whidi they m wSd 1t0 #iligge 
singular ddd and address. 

ftesumiog, therefore, the 
if it were mstnbut<^ 
ed by successivejfMUf- 
tng, it would be thus 
denoted on a series 
of six vertical bars. 

The swie number, deooiipdted iiy w lefmalie^ 
trhectiont will assume a sin* 
phnr appeamnce, being cotw> 



I 


iktrly-nmes 

t i i 


pns( 


T bars. 




But rAtiVfy-titns^ When analys- 
ed by a BuceessiQii of 
pairs, woqld require for its exf 
pression s& counters amingod oa^ 
three bars, ' 




. SmpoMdwflyectt <*WiwdMpd *w«*B^ 

rnwhiN, daw m kumlni mi «%jdr. mmtarn 
night be Wquiied M^wpRMM then. Heced in 
8 sh^ rmr, theie ovanten nrwdft cidy m 
very ewdned Me. ef naMftiidc. Joh if ewwM 
by pairs, or divided hitatwO iWws ofsiKHpiW|pri airn* 

whh an odd <m«, they wetild hjoaw * BBw ««t» di^ 
tinct. Wei^eveiy counter imw, in imdifWW to denote 
apafr, asmjtle rowof'diiw woold havo dbo jpowor 
both* LjctSkton boreeiwnodagauibi’piisi* and it- 
will palace into two biglior rows,«qiob;ds«lwiiig or 
>Hy-one coimteiu, wHS^ 
these fiWrrf rows would be smto|eat alone^ 
counter in it were esteenied equid to a jasir lo lbo’ 
seoominwi, or equal to a dupiStaUt pmr, or>or in 
the £r$t row. Again, teU one of the fJNrowo ofasr 
by pairs, and the forijpme coimters wil be conareit- 
ed into twoAttrM cows, ooaiamifig tosiily liifc and 
one over. .In like manner, each counter of afomih 
row, being conceived equal to a pair in the third roW| 

VOL. U PABT lie 


fresagjf rfthoae higbor 
[haspthb sanm elect* 

bpapair of vowaof ^ couniMO Mbc 
lit die jgdd row bare Uw^^ewsr 
ofpm:^j^Juaih row, or of pHt^ 

or t Sfti um counters 

woulo he SM W cl en b But ten would give^iudrs qf 
su^rbws, J9P of wnidl mUit denote m whcle, if 
each eountlHr jn it frtre h^l#^|iial toioo id the pre- 
cedifltf row, or to a fuiutsqimok mir, w tHrfydm 
on ikitfirii, fsto. Agmi^, Ifst jne counters would 

be divtisd j^o Ituo counter, and diese 

two paini al^ order. 

Xhisamlj^i^^pSMrs toUoq^ detaH^but it 

would jMTooeed wnh great;jfaiie and irapidi^ in {>ra(> 
tice.. member one 

therdbro, on dm syst««#tehijs^^ ^ 
prmd by one t^tkigdiicaie mir, me^in^icaie 
pair, 0M f^ifikate pakf ma one. The langum 
seems v^/juacquitb, nies^.from its novelty aDd& 
aptnbai;td Our iiimi lm itp ekments a^ extreme- 
ly clear dpi amphp* If a tor oognate words .bad 
bam deaiuBd to express the severiu combinmions of 
niiirs, or (be nio en di ng scale of the powers of two ; 
it UHMdd IgHW remevea every objection 

T^ jmsfuinent, whereby a number k snak- 
ed into certain elements by Um operatic nf.dls^<; 
butkig it a^ its seqHons .wto suceef^ve Mrs nr 
duads, my be called the Btfmrip /kakimMek iaia 
is or onto* Tliis scafe, lestirw pn so nar- 

row m basis, ..expands slowly, and Is toereibre not 
very to toijl^r^ing large muiibersjby words. But 
itk wm.adiSte^ to the wmplioitj of emblematic 
exbibitiDm $irpfpio§e marks or counters were placed 
iu puifmadii^ bars, proceediuig from 

thee^lbM the leftyfuchthataooimteronany 
bar mould be equivalent to im laidon to bar intaoo- 
diately before it. Instead of putting to hundred 
ai^ counters op to>Vsl bar, it woulM be 

to iimo thing to Ipave one on that hu*, and place 
e^jpUy-tos Oft to next. But instead of aghty^tw 
amam$ oft to Moto der, to etoct would be 
to aiune, to pass over Hr and put j^s^y-one on 
the third ktr), Countii^ these also by 

pain, we should leave one on the mrdbAr, and carry 
hmiy to to next. But twenty divided into mcoes- 
give pairs, would leave to Yourtk and Mh bam va- 
cant, and throw Jto on to nmtt* fbejto toin 
would, tove one on to sii^bar, 

tmi iranstoto to to mmtb; or, passing tor to; 
toy would mmy one to the ban Thedetoto* 

stto toi etoto would fppeat as below; where 
oApJhmr tooters, and as mto Wanks, aresufficient 
to iidiihit to number one hundred and mtj/^ve. 
By this elamentary errangemna^ o verv distinct idea 
is imveyed: The eye can easily catch to picture, 
and to Moory pitotvb it* 

BIKABY SCALE. 

^ i> I I 4 ik 'r 

A similar effect wbidd be ptotod, 

less clearly, by the combination of strokes, ' or of 
Bunic seujptu^, as thus represented. 

~ ~ Sft 


Binary 

Scale. 



AiltTHIlETIC 


Pitpgble 

Arltlimetic. 


l)le Tlie advaittRjm of the bihery ecole of notation 
jj^'were prodiglc^y extolled by the eelebinted Leib- 
*^jiitz, who cohdOicepded even to write « discourse on 
its use and mode of adaptation. This very learned, 
original, and indefatigable philosopher, had the sa- 
tismetion to discover, froVn tho researches of in« 
genious Missionaries, and particularly from the let- 
ters of Father Bouvet, some ffecble traces of the 
Binary Notation in the early history of China. Fou- 
Hi, the first Emperor and founder of that vast mo- 
narchy, is venerated in tlie East as a promoter 
of Geometry, and the inventor of a science, the 
knowledge of which has been idnce lost. The em- 
blem of this occult science consists of eight separate 
clusters of three parallel lines or trigramst' drawn one 
above another, after the Chinese manner of writing, 
and represented either entire or broken in the mid* 
die. Those varied trigrams were called Kouq or 
suspended symbols^ from the circumstance of thdr 
being exposed in the public places. In compo- 
sition of Such varied clusters^ it was not difficult for 
the sagacity of Leibnitz to perceive the application of 
tlic Bmary Scale carried only to three ranks, or as 
far as tlie number eight. 1lie entire lines signify 
one, two, or /our, according to tfieir order, while the 
broken lines arc void, and serve merely to indicate the 
rank of the others. Before this invention, the only 
mode of reckoning used in China was by knots tied 
on a single cord. In'" Plate XXVII. the Emperor is 
figured, pointing with a stylus at the two-fold pro- 
gression; being copied exactly from the third volume 
of the MSmotres sur les Chinois, omitting only Uie 
grotesque pdrtrait of the Sage. Those emblems were 
besides intended to convc 7 a store of mystical or 
mythological knowledge. In the trigrams of Fou-hi, 
tlie piobs on^ orthodox Missionaries coi^ not fail to 
discover certain edifying thiccs of the iifystery of the 
Trinity, at an epoch perhaps as remote as that of the 
Delugo. 

The next Emperor, Chen-kouno, devoted his at- 
tention cluefl^ to tile improvement of agriculture. 
But he likewise extended the Kona op the dualic 
system of his predecessor, employing hexagrams in- 
stead of trigrams. These hexagrams were formed 
witli six parallel lines, broken or entire, and placed 
one above the other. In short, they were the first 
six bars of the binary scale, of wliich the last term 
w'ould represent thirty-two, and all the terms toge- 
ther would reach to sixt?/'/vvr, Chen^noung contrived 
that tlie hexagrams should likewise .exhibit sixty- 
four varieties of c ombination, by placing theid in 
eight rays issuing from the same central space which 
was occupied by one of the eight trigrams. See 
Mlmoires ear les Ckinois, Tome 11. p. 189> Plaiiche 
viii. 

Tlie Ternary Scale of numeration, which reckons 
by successive threes or inads, advances with moi*e 
speed. Thus, supimse, as before, ttiai one hundred 
and sixty/ve vieita to be exliibltedon it., Counted 
by threes, or, in snortsiuan's phrase, by hashes^ no 
counter would be Jen on the first bar, but fi(ly-five 
thrown tothe»ex/ hafor tbatof the jjffwp/e triads. These 


fiBy-five counters, being again told by would iMpaUa 
lOave one on the smnd bar, and cany eighteen to 
thej^/bW bar, or 1jiat of duplicate triads. This 
eigmesin, counted twice in sucoesuon, would pass 
over the and fifth bars, and throw two marks 
to sistth har, or that of 


posed, might therefore be A I I I 

d^Mi^ated/ t^ ^uintu* 0 I I # 

pie triads, diid onC 'single T I I T 

tnaif. ^ It is denoted by V I I 

three counters, as in the i I I I 

form here ann^ed. 

'fhe miinber^ might likewise be roadily expressed, 
though less perfectly, by combined strokes or points. 


It is apparent that tlie ternary Scal^ though more 
poweripl than the Binary, requiri^s two sets of marks 
or counters. In the example now taken, each coun- 
ter on thp ascemiing bars ^ represents three, nine, 
iwetity,seuen, or (cighty^ne; and the number itself 
is consequently split into two eigkty-ones and three. 

Let still the same number be arranged on tlie Qnaicrnarv 
Scale which proceeds by Fours or Te- Scale. ' 
trads. One hundred and sixty five, told over by double 
pairs or waips, would leave one counter on the first 
bar, u$fi carry forty-one to the next. This /or/y -one 
again, reckoned by warps or throws, would drop one 
counter on the second bar, and transfer ten coun- 
ters to the third bar. The ten being now counted, 
would leave two counters on 
the next bar, and carry two qua tern ary 

to tlie fourth bar. The original scale. 

number would therefore be I 

described as containing two A A X A 

fripUcafe tetrads, two dujdieate l T I T 

tetrads, one tetrad ahdpne; and A A I I 

it would be designated in tills Til I 
manner : 

Or, if the less satisfalctory mode of strokes were 
employed, one hundred and six* __ 

tyfive would be thus exhibit- 


This number is analysed into ttme sixty four, twice 
sixteen, four, and one. Three sets of counters would 
evidently be required to fit this scale for its application. 

The Qjtsatemary Scale may be considered os a rc- 
duj^ication of the Binary, each bar ol‘ the fonner 
comprizing two bars of the latter. This effect will 
appear more Conspicuous by comparing the same 
number as it was exhibited on both scales. It is al- 
leged that the Guaranis and Lulos, two of the very 
lowest races of savages which inhabit the boundless 
forests of Soutli America, count only by fours ; at 
least tliat th^ express five by four and one, six by 
four and two, and so fbrth. We may gather from Aris- 
totle, that a certain tribe of Thracians were accus- 
tomed to use the quaternary scale of numeration ; 
for he says that tliey proceeded no farther than four,* 


Hm 6s upitpea t&v ©jaxwv pm ri i/j TBTTAFA. ArUt. Problemat. xv. 3. 
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which tliejwculddonbtlewcQtiktinttoto cepeat^ if jsiich 
historical fact, those simple people must hare 
never advanced beyond ^e earlypractice of i^ckoning 
successively by casU or toorps* It seems probabl^at 
Pythagoras was acquainted with the auaterna^ sys- 
tem, which he brought from Sgypt w Ipdiat Hence 
perhaps the mysticed veneration v^ich me followers 
of that philosopher profeeced: to entertain for the 
tracti/s or quakmiotit the root ef the aofdef whid^ 
contains besideSi wi|^n itself^ (^0 number denoting 
the elementary tausi^ proportidfls. Near the end 
of tliet^seventeentli oentury) Wqjgellus mriously pro- 
posed, in Germany/ the^ adopti<m of the 
or (luatermr^ numeration, ^hlch He explolbsia, 
with copious detail, in a leamed^lvork entitled 4^e- 
tol^gistica** 

iiinary To advance tO step fartlier, let the same nuHiber 

ale. be represen^d on the Ominarj/t Scakt which reckons 
by the series of jivei ot peittadi*^ Classed in. this 
way, it would pass over the/rj# bar, and thfOfv<#Hr/y- 
three counters to the seconi. Told over ^ain, it 
wuuld leave three eountetf oh the ^ond bar, and 
carry six to the third; and die reckoned by Jives, 

would drop one counter on the 
third bar, and advance one to quikary scale. 
the next One hundred and < 
sixly-fve would ’ therefore be 
denominated one triplicate pen^ ‘ 
tad^ one duplicate ^niad, and » 
three single pentads; and it. 
wouldvbe thus denoted: 

This number might alsa be^ • 

exhibited on the same scale by , — — • 

the combination of strokes with — ^ . 

dots: . . 

By this classification, the number one hundred and 
sixty Jive is divided into one hundred and tmntujivei 
tfocntyjive, and three Jives* The root or itidex of 
tile scale being five, it would require /oner Sets of 
counters to adapt it for practice. 

TJie first bar of the Ctuinary Scale is actually used 
in this country among traders* In reckoning arti- 
cles delivered, the person who takes charge of the 
talct having traced a long horizontal line, continues 
to draw, alternately above and below it, a toarp or four 
vertical strokes, each set of. vdiich he crosses by an 
oblique score, and generally, we believe, calls out 
tally / as oflcn as die nunpiberj^ve is complet^. 
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• &c. 


Senaiy 

Scale. 


The Quinary system has its foundation in nature, 


beiHg iBvidently derived from 'the practice of count- P^piibls 
ing qvot the ragers of one hand. It appears accord- Aritto »^c> 
ingly, at a certain stage of society, to have been 
adopted among different nations. Th us, the Omaguas 
and die Zamucas of South America reckon generally 
by^ves, which they call hands. Th^ Joupinambos, 
a post ferocious and warlike race Uiat inhabit the 
wilds of Brazil, would seem, according tO; the relation 
ofLery, to jpie the stune kind of numeration. To deno- 
minate .sig|' seven, and eight, those tribes only join to 
the word Mnd, the names fbr one, two, and three. The 
same mode, as we learn from Mungo Park, is practised 
^ soma African nations i partipulariy the Yolofs and 
rpulabs, who designate ten by two hands, Jifteen by 
three liands^flisni so progressively. 'The Quinary Nn^ 
mration seems likewise , at a former period, to have 
obtained in Persia, for .pia wordjpca^c^a, which dc- .. 
notenjke, is obviously diarived from the radical term 
signifying a / 

When jthe index of the scale is larger, it ofren be- 
comes inconvenient to place sp many counters as are 
wanted on, the same bar. But this notation may be 
abridged ia the case where the index is even, 
adopting a counter of greater dimensions, to signify 
the naif of it Suppose one hundred and sixty Jive to 
be disposed in the Senary Scale, which proceeds by 
suceessivn or hextads. Parted into six rows, that 
number would leave three counters on tSbie first bar, 
and cast tHoenty^seven to die next ; this tyseniy'^sevtn, 
being reckoned by sixes, would drop three counters 
on pe second bar, and transfer fourM the third bar. 

^ The original number would hence be described as 
four dty^cate hextads, three single 
hextads, and three. But instead of senary scale* 
placing tktfie counters on tlie first 
and second bars, and four on the 
third bar, one large counter may 
supply the place of three ; as in 
the form here annexed. 

The Senary arrangement has few advantages to re- 
commend it ; yet it seems at one period to have been 
adopted in China, at tlie mandate of the Emperor 
Chs'-jioano-ti. This capricious tyrant, who mur- 
dered the literati and burnt their books, having con- 
ceived an astrological fancy for the number com- 
manded this to be used in all concerns of business or 
learning throughout his vast Empire. Pie directed a 
sort of arithmetic to be composcu, with six for its basis ; 
and he enjoined, that all weights and measures sliould 
be arranged on the same scale. He divided China 
into six pmes six, or thirty-six, provinces i and was so 
much enamoured of tliis favourite number, as to 
order his chariot to be just six feet long, and to be 
drawn by six horses, with only six attendants. 


SENARY SCALE* 

ttt 


* This writer even goes so far as to invent names for the several Orders of his Tetractyc System. They 
will appear to have.a sufficiently 'Gerpian air, though not harsher than die terms we now use. 

Second Order, or 4, - Eiff. ", Sixth Order, -or 1024, - ErffSchoch. 

Third Order, or l6, - Seventh Order, or 4096, - Secht Schock. 

Fourth Order, or 64, - Secht. Eighth Order, or 16384, - Schock mahl schoek. 

Fifth Order, or S56, - Schock. 

Weigelii, Aretologistka vel Logistua Virtutum Genetrix* Norhnbergee, 1687* 
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JM tb« OeUaiu Scak, vbieh proewMK focciMra 

AliUUMtlC. ^ , .. r. - -f _ 


Octal y 
Genii'. 


I; eifAts or M08ie^,'be treated ifl a aimto ora^r, Hit «ii« 
ginal nainber,'boing reckoned by woidd tettoo 
Jive counters on the Jirst basi and'tlivow twenij^lio tite 
next ; nod tliis iwn/^ belag told; over again 
would kttre Jjfur county on the seeonii bar, and oarnr 
tm to the $hi^* If, dietefbre, thO large counter sIMiy 
half the index, or one hundred and mm 

be thus denoM : ' 


OCTARY SCAtR. 



The number is denomiiiAted tisb 
duplieaH octedr, Jbur ah^ eotedki 
and^re ; and it has been Seboiin|OS- 
ed. into fwo sixty ^otfre^ Jbur eigfd^i 
mdjive. 


Denary Suppose that Ute Sodds 'of NotictilMi 

braie. cwployed. The sante number^ rOckon^ by 

tens or decadst would leavUjhi^ liie^n^ 

bar, and oast stjifeea te the iieacl bv e4iidli« weihg 
told again, would leave stV eoahteM on die 
bar, carrV otie lb the thtrA Thte 
flunish^ the oenoffiination 

HbjftyAjpjy ^ 


m 


dedicate deasd, six iingk decode^ 
and /vr; which is" simpler then 
any of the (brmer appUatione, 
yet it sounds Xmeouth, owif^ 
jSi^ly to our want of familiar^ 
ty Witn the terms. It would bo 
mUtlced in this way ; 

We are thui conducted by successive idvancite to 
that sys^tn of numeration which hasprevailed among 
all etvi^jKNl nations, and become incorporated with 
the vei^atsiteturC of language. This eifost imtver- 
sal' consent,, clearly bet^peaUs the’^mHoe^of sonie 
common pvniciple. Nor is k dHleidl to< pereeive 
that the arrangement of numbers by tens would Na- 
turally flow from the practice so fluraliar m the eer- 
lier periods of society,— 4ihet of counting ' by the 
finders on both hends, Aristotle m hk Queries, 
pdaits at this origin, but with a lew decided tone 
than mi#t have oeen expected from him. * The 
philosopher even hints at other eeneulrinr causes, 
some 6r which appear to be very flwdful. SudH flw 
instance, k bis otedecture, that the root of the de- 
nary scale might be derived flom the smnmatkm^ die 
numbers one, two, tierce, and /bur, tecbidedHidtefytilm^ 
goreantftio^s. If the orij^naHmportmvdcmnperidon 
of the Greek terms, t sKet, x«kNt, a^ /wpwibr ten, 

a hundred, a thomand, ond tenikottsabdi could be 
safely traced, we might discern the fufluenee of die 
denary system in the formation of those' words. The 
Homah t^ms ibr munerals proceed notflwtfier than 


V^bla 

mdiy isww lf ftw AiWtawiic 

' ^ 1li£W brigiar edgu mwiiw impooedon die radical^'^'^V^ 
mbit oMMpfcmwMfy dtspUpedinthe 
ittdiediirt#bf the savtee di ai sem . The Jdnyioe bn- 

Ihl wtreacoitstomed to rack- 

aw im ai dw aa Iwh. wbisis diy Cillod p iw ^a e l e or a 
'tiddhdiiig No doubt tlib nuaaber of. toaa on both 
npklr^thi^ eoBMWoi^ went brae and ex- 
pbi^ i nmdbr^diey oaed terras 

eqbivilent jhaf flto> dn;. oorraieoiidmg 

to 'lp^, thitteiish ifi*' Ahodibr tribe, who likewise 
tflMHta death' .te call ten, the 

rdot of the scaldy tbnoov and fepeui only the same 
word, to ;sigoify an kutidred and a thouwwd, die 
fl»Wierb«bg tenaed/imea-fimSi^and ^Ibtter iunca^ 
pmsduncit ■ ' 'v ‘ 

Etymoh^V^^klea by the Spirltf of philosophy, 

• flirnkhea a sura InstvumenSfov disdwiiiig the monu- 
menm^eariy bhbeeiHkm, |Hieser^ disguise 
'dd, klhe aertmlhra Our own dialeet 

ii Khmedifi^ deiibedlrbm^iteOothic ateni^ betrays 
^a^com^HMiittbn fiat J^s rude or expresiive than the 
lim^ aiHiiCttiliidon ef the Sthieonoa^ According to 
thb^AuthOrittes' collected by a* celebrated Gorman 
dihobteiit, the teteraiy laboitous and aocur^ Ade- 
^e wmd eltnxn was most anciently written 
ein^ or einfkin, being compounded of «ni or one 
and dnif verb Oban, to /race, and therefore signifi- 
ed merely obs, /rave ; diat Is, retain one, and set 
aside no doubt irn, the root the scale. Twelve 
has the- same etymon. The names pwenty, thirty, 

Jbrty, ^c. have the tenoinating syllable which 
corresP^ds to xi^ in German, and xug or xueh among 
the omest Writers of that parent tongue. This ter- 
mination Is derived from the verb gieken, to draw, and 
hieliibe twenty means simply two dnnoingt, thirty, three 
dratnn^t det* ihtimathig evidently, that so many tens 
are separated from the he^. The term hundred, 
which also runs unvaried through all the filiations of 
the Gothic,. IS formed of hundi which anciently signi- 
Qbd only fob, and rador raf, a participle firom ine verb 
reiton to reckon br place in raws ; The cs^pound 
wo^d therefore Intimate as much as fen' timet told', 
drat U the redojp^catioo of ten, or fbn added ten times. 

Hie Gothic Tranalatipn of the Gospels made by 
DlpbilAa, in. the finirib ceptiiiy,: one hundred is ex- 
pressed by tachimi iachundi or the wordfiur ten merely 
doubled; exactly like the toito teitcc of the Sabi- 
conos of South America. But in the Anglo-Saxon 
version, which was Wiade about three centuries 
later, one hundred is denoted by kund teontig, mean- 
ing ten tj fra drawings* In the same curious monu- 
Dieiit of ouT eBi^bmgiia|o, Ait«ids^ of 


« AA r/ mkmc .ig sAAew; i; td Ontw df dXXw clpS/ak, i/ev 

3. 7, «, (dm mmdnmSwb ^ olivs,) dem^hdiim, O^sa w dv mavedfmei ruv 

fi'exa, dra sxd^iv inumimXSen ; w irasit rm a Vc|lil>ey, b j Ouo ^ Srss dXXofi rtf. dp^yde/ 

0 oyuf opeamf dxgirm iSxa iydghh dari rh^in ys pturl Mwes ^ do. cl £1 dri irl irdww, in 

dcri dxxd ^vmir** And, After thsomug out some loose con^turee, he Subjmiis: ** ft Sri vcivtm 
ayBp;o^Ol> EXONTE2 A£KA AAKTTAOTS ; olOr Sr iff OlKoiu dfAfdUf 

ruTo rw 'TrAiiQei kxi ToAAat ctpiB/AVOi.^ ArUt* FroUemat. xv, S. 
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|k ;4 '.m ^ 

.^i***** mendrmmff, It 

prebaBle, ^ htiul wm 

vftfiatkKis of the eiuDe pori. ’Khe laxf ik^bwottf m 
merely an abbieiWatai^of 4hfti49i^ Afnettm fbniu 
The prefix dkUin theiipe 
wae prebdrfy eeptraicted ^ ^ f The com- 

bined ex]N«Mien woiiildl^4ib«^^ 
hntuhedt cr eiie \hi mdN rf 

It is leinthiMlii ^Hift^lihe F^itvte hmguage mm 
actuaUy richer the 
Hished^diitate^^ Meat jRM or Oieece^ The 
Ilomaiiiy #h M eeefti mtmr not fiirther^M e^ a 
thousBiid ; and tire Greeks made dc* dirtm(^W M 
beyond MetfoytmlhtitheaBaaili > djm, the iohabH^ 
of Peru, imder tlie lojcaiv fisllorag 

hadT'iIhe SernrAoct to denoto tmti 
ten; pachaerofp^kiMMft hmmieat e ikoutin^ M 
kunUftt ndliion. These eitiier prllM, 

or have been formed, ttke.ouraamerical etro^ by the 
abhreviatio^^oeitain compound expressions, 

PhHosophi^ firom ArlsSM4»ma tiejU^rh^^ 
too hastily given ct^^tf^e vagim^pOlliEf ofti^ 
lers, concerttiaig the veny seamy brnohs^ f^h 
savages possess of the art Of numeiMn^ Even fim 
cautious and discrimiaatmg hisimian br Eolmst^, 
thinks hhnself warranted to com^ude, fiom aiulhf^ 
ties which he quotes^ that centidit tribes of native 
Americans could reckon no fiuHijeeithan ten, or per- 
haps twenty, while others adimodw^t beyond three. 
But, it is ntted^ repugnant to oeniitiityt fo/foppese 
that any people should be ibundsb Mtitum Of 
faculties, as not to rise above those low nnts^rs. 
It seems for more probable, that iuch^^iMiM were 
merely the mSs of the symim of^clbnifieasiiiii ademt- 
edbythcsevMtrib«>aildiiijk^^ msphilosophi- 
cel tiwreUereforthe^riiafoealMo^mirnoin^ 

Every savaM nataon iRbst euvelylie snppcaed ca- 
pable of reckoning up tbe ^lHttids of wariM which 
they can brine into <im fields tiooiila^ to 

hundreds, and often to thottsandb 

Hoger WilfSaraSi one of the eariiest seCtlefi of 
New England, a man of sense and observation, 
thou^ d^ply tinctured wifo IheMlhiisiSkai of the 
age, pnhlishbd in l60d, a smaipCey to the language 
and. manners of Indian natfons who then sur- 
rounded that infont colony, ih wbieh he givedan 
ample list Of the nmneFais employed by the native 
tribes. It hence nppefir|,;that those jpe0)ile used' the 
Beiuary StsaU of Orraiigement, and M a set of dis- 
tinct words to expoeii the, nunfoen as for as a 
ikoutiini/, and coukl even advance as high aS’ otie 
hundted thmmnii by heb;of cosibbmd tenns,,, Thus, , 
one they named nquits Sen^ jriAdhi m^undi^phs- 
suck} and a thoumtdi mz^mniigv these words 
are apparently cooipbund, M vMii^dbubtfoss be 
found to^ throw much light on the sidiject of numera- 
tion, if we had any meOns ofianaMnil'.ifoem. 'i^e 
same author assures us, that the uidfotts, employing 
grains of corn for symbob, wele in .theS 

computations. * ^ ^ ' 

According to the testimony of IMm, brbspddt- 
able Moravian misrionkry, the liaptoiidefo, in their 
computations, join very i^ificanl^ the cMnal to 
ti&e ordinal numbers. Thus, tp mipiess efoven and 
iiMkCi they say aufi nuUe Miai, and go^ huUe 


Mkdj that ki ^ to tke sncctm invandM foMs 
MbiibM InUke ssanner, to signi^ 
hboniy^tvot dube mde pottle uac the exprbasimis ***^^^^ 
jgKm&Md tokkai^ and gpt^ f^ooalmod Mkoi, 
xxMttaingono added io the TsannSsh, and tnotakkdH 
bm* This procedure fdhwda a curious ahd 
vf^;^lpy iHiiitnMm of the pnncqde of numeral ^ 
aSsangemimt.. ^ 

DaeMw^ System of arvaagiemobt was inteo- Duoilesar) 
dneed at 0 snore advanced stage of society. It Scale, 
a^p dmw its origin from the observation of the 
msrial* phenomena,! bel^ tweloe moptfoi er 
^^adpimsmmnwnly in a solav year. The 

>;JlomiNissdopfed;|Mfo^ thmark their subdirision 
of the unit of fudaiure or of weight. Xliey dia- 
tingttished the^>bat Bto tkmMmd 4 r 0 aekks or paints, 
andeach'^pu/m into ,/W iMgfiiaef the tlmidh^mtw 
sUgH f^ and, in like manner; fcy first bisoctod the 
pomk next bumet^ this again, and then divided the 
quarkn into find! portions. Th* twolflh part 
of afootaadllukt of a pound' wei« alike leifoed amdb, 
which has brimcbad >to the modem awads foeft 

and ouM mom M 'with «i to 
the subdivision^ of maonoa nod of torigAt; 

* Hie mode of rookoaing by twehes or doeene has 
been very genmlly adopted in the whdlssafo trade, 
hfor is ilb^^ioatton confined to the first lerm^ of the 
prweasion, but extends to the second or evis the 
wd*. , Twelve doaen, or m hufuHwt andjbt^^/bue, 
the long or ^ajt hundred of M bforthem 
Natfoofi or the Gross of traders. T#^ve times this 


OUOIISVAXV 


wrseoentwen hundred and twoOty^eight, fonas 
I& Mindik Grqrs. 


Let dde seme number, one hun- 
dred and iiixty-five, as before, 
bo nsdcooed on the Duodenary 
ijSroir- • It contains thirteen (form 
and nine, or one gross one dozen 
and nine, and conseauently, will 
be represented as here annex- 
ed. 



Next to tbe V(enary Scale iteolf, tho ^tem 
of counting l^projgreMive scorn dr tomtit^, derived 
foom the same source, appeam have been the 
moft poBvalent. The sava^ who had reckoned the 
finm, on both hands, and then the tdoa on both feet, 
mampglts^ ifi all, might seem to ha^jtdached the 
^ natural calculation; Thd Chiaranis, a 
veMpM inofiensive tribe, who live onche shores 

of ^.Mdi^Olik are accordingly said to proooed no 
for^ tn'lMr dhwet numeration. ¥^ben these {Peo- 
ple want fo rignliy an hundred, they cmly place in a 
Ipw i^e heaps of maiae, each composed of Uimty 
graioa. The Mexicans, however, being more ad- 
vanced in society, were accustomed to employ the 
lli§^r teivnidf the same progfession, thus combining 
W Denary With the Mnary scales. In the ancient 
blefb|^ypl& pmntidgsof that unfortunate race, uniU, 
as Ibr ds^ h: score, are exhibited by smaU halls ; and 
Ossen^h denoted by a fi^re, which some authors, and 
pailiciilftrfy Clavigero, nave miataken for a dUh, but 
whicli was really a small standard or Jlog^ In the 
same curious monuments, tmnty scores^ or fiur hun- 


0k 

l»aipab]« dredt is signified hfd spreitding iopen feaiher ; fte- . Since, ^ by tHa^M $calfl!> the Im- 

Arithmetic i^ly^ because the grains of goM, lodged, in thc4»«- port of a djtoter^^J^ds on Uv^ ppsiilon of the 

low of a quill, represented, in some places, money or on which It standa, igiy fdteratton of the place of units 
the medium of exchange. This symbol has, from the must nrodn^ a pro^rtidcial cha^ on the value of 
rudeness of the drawing, been taken at times for a the,whbl^||j|abunt of an egression, . THos, in^be 

pine-apnle, an ear of’ maize, or even the head qf a fitaim eliil^fk^icm,, the hov of units 

0 apear ; but its a]q>lm«^n^ lo ultimate the d^di^e jn dtMiblcl all the pre* 

scares is certain and iii^'^le. A sack: or hag, was whti* ^d /second shp|| w^d d^blo these 

also .painled^ylhdqe ingeniously td represent* imn«"^|jv‘^Ijikr manner, t^eq^^lho 'begiw 
itvenfy ttmes Jto^gy icoreSf or fi/M ikmimd* It was thq se^h^' 4;b^ Jower wpulC dfiif: denary system, 

of die 8atnei:]|i>tmas a pursei'called ^ciyuijd^ and iujp^ odhveirt'thq hnf j In^ tens, hundreds, 

posed to ^ousand graias c/ cacadi To avoid and im hundreds tiito > thoip^ f ;thos 

the multiplication of the bslU, imd pther symbols, the tlie ^whoic Jterifbld* liOq dmlrary, if. the units 

Mexicans sometimes divideiMie dim* denothm a score ifOl^^mi^ed tq is h# tholMpttnt of any cx- 

by two cross lines, and.colourcd one htuVof it to preln^,;^ tiq reduced to 

signify tea, or covered threesqia^rsofitwim colmnr to one4iqff, and, in w di^e^, to ^e tind^ part of its 

matbj^en. This mode of abbxeiiactnff^aiffimwn^ dgyhqr value. , to nndd^^ divM^ in- 

evidenUy capable of fiirlhnr eKtenHOii; dfx .</ or;iti nom^rii* we have only to change 

exhddts the series of Mexicaa hipiroglyplilc munerals, the nayef ot tq shilt. theplace of the units, 

copied from HumboldtV splendtd ^ifk entitled Fnqs i&v - 

des CQr0lfir€Si and to illustrate tbeiriapplication, we The i|)|8tqiii^ j|,prbgressive ninneniip^ as well Mude uf 

have represented the oaxtetA year hy help of edited a desC^ng as an ascending 

them, having its circle peefixed as indicating a pern* ^ width mdlitates pnd sim« 

plete revolution of the lour seaMto. ^ ^ ^ ^ qf fracttbns. ^ Suppose, for ex- 

iWces of numoredion by seoristfeor lt#e<e,.'8qHght to express 

ist in the old continent. The expresiioii dh the . ^ce counter depressed by 

and Veil, in our own^language, is.more v«iieinbli<^aA fonr lqr^ si^Uy.only , 
teveiUyf and the compound quatre<do^ is theW^sei^Jlof itsoriainM 
the ordina^ made in French finr signiOrhilg nisidy* value, so. reckon- 

^e Asabians, according to. Sylvestre de ing upwqrdr firqib the low 

otnmted no farther thttofour hundred or tosenty wedl^Sy baf^^tlt^ei^^q^ the value 
before the sixth century of the He|ira, which cor* reomred.' -^ ' ' ^ 

vespqnds to about tlic middle of the eleventh century ^ But lie shalysti of the fittctioh might be perform- 
of the Kristian sera. To denote nine hundredt they ed otherwite. It h evident, that, deaen^sixteenths on 
had recopse to the clumsy expedient of redoubling the tWfiret har, or the bar of units, ;ara Unly equivalent 
alphabetic character of four hundred^ aqd. joining to to ^^i^/weittch parti, that^hi, on^'counter and six- 
it the charachet of one hundred; Thb ififiabltanta of on the next' descending bar. This 

Uie province of B|sq$qr^ fhd Amipyica, p|sp)e:do- ancess qgwn Porresponds to twelve parts on the second 
scendqd ftom tlie ahciibt Cdlti,.are' said to re^on bar, egirri^ to die third bar, making 

like the Mexicans, by tlte poivers of sftosn^^y, or the one qbmer and eight-iiXieenths, ' But these eight- 
terms of progressive ^res, ( ds^cdimi a^ equivalent to a whole counter on the 

Another progress!^, still Wifter in its operation Jauiihhefft where the ^ibitioh stops. Hence the 
than that by scores^ and Im fiuniliar to Astro* fraction pvtqx^d ajppears to consist of one-ht^^ one- 
nomers, was introduced into, me AJei^drian i^ool etighthf md one^sude 0 h^ ? 

bythetoousBtglemy, who had the Utirit of digesting Ou the ^aternary Seidej this 
the results of celestial observations into a body of re- fraqlion would require only two l&rs, qpA.rxEi^ABY 
gular science. ,We idlude to tlie 5mgsfsqiry Sco/e, 8iq& miecw is only ti^ iecon/ power ' 5C>ix^ 
which proceeds, as its name implies, by the suepes* of the V , ' * 

sive powers of Skty. Tliis arrangement of numbers 3ut' the sepmidtfbde of decom- 
appears quite artificial, and was no doubt suggested position if, on the Whole, simpler, 
by the division of the drple founded on wtronii^jcal The ehfoen-sixhexnthe of a counter 
phenomena. Since tlie year is con^pqsed of twelve on tfie bar of unifs, are equivalent 

months, containing each about tliirty d^l, the round XJoJbHyfimi or two counters, and 

number, three hundred and sixty, was chosOn' as the tmeUe such parts on the next bar ; 
most convenient for subdividing the ecliptic into de- and these twehe-sixitef^s correspond to forty-eight, 
grees. 3ut the radius of the ,mrp|e,. wos naturally Which compose entire counters on the third 
etuployi^ as a standard for the meaning of lines bar. ThO original is, thus analysed into two- 

and arcs in general ; and this being, qnirte the sixth fo/urihs abd ikree-sixteenthsn 
part of the circumference, and cotnpi;j^|, therpfiire, To express the fraction on the Senary Scale, more 

about sixty degrees, the arcs themeeivii', ^^c]riaui- bars are wanted. It is now equivalent, on the bar 
ilples, when pressed by degrees, Pomipp^e rec- immediately after that of onltlf, to Hxty-six^ixteenths, 
koned by Sixths- The notation was effhike^l by an- or four counters and two parts. This small excess 

ne\\ug f single dash for Sbdy, two da/iee for its du- corresponds to twelve on the third bar, or seventy-two 

plicate, and three dashes fonts triplicate* en ibo fourth l^ar, making counters and eight 
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which '’t be thus exi«wwiilciB''the ^ 

vJZ^3Mr«cratirccouiten;ontheipfM(r,''.. ., : -jSis^SfcflW. , 



The fraction ia thus resoltred iotoyoiif-4fe«lj!^JfeMr- 
txw-hundredjtnd si^enthst and ^kree->tv)^»hulidred 
and ninety^iMs* , , > , ‘ ^ ; 

Lot the same fmetM ^ represented on the J9^- 
nary Scale. It might be foiiO^' iibat tkteeiii ^tdtt- 
plied by eh hundred and prodirctaii ten 

thousand^ or„i^the Jimrih • 
power of m'i^dexj ten^v oaKAR^ acAiE. 
Wherefme timet 
hundred and txaen^^fitje^ 
or six ihousandf eig/d hun^ 
dred and svoenty-Jvoe^ rec- 
koned upwards from the 
fourth bar, below the rank 
of units, will denote the 
fraction proposed. 

i'' ' 

But the expression of this frfctiM on t^ deteend- 
ing scale is more easily and direct]^ obtained, by the 
process of successive decompoa^icmit times ele* 
vcn sixteenths^ br onn on tlie 

bar immediately below the units, make itir counters 
niid fourteen parts. t!hese;/^«r(^,paits are equiva* 
lent to one hundred (ind partt, or counters 

and ivoelve parts on the ,;l%ts again 

gives one hundred and tmdy 
and eight parts, for tbOj/bartA bai>: And lastiy^r these 
remaining eight wtta are represented by^ve.counters 
jilaccd on the bar. The fraction ehm mteenths 
is thus auulysed into id^’M>airedthst 

scvendhousamlthsy mdfve-ih^hffusandths. 

There is not the same fodililyiiftoiveyer, in decom- 
posing all factions, and reducing theip to the terms 
of a tocehding seple.^ It often happens that the ex- 
pressions for these ail run throu^ many bars, or 
even maintain a perpetual circulation, without ever 
drawitig to a termination. Suppose, for example, 
that four sevenths were to be represented on the Hi- 
7iary Scale: It would cq^^nd t<) 
or a counter and one part of the s^ond bar ; sfliich 
excess would be equivalent to Itpo parts ott the 
bar ; four on the fourth, eight, pt z ppuntp; and one 
part on the ftfth bar. This bat would tberefore leave 
out the same portion as the second,, bar | conse- 
quently the notation would be continudJy repeated 
at the interval of three bars. v;, . 


binary scale. 




Theybat* sevenths of a counter are here equivalent 
to imentyfbur wjki itfr ^1rs(^ counters and three parts 
on the mowd W i and these parts correspond to 
eif^en parts, or iwo counters and four parts on the 
t^t^bor. The process of decomposition is hence 
inoesiandy renewed bn the aiternato bars; 

If thi^ faction be reduced to the Denary Scale, the 
circulation will be still more complex. It will give 
for the ^rosdbar^/or/y ports, ot Jive, counters and 
Jive parts ; for thb ^ff^ W, counters, or seven 
counters and one port; for the Jburth bar, ten parts, 
or pne counter and three parts; for the fflh hnt, 
if parts, or ^wr counters and tm parts; for the 
i£^ h^, tmnty parts or tm counters, and shj a^ 
f0|.,&$ senenM bar six^ parts, or eight counters and 
foi^r pa^, which, being tlie same remainder as at 
firi^ will occasion the perpetual recurrence of the 
sBsm eeries of counters. 


, OBNARY SCALE. 


!tlf' 

ft IS curious to remark with regard to the present 
example, that if the expres^on on the Denary Scale 
were mmtiplied by any number whatever, the same 
coan|tbii,nnd after the same order, would always ap- 
pear t^i^cupy tlie inierior bars : Thus, when dou- 
hli^ ft wdllSsiume tliis form, commencing like the 
fokiih bar of the single expression. 
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tbe^e aspect^ 0% bcigittiii^aftwIlM 


rlt'-sfi’Ci 

TZ“ ™'V" “ ■ '# ' - 



A Ktlla refleclkm pfll 
ttnevpacMMl fosuk* ^luMatlia 
•f «icb^ or oiij ooekM 
to npM^ I 

fraction; it Moon^lbat >ofoity: yoi ti ble 

tpim the repMted iuM&ftiioiim^m 
tkm % miwt bare aoino oo^iaspai^b^ b^ 
&Mn oMb tbe aws^ aoouiraiice take 
#"1^1118,40 thotM^Bts tbe 

OAibe <«c0Btti«o bam were Jkiet <m0> iiiiei,^li^ 
Mi lie; ani eonao^piendjr every ba^i 

MOM Ibr. fu deaomtiiator, iroul^ 


s#pt». 
ei to^Abbj 




To foioeo aiMbm tOMiy 
tf k^f bw f jyrove a taiieM> aadolUn 
0kjittiii iiMV8vted omBiaion appoh 
to^^. true value, andayety few|||ino wil^be^ 
ficient, % eveiyi^practical uae. The numetici 
ere tb^ t^qiuAy Jttod by their constitution ;A>r aii^ 
cendmgbir di[|Mhding,«-wheehar foT es^itirig huge 
multitudes ^ the minutest subdivissoa' of barts. But 
men were, tn general; very olo^^l^ bei^)vt pr (burill 
themiii^es of thiiiMilt:ipe}<M^ — 

ing prof ei«y of such 
the 01 ^ Ipople wbo lave for ugM bftn acifa|||st«]i|€sl 
to etnl^ftbe deacenStngtei^ of thb Dimoi^Acal^, 
or to aacMbby Deckitd parU%i aU tbeirccM^rcial 
transsuBliaiiB. The same unkbrni syatenp dir^ the 
whole subdiviidn of their ws^hU m ideasures ; 
advantage of llie hipest iiUportend% since it' gives 
to the-calculationl of those ingenious tihidi^ the t^r 
most degree of simplicity and readiness, na- 
tives of India, who nave so long been acquitted 
with the use the Denary Scak of humexuSoa, are 
yet ignorant of its application to denote frabtipns. 
Below tfaeplaie of uimv they <:hcy]i^ of 

piV|gresshW» b®i^U!t«^^^^ 

beyond 

seldom bdvdheb. 

PtoW^, Md succeeding Astrop^rs^ having 
adopt(bk|jk Scak |n ibM^meaSurcs and 

calcubilm ibf ihe Hpiea ib(HttbidMili|l(^ em* 



jiihi' AtUi* "***ibi*M* 

Iheaitti 


(MtWlitM to 
dbtipgidsbed 
fiaito,ihuiybleiid- 
iM pptatipn. His 
’»;p<NumaBly styl- 
" name of 

. rm^ aside 

ib|;cadlkr ia 

'Umes, 

. But 

^an.tpjber bb'^dmiuie iu manu- 
d un^ my long 

iiil SbiaB ia wMi trere train- 
aede- 
the -first 

b diltinct tr e at i se in the 


Up W pnpOITKS Oi HIm XIr* 

aacandnig or descending, 
wp$d seeA^p!jIlbtebeddid prac* 

ticib itffiracticmis > is - assboiated with a 

Men very seldom 
oMuei^ vieani of d^ugs; they ge- 
as actual 

jaaldHmcm In 

^^ai^lbe prooeed- 

~ and fre- 

tnoto, or combin- 
iivegniar and un- 
own dusection 
, oiliest division, is 
V aspeh aeaybs t^^eturslly to spring 
beliraen mm ana, buyers 
& is; hrukbn downby ase- 

» TW m ehaldrmi i«^fii«i4sd by a 

biaiubimpfek^ tb^e 

by n jpr^ bisactiab; bih» mht busheh^ lipb 
agdtaby A Tedoabled^J^^ 

thmbiaikita^l^iaidjpto^^^ ^havoirdupoM weight, 

j^n>aars 

bpMjpasceiiiiana desem, irum u coipmon point. 
ThipiMnd b dkddad by # quadruple bisection into 
itaM^ epPM^^^ a^ ekeh of these asain into skteen 
drains* imt ware k desintd that a hundred pounds 
shaidd^Miiiite^^^^ 5^ouid be reduced, 

bym sUcpesiiM quaMpg, ik and o Jiaciion, 
Wharefosi ^vuearest aoiiii^jhifnber, levra, was ta- 


Osid 
riesof 2 



ployadtel 
parts. Thi 

times mi t S Mk ieatill . , 

arcs bydcgjreei mlmpB,ihd s^okdaj 
at length been 8upen|ne4 by thedeciv)M|ts^ 
the eiOiibition of chdiis, or pf the kltu|S eiad um^ 
gents v^'l)ich came to dhijihice these hi tbe -modern 


hictipnsl kan^ wbioli bdng doubled dv^jk^een pounds for 
a i(|«e oi^hohlie^^k weight ana mis doubled again 


makes hmty-eigkt £or tbe^uarUr'sishich consequent- 
ly fiifnidiea^aaf kendred 4md 4w^ pounds for the 
nominal liuadl^ vdgtIC times this com- 

poses Ae can.; Ih me siixjMsion of money, the 
progrraskm is stfll nibite irrcgabr* Hio pound is 



|i,fir6t into hahiy of these 

‘^*tnto pence, nnd '^hen Wh into 
farthings. . 

^ All l^e ^cul^ions in ^oi^^al maihematidi are 
noWic6iidtij^d ^varkbly on thd'deciniiid Scale. The 
same ^dw sti^dimon’has, !to a certain extent, 
been.i^ro^^c^ . fot^, of its great conve- 

lucncov into thelpra<^ce'of gauging and land-si|r- 
voying. But we may. despair of ever the de« 

eimal ptogr^siosi kdoii>ted in the general ^tercourse 
of society. Tlie l^neh have, indeed, seian exam- 
ple. to the rest of Eiirbpe, in this case, at least, 
perfectly harmless, and highly Wbi^iy of imltiattOi^ 
by framing a consis^t Snd universal ii^Btehi Of mea- 
suroB, weights, and' coins, drawn irom nature itself, 
and dispom with admirable simplicity and elegance. 
Yet, even inTrahice, that seductive plan hu, and^t 
the collision of ojpposite views and inteiosts, ex- 
perienced only a partial success. Natimial prcjiMice, 
Kidamed IW ign^hce, is too often opposed tb every 
species of impiovement ; and the influence of a 
country, now shorn of her glory, is not likOly to ex- 
tend bejond her own frontiers. * 

■ {*'/ ' 

When the index of a Nummeal Scale is large, the 
notation may be conveniently abridged, by marking 
only what counters are wanted to complete any bar, 
or render its expression equivalent to thaa of an 
additional counter placed on ^the.:^to iaitneditud 
before it. Thus, instead of eigkf ebnuters on a par- 
ticular bar, it would be sulHcientto join one to the pre- 
ceding bar, and put tm defective or open pbunters in 
the Denary Sqalet or four such cotmters on the Utm- 
(hnary Scale. The same mode of Qontmction is alike 
applicable to the expressUm of in* 
t^ers, or effractions. Tor the sake . 'oevanv 

ofillustration, let some of the former atALs* 

oxamplca be resumed. The number 
one hundred and was thus 

represented on Octary Scak i 
there being one counter, imd the 
substitute \ox four on the first bar, 
the same substitute on the second 
bar, and two Counters on the first 
bar. J^ow add a counter to tlie 
sccondbar, and4ay three open coun- 
ters on the third bar, and this will 
be changed into the form annexed. 


This expression again is, by a simi- 
lar process, converted into another, 
consisting o^ three open counters on 
the first and on the second bar, with 
three full counters on the thiVd bar. 

I fence the number proposed, must 
t'onsist of three duplicate octads, 
abating three octads ^nd ihrcct or is equal tb one 
hundred and nineiy-tvoo^ diminished by Ucenty-se^, 
On the Denary Scale, the Same number was de- 
noted as under I. and will be successively changed 
into two other forms. 

VOL. 1, iMHT n, 



H. 


if 


irfi ■ ■ w-p , 

Ariinrii tr; 



The last cxprcssin%tl^creforc, signifies /tto hnu 
dredf abating tk'rly^^^* . ^ 


Agmn, the number one hundred and sixty-Jivc^ 
which, "on the Z>uo- 

*“ DUOnENAnY SCALE. 

11 . 



denary Scale, stood 
as annexed, will be 
reduced to the stm- 
pler expression; by 
changing the three 
counters, and tiv 
on the bar for 
three coun- 
ters, and an addi- 
tional counter on 
the ^colckd. bar^ in- 

timating. one gross and txoo dozens, abating three. 

1^18 flpethod of employing open or deficient coun- 
ters is wpltcable likewise to the notation of frac- 
tions. Thus, eleven*sixteenths expressed on the 
temary Scale, may have these three difterent forms ; 

quatehitary scale. 

I. 11. III. 

fllltttt 

dh the Senary Scale tliis fraction will admit of 
more varieties : 







n H 



ftlpdble On Scate, tbil Am ^ ^ ^ , 

Ai****^ exprenion dipgedf by successivi modificftAoniilnto « 

VE^ftyscXftB. 

!• : ' , 






...^- . 

The fitetion Jbur^sewUf^t ^ I^at^ 

Scal^^ fanned a perpetifial recuiren^a, may be nb- 
lireviated in the eame way* The dr«t eej^esiiieh j* 
oouvcrted into aimther more commodioas onei -by 
changing the counters that exoeed op apy ear 
into deficient counters. 

DaUAKY fiCAtlt.' .f-".. 


ftencnU 
properties 
of these 
Scales. 





We shall now investiaate some generid prmrtiei 
of those Numerical Scaks, Bapcma, In the Binary 
Progression^ there was standing but a single counter 
on a Jligh^ bar^ It is obvious, that this m^ht be re- 
moved, and tnfO placed OIV the inferior par. ;3at one 
of these mighp likewise be. removed, and tm coun- 
ters substituted for it on theheet bar lower. *the same 
process could .be pursued through apy number of 
bars, the removed counters being always marked by 
a dot, and the 01^ which is dnaUy rejected placed 
on the outside ofthe last bar with two dots over it. It 
hence appears, ^ 

that one placed bxKary scAl<S.^^ 

on any bar of the 
Binary^ Saais% u. 

equ^iaP|hle^% 

sum^oHee^of ; 
units Tpgmkng ^ 
throng all the iafeisior bars. Thus, |n the example 
pow educed, me counter occupyhig the sixth bar, 
and therefore indicating the muiSae^^rtyrtniOt is 
equal in effect to. one axmexedto t^' ldhams^eeff, 

eightfJhur,tiiii0f9Stdme> . 

Lik similar modifications lie fohrpdaiM^ ipto the 
Ternary Scakk l%>poiie a single counter to stand 
by iuelf, oil the or the bats h^dny empty. It 
may be lakeni away, and three coaptetm sabstituted 
for it on tlie next imeriov bar. But tine of these may 
be withdrawn, and three ethers placed on the Hollow- 


h^tklir: OfTthSt 
fi^lflii the^.uaK 
dmdetmighta- 
gaiabetemeiM, 
indMfflredNti* 
tptedfvtllMtte 
next bar^fii^e 
same pmse* 

it ’‘'ii i‘'€ilident, > ■ 

could be mpea^, till the dwbft leaetted the loerest 
bar, liafing: oiit en excesa of marked by two 
dotalfioiiign^imbMng transfer^ Henee the single 
immiir op ^ by successive muta- 

d!bns^oaNdm1edfoth^^ of eoimmes extending 

^thtfHgi^# thpr ^ Goiwteii,^ Ibevkig an ex- 

the of d coimtef phiepd^mi iha^h 
bar of tim Tsrmmy tofo, is etymm tm mided to 
dotiMe ibb wmi of s%%-oiie, nine, 

tkm^wA' ostfi the values of counlpli^ecettOTixig all 
the infortm hers. 

InlikdiiM 

nnry cmaiBvs may sub- 

stituted {m m nPxt bar. Remove the undermost of 

« , .aj|id sqtjlh^r more oh the succeeding bar. 
ay **”* ^^^*^ put other four 

|sbei|ber* ^Fromd 
•iBth|:'liile^a}^"'ttH 

leMed^le# trqy 
by tbeWcksien of 
wmoosmten^-By^ ' 
anelyy;, tUmtdbve, 
the sinijde;^ coiater 
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is leesy i^ sto exocss of one, kite three rows 
of ceumy wh|^ run through the whole of the 
lower hike. In ‘ the present mstanee, the number 
im yfred and j^^, tbn hapers of a counter 
on the^A bar of the QjMtermry Scaikt is equhra- 
Icm to^pim^'joumd .t^ tri^ the sum of sixty^fmr, 
sixteen^/ouir^f and the values of ad the fneceed- 
ingbam. 

H may seem scareely necessary in- 

vestigation iarther ; but wo shad exwR It- likewise 
to tlpe^^f/mry Scok, A single coWtr, it h ob- 
vious, may now be mmeved, sdad ^^r substitute 
ilohtki#h€4fbifi'* The under- 
most «|f these again may be 
wifodrawn, end Jive plac^ in- 
steMliof it on the following bar. 

OnP of these may then be 
taken awayi and/ve substitut- 
ed for it on thb aiyacent bar. 

The same procedure is repem- 
ed to tJie last bar, leaving^pr 
rows, with an excess of one 
CQUDtsf, Iti the present in- ^ . 

stance, a single couhtbr oo the j^uriA bar, and 
corresponding, therefore, on this scale the number 
to. six %unmi and iemtyji>ds, is e^vtiteot to one 
added to/ouf times the sum of one hundred andtteen- 
iyfive^ and owe,, the values of all the 

imerior bars* 
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We ttA)r h^ncct conclude in i^eaenl^ if ^ ^ 
J^m annf pmm ef the Mix ^ m^:ntt!rfterkd 
wrftf, we rmaiJMfcr top be e^uM HjM ^ 
pofiti^tifiatei ttt m thfMeXtlilM ^nid- 

ten, li^kiMlb oi|r^ seMlilW tim any 
coppoond th^f hole mil bti^i^pever^ into 

ar matiy trmps W:biinten> oee^pyio^ ;iill»|he inferior 
bars as eanpipoed ^ Men^ tbeec|)^dinuaish» 

ed by' Ain. .'toposei'. :■., 

for example, jAaoxt^ QUATsa^? 
pression liAre ncptedt . 
which is t disposed on 
five ba% cf the iQicA^ 
temarif Mkt anid^^ls 
equivalent to eetm 
hundred dM etxpm 





smny scaie. 


rately eaon successive bar, and placing t^exe)ii4ed 
counters clQp|p^ ^UATERXAny sca^ 
the place of units, it 
will be changed into 
this refular but com- 
plex form, whidi con- 
sists of three rows 
of double counters, 
leaving out two ; 
three rows olt^lriple 
counters, leavfi^ out 
three ; a single coun- 
ter, leavpg out one { 
and thr^ counters 
on the last bar laft 
out. If we omit the 
nine excluded coun* 
ters, and take only 
each single row of the 
rest, the result will 
be greatly simplified* 

This reducedexpres- 
aion corresponds to 
hoo hundred and thir- 
vQut seven 
hundred eleve% 
dimlpisbad by nine, 
the humbai|:^ coun- 
ters at firstemployed, 
leaves seven hundred 
and two ; and this 
again, being divided 
by tliree, gives two 
hundred and thirty^ 

,fi>un 


Applying this principle to the Denary Seale, it 
must follow, that tf the sum of the iniegmt he sub- 
tract^ firm any number, the remainder wdf be divi- 
sible by nine, and the quotient will be equiU to the 
sum ^ the separate numbers denoted by each ^ those 
integers repeated through aU the i^fitrior plaem. 



, ^ « vV Wonging to pumerioal 

W fcduceS the ciw^natlhat of the 
isildAht or open ebtmters. Let us beght idlb the 
BiOOra Syetm. Suppose a solitary counter to Oc- 
aq[jpSesMbar. It may be removed, if /wo coun- 
ters placed in its stead oh the next bar. But, 
wjUiObt 4iimging its value, we may to this pair 
tfndaiitly join «\anot)ier, composed a Ji^ll end an 
open counter, wbkdt perfecUy babi&'^elkch other, 
^idiidfaw the^ open counter that standi under- 
llbet, and suMtute for it two open tiounters on 
the Ibui^ bii^ 

To these again* 
add a balanced 
pair, conabting 
of an open and ^ 
a full counter. 

Take away the 
undermost coun- 
ter, set two simi- 
lar couDteiO' on 
the third bar, 

and to this pair annex a' full and an open counter. 
By contmuing this process, the single counter wiH f 
be decomposed into three rows of counters, dter- 
nately fdfi and open; with no excluded counter, 
Whi^is open when the number of the bars, as in the 
preamp case, is even, but a full counter If that num- 
ber be odd: Thus f/iir/y-Zteo, the valt^ ct^e coun- 
ter bnijhe sbttK bar, is equal tp three tii|oa all the 
infbrl^ alternating bars, or the excess' 6f sixteen 
abovif|%A/, joined to the excess of^ar above two, 
and tmth^ with one, that is, deven ; abating, how- 
ever, me excluded counter which is here open ; but 
thrice eleven, omitting one, is fhirtydxvo. 

Let a similar analysis be applied to tlie Ternary 
Change the solitary counter for three coun- 
ters hddpn tlie next bar, and to these join a balanced 
pair coDsistiDg of a fiill and an open counter. Re- 
move this ppen counter, and substitbte three open 
counters fbr it on the succeeding bar, and to the tri- 
plet ignmx an open and a full counter. Take away 
the fli0 coupler, and'place three such counters on the 
Moving bar. Repeat the procedure, till tlie first bar 
comes to be occupi- 
ed; and^crewilJevi- TsnxAiir scAts. 
dently emerge Jour 
rows of counters ex- 
tendliigihrougb alt the 
inffd^ytorsi; and al- 
termPf^U iMopen, 
with 

ter of an oppqute cha- 
racter to those which 
terminate the deconi- 
jposition. In the pre^ 

sent Justauce, where the single counter sto^ on 
, tbe jjfth baf, a counter of the ordinary kind is lell 
<mt»* Wherefore the number eighty-one is equal to 
foor times die amount of the excess of twenty-seven 
,^>Ofe nine, and of that of three above one, or /wen- 
1^, together with the unit excluded. 

It may be deemed sufficient for grounding t gene- 
lal conclusion, to repeat the same procese on the 




■ P 1 ' C. 

>aipabl# Qu^ternarif Scale, Instead of 1)19 saUjtary counter, If this arr^ge<* 
Arithni^ place four counters on the next her, and conjoin ment be now di- . 
with these jt^toced pair of counters, composed of vided by ^hree, 
a fuU and all one. Rtunoye the undermost of the result, 
dicse, and substitute four open counters on the fob r^toringUtOde* 
lowing bar. To these ifcient unit^^ill, 

QUATERNARY I^A1«E* bP 



again, add an open 
and a full counter, 
which will hot afiect 
the value of the co- 
lumn. Pursue tlio 
operation till all the 
bars are occupied by 
counters, and one ex- 
clude* It is evident 
theridore that, on the 
Quaternary Scale, tlie 
decomposition of a 
single counter producer Jive rows of alternating 
counters through all the inferior bars, with an ex- 
cluded counter of an opposite nature to tliat of 
the row which completes the analysis. In the ex- 
ample now given, the number two hundred and Jif 
the vSue of the counter on the ffth bar, 
is equal to five times the amount of the excess of 
sixty four above sixteen, and of four above one, or 
jfiy-Qnc, together witli the unit lefV out. 

The conclusion may, tliereforc, he extended to 
any progressive scale : If the value of uhft oh a 
seiNuate iMr be increased , or diminislted One, 
according as the rank is even or odd, die renlaindcr 
w'ill be divisible by one greater than the index of 
the scale, and the quotient will be equal to the 
amount of the values of 
iinitas aher.mting in ex- 
cess imd delect through 
all the iiiferior bars. 

The same properly, 

Jt is evident, could he 
transferred to any cora- 
poiiud expression ; No- 
thing is wanted but to 
change the counters on 
each .successive bar into 
alternating rows. Thus, 
in the Binary Scale^ the 
expression which signi- 
fies one hundred and 
seven, will be convert- 
ed into another com- 
posed of triple and al- 
ternating rows, .with an 
exclusion of t^o CQun- 
tefs hi excess, and three 
in defect, or the balance 
of an open coQnter. 


Palpahia 

Anibrnetic. 
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By ee)hk:tkig and condensing the counters on 
each bar,' die whole will be reduced to another ve- 
ry simple fbpi ; 


which indicates 
ihiidMi, thfr 
Uihd patft of 
one hv/ndredand 
e^ht. 
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Let another example be selected from tlie nota- 
tion imT the^^m- 

iemary Scale. Quaternary scale.. 

The counters on 
these six^.^tos 
wifi repitott 
the number two 
thotuand . three 
hundred andjif» 
tyfour. The 
excluded coun- 
ters will stand 
thus and, con- 
sequently, there 
is on the whole 
an excess of four, 
coubters which 
must be reject- 
ed. The origi- 
nal number is 
therefore redu- 
ced to two tAoif- 
sand three huu’ 
dred and fifty, 
of which ' die 
fifth part will 
be denoted by 
repeating the 
counters alter- 
nately full^and 
open on the 
lower bars* 


This last expression being condensed and abridged 
will stand thus, 
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denotingybur hundred and seventy- 

In all these decompositions, ve have stopped at' the 
bar ci^ units ; but if wc pursue ' the anal}^^ through 
the descending bars, wc sliall discover trains of equi* 
valent fractions Ashicli never terminate. Tims, to be* 
gin with Binary Scak : A counter on the bar of 
units may he taikpn away, and two counters placed 
instead of it on tlie following bar. Of this pair again) 

BINARY SCALE. 

&c. 



one may lie removed, and another pair substituted for 
it on the next lower bar. One of these again* may 
be withdrawn, and two ]daced on the following bar. 
'fhe same operation of exchange, it is obvious, may 
be repeated for ever. Wlierefore, the value of a 
single counter is here the sunie as that of a single row 
of counters, extending i?idefinitcly over the lowerbars. 
But the counter on the bar inmiediately below the 
place of units, indicates one-half^ that on the Oext 
ene^fonrt/if that on the following bar onc^eighthf and 
so ibrth continuaUy. Wherefore the siuu.of tlie 
fractions onc~half, one-fijurthf one-eigkth^ one^six- 
fecnlh, extended without limit, must always approach 
to onr. 

lA.‘t a similar transformation be curried through the 
Ternary Scaie, Suppose a half counter to stand on 
the bar of units : It may be removed, and three half 
counters, a. whole counter and half of one sub* 


ouAmKAity seAx^» 

mm- 


eoc^y ftlone the bar 
of units. It may be 
withdrawn, and/o«r 
AUch parts, or a whole 
counter, and the third 
of one p)qce4 
stead oiv the next bar. This third again may be rc* 
moved, and a counter, with another third, substitut* 
odTor it on the following bar. The same procedure 
being repeated, tlie third part of a counter in the 
place of units will be changed into a row of entire 
counters runnmg through ail the inferior bars, it 
therefore follows, ^at the fraction onr-MiVr/, is equal 
to the sum of? the iniinite series onc-/imrth, ottc-six- 
teenth, ane^sixty^fdt^^' d(C. 

^gain, let simihjii^odllications be carried througli 
the Quinary The fourth of a counter on the 

bar of units may be exchanged for five such parts, 
or one counter and a quarter on tlic following bar ; 
and this quarter may now be removed, aadjh^ quar- 
ters, or one counter and a quarter set on the next 
bar. The process of decomposition may thus ht' 
continued per- 
petually, lea V- QUINARY SCALE. 

ing, instead of 
the Jburth of 
a counter, an 
unlimited 
range of coun- 
ters stretching 

over the inferior bars. Consequently the fraction 
one-fourth is^ equal to the aggregate terms o(‘ the 
progressive oneji/th, one hventy fifth, one hundred 
and tvoentyfifth, one six hundred and tvxnly-Jifthf 
continued without termination. 

From these very simple analyses, we may lliercfore 
conclude in general, that tlie fraction of unit, which 
has for its <tenominatoi' one less than the index of 
any lumierical scide, is equal to the sum of all the 
descending powers, or the value of a single row of 
counters, extending indefinitely through the inferior 
bars. Thus is equal to a tenth, a hundredth, 

a thousandth, d:c. or one-eleventh is equal to n tvxlfth 
part, a hundred and forhj-fovrih, a thousand seven 
hundred and t'wenty-eif'htli, drc. 




&c. 
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stiluted on the next bar. Take away thi.s half coun- 
ter, and set Mirrsuch, or a counter and a half on the 
succeeding har. llcpeat the same process continually, 
and the half counter on the bar of units, will be con- 
verted into a single row of entire counters, extend- 
ing without limitation through all the inferior bars. 
But thffSc successive counters signify one-third, one- 
ninth, one-twenty»sn^e7ith, &c. Whence the fraction 
onc-hnlfh equal to the sum of onc-lhird, one-ninth, 
one^tvientyseventh, &c. continued ad infinitum. 

In the Quaternary Scale, let the third of a counter 


But the summation of a descending senc.s, wdio.^e 
U'rms alternate, may with equal facility be discover- 
ed, by introducing the admixture of deficient coun- 
ters. ; llius, in the Binary Scale, if the third part of 
a codilter stood on the bar of units, it could be re- 
moved, and itoo-thirds of a counter, that is, a wdiole 
counter abating; the third part, .substituted for it on 
the next bar. But this open part of a counter might 
be taken away, and a vcholo. open counter diminished 


BINARY SCALE. 


by the third part 
of u full counter 
piaged on the fol- 
lowing bar. Tills 
third again could 
be withdrawn, and 
afull counter with 
a deficient third 
part of one set on the next bar. This alternate 
exchange wight casUy be repeated over the sue- 


tntm- 
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I*aipsb|e cessivie bars. Hi# iAird part of a comtor is tfittf 
iMiineii**. coiiverte4 into aR unliiRitc^ row of fbll aod w>e« 
countenv fraction me4kird is equ« to 

the siun of om^hitlf abating citl^^fyurth, of 
abatinn^ (me-tixteenthf ^ of we^Mrtv-second i^thag 
one mMourthy or eoual to the exo^ of the 
conllauea wexxw one^hay^ one eigftth, one thirty-se^ 
amdy '&c, above the cprrespondti^ series onejjfintrth,' 
one-shteenthy one sixtj/^fbtMy 4c. 

The substitution may, in like manner, be perfimn- 
cd on the Ternary Scale. Suppose the fourth patt 
of a counter to occupy the bar of units. Remove 
this fragment and substitute ^ee^guartersy or a 
whole counter abating one-guarter^ on the next bar. 
Instead of this deficient place three 

such, or one open 
counter, conjoin- 
ed with the quar- 
ter of a full one, 
on the succeed- 
ing bar. Pursue 
the same proce- 
dure, andthc quar- 
ter of a counter « 

will be transforiniied into a single row of counters, al- 
ternately full and open, extending without limitation 
over the lower bars. Wherefore the fhictidn one- 
fourth i$ equal to the sum of (me^third abating one, 
ninthy of one ivaenty^seoenth abating one ei^yfrH 
of one /too. hundred and fort^-ihirdy abating one 
»eroen*hundred and ftoenty-ninfA, 4c. ; or onefmrik 
is eoual to the excess of the perpetual series one- 
thira, one twent^seventhy 4c. above the similar 
series, one-ninth, one eighty frst, 4c. 

Another instance will he sufficient to point out 
the general principle. Let oneffth part of a coun- 
ter stand on the bar of units in tiie Quaternary Scale. 
It may be removed, if four-fjthsy or one counter want- 
ing a fflhy were placed 
on the next bar. In- 
steadol'this o^Jifih, 
let four o^exifflhy Or 
one open counter, join- 
ed to ajiflh of excess, 
be put OIL the following 
bar. Change this.^A 

again for a full counter, with a deficient /?/? A on the 
following bar. A series of alternating counters is 
thus successively formed. Whence *thc fraction of 
mte ffih is equal to the continued series on^ourth, 
abating one-sixteenfh. one sixty fourth, abating one 
tivo hundred ffy-sisihy 4c. 

We may hence infer generally, that the fraction 
of unit, divided Ay one grcat(^r than the index of a 
numerical seale, ts equal to the amount gf alt the 
descending powers taken altermlively as additive 
and subtractive. Thus, one-eleventh is equal to 
the excess of a tenth above a one huamdik, that of 
a thousandth above a tendhousandth, that of a hun- 
died thousandth above a ntiUionth, and SO forth con- 
tin\jall)'. In like manner, on the Duodenary Scale, 
the thirteenth part is equal to a twelfth, abating the 
hundred and forty fourth, the sen^evlteen-hvtndred 
and hreniy-ei^th, abating the twenty thousand se- 
ri*ii hundred and thirty-sixth, 4c. 


-In all these transformadoiii «f fNmCieas, arising Palpable 
from the JndeR of the numerical scale, increased or ^^mmefic. 
diudnithed by oair, the operatioii b repeated or aU 
ternated at Jifodi sueoewive bar. But similar diangee 
may be made on fractions derjipKed from sefoe 
modification Of tiie powers of the index, whi$jh wiU 
regularly diCttlate along the bam at a corresponding 
interval. on the Binary Seide, the fraction 

one-third944^ the second power of the index two di- 
mini^^ by one^ will form by decomposition an in- 
termittuig tow, or a perpetoal dremtion, passing 
over foe successive alternate bars.v, fot one-third 
ofaeoualer ¥ 

on dm te . , % 

of units is e- aiirAat acAii. : 

quivalent to 
tm-thirds 
on foe fd- 
lon^ bar, 
whicli again 
are equd to 

four-thirdti otm entire counter ond U third, on the 
next bar. r Pnrsuing the same analysis, a tow of 
^ntom emerges on the alternate bars. In reality, 
if the intermediate bars, which here serve only for 
the transit of the pair of thirds, were left out ‘alto- 
gether, the notation would pass into that of the 
Qjmternary Scale, and obey die gcneial rule. 

Again, on the same Binary Scale, the fraction one- 
seventh, or the reciprocal of the third power of two, 
diminifoed by one, will be found to circulate at every 
third bar. Thus, one-seventh of a counter on the 
bar of units gives two such parts for the second bar, 
fovrtior the biird aud eighth, or a whole counter and 
an excess of one-seoentk for the fourth counter ; and 
if this kind of decomposition be Carried forward, an- 
other counter will appear on the seventh bar, a third 
on the tenth bar; ana so forth in perpetual succession. 
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But the same conclusion might also be drawn froo) 
tlie geneid principle, if wc consider that the Binary 
Progression, by omitting always two consecutive bar&, 
is converted into the Octary Scale. 

It is not difficult to perceive, that every fraction is 
capable of being either exactly represented on any 
given s^e, or of being denoted W an expression 
which circulates after an interval fg fewer bars than 
the denomkiator of the fraction Stains unitp. la 
fact, the moment the same set of fractional counters 
omiius to appear a second time, the whole expression 
must evidently recur in the same order. But aU the 
possible^ variations or scries ef remainders must ever 
lie within the number its^i which constitutes the di- 





vim4 . TIuii,, k wm (omi the i^pTessm for 
fuiy fraction having the denoml&atov mpir ctrculatei 
on the Binary SStki t$ the interval oi three ban,. 
The tame fraction represented on Ofiuternar^ 
SMe has a iiko |!(^rence t . tmt|t Ooarj^ 

Scaley ^ exidefiskin is renewed ait two bars, 
while it does not circulate till after passing over six 
bars, in the Termtr^ Qikiemarv, and De- 

nary Sedee* Broploying a siipilar decomposition, it 
will appear that a fnction,^ikli Wmn for its deno« 
minator, will, in the Qyatermty and Qjdmry Scakst 
circulate (»Jtve bars, but will embrace ho fewer than 
ten liars, by its circulation in the I'ermryi (^ter- 
nary, Senary^ Octary ^ atid Denary Scales* 

We may hence reverse the operation, and deters 
mine the absolute value of any circulating expression, 
or discover the ift^ion of which it is only the con- 
tinued expansion, Suppose the group m counters 
here presented 

to circulate per* auixARY sc axe. 

petually, at an 
interval ^ of six 
bars on the Qai* 
mry Scale, If 
tliese counters 
were all trans- 
ferred to the 
venihi or last 
bar, they wotftd 
signify Jhur i/tausand four hundred and sixty four. 
But another scale might be substituted, sura tliat 
eacti single bar shall corre^MMOtd in eflect to this 
con(UMiHC‘d bar^ Consequently the index 

cf“ this new scale, or the s^dh powelr of Jhe, being 
diminished by one, wUldei^ ilmdeiiominator of the 
absolute fraction ; which is^dierefore four thousand 
four hundred and sixty four . di^ded by ^Uen thou- 
sand six hundred and twenty fo^r, or by reduction 
tKo-sevaiths. 

In like manner, on the Denary Scale, let a set of 
counters always cir- , 
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culate, spreading over 
six successive bars. 

Concalyf thqm trans- 
ferred to thd last bar, 
and they will express 
seveniy-six thousand 
nine hundred and 
twenty-three. But if 
another scale mte a- 
dopted, each bar 6f 
which had a^' power 
equal to six of these bars, its index would be a million. 
One less than this is consequently the denominator of 
the fraction, which is therefore equal ID one thirteenth* 

Having considered at som# length the properties 
of numerical scales, and their various transforma- 
iionst we have now to explain the ordinary opera- 
tions performed on numbers theniselvcs. These ope- 
rations are all reducible to two very simple ebpnges, — 
the conjoining^und the separating at numbeis. When 
two or more numerical expressions are conjoined, 
that is, condensed into a single expression, or collect* 


503 

ad intb, one sum, foe process is called But Fstpsble 

when one nanaerical expression is separMi'etr drown ArUhmeM^ 
out firom another, leaving only a dij^en&t or Ttmain- 
the process is called 5i^rac^foii. If tlht addi- 
should be employed merely in repeating the 
amne Dumber, it admits of abbreviation, and is then 
teamed Ms^ipHeation. On the contrary, if the sub- 
Reaction be limited to foe continued withdrawing of 
foe same number from anotlmr, the process . becomea 
capable of abridgment, and is termed Division. 


Addition* 

Tim whole opeii^thm consists in collecting and 
condensing the lej^te expressions. Beginning 
with foe lowest bar, the oounters are gathered to- 
gefoer, and if they exceed foe index Hi the scale, 
this excess only is retained, and one counter anncx> 
ed or carried to the next bar* But if the counters 
On any bar should contain the index more than once, 
the number of repetitions is transferred a place high- 
er, while the remainder of tlie reckoning is left as 
it stoocL A very few examples will render the 
mode of proceeding quite clear. Let it be required 
tu collect the expressions here disposed on the Qua- 
ternary Seale. 

On foe bar of quaternary scale. 

units, tm coun- 
ters occur, which 
are brought to- 
gether . at the 
bottom* Tm 
countersarelike- 
wisc found on 
the next bar, and 
each of the foree 
fallowing bars 
has each three 
counters. But 
ybur counters arc 
found oil the 
next bar, which 
are equal to one 
transferred to 
the highest bar, 
leaving a blank 
in their own 
place. In this 
case^>.VEry little 
clta^ in the 
notation is want- 
ed ; and except in a single transfer to a higher bar, 
the counters are merely brought closer together, 
and form the expression at tlic bottom. This 
again might be somewhat abridged by introducing 
mn counters, as represented here, below the otlier. 
The sum of the three compound numbers thus re- 
presented on the Quaternaru Scale, is therefore by 
reduction nine thousand two hundred and ten. 

Suppose the same numbers were converted in- 
to the Denary Scale. They would be respec- 
tively three thousand Jive hundred and twenty- 
e^ht, one thousand and seventy-three^ andjmr thow' 






aei¥mmemc. 


Piiljiahlc sand six hmdftd ffnd 
AiiHmiHic. . ^liich we thus ex- 
hibited siiccessively on four 
burs. Now, coHecting all 
tlu? single counters on the 
hrst bur to the right, they 
iudount to ton, which 
joined to the two Jives 
make iwenh/ ; they consc- 
(|Ut‘iitIv, in theit summa- 
tion, leave tliat bar void, 
und throw ^wo counters 
to the next. Those two 
counters now joined to tho 
Jmr wliiidi occur on tho 
second bar, make six, 
and again witlt the JivCf 
eleven^ leaving one coun- 
ter on tho second bar, and 
furnishing one to the next« 
This counter, w ith another 
already on the third bar, 
leaves two ; while the 
yirr.? on it deliver out on 
the fourth bar. The re- 
sult, as before, is nine 
thousand three hundred and 
ten. The final exprussion 
may be somewhat abridged, 
by employing deficient coun- 
ters ; it gives ten tlrnmnd^ 
abating one thousand^ and 
fv'o hundred and ten, the 
H;unc result as before. 



lint perhaps it is more natural and more like tlie spon- 
taneous practice of uuin- 
otructed men, to proceed by 
successive steps, and only 
conjoin two numbi rs at the 
same time. Nor is it requi- 
site, in this mode of proceed- 
ing, that the numbers to ho 
severally added should Ijo 
actually expifssed ; it may 
be sutCcient, at each stej>, 
to retain them mentally, 
rhus, when the second num- 
ber is to beadded to the first, 
the three connters which 
should occupy the first bar 
lieing joined, the three single 
ones already noted make 
.so; , or leave one, and change 
file otlier //rc iDto/6'», whicii 
funnshes one counter to the 
second bar ; and one counter 
on the fourth bar increases 
its stoek to four. Again, 
when the third t.amber is 



a^ed, it wvuld give counters to the first I^lpahle 
bar, and hence change it into ien^ leaving the Arittna^ic. 
bar void, oimI throwing a counter to thenex^t bar. But 
the six counters on tlie third bar, convert the fioc 
counters intd^ilen; (md thus furbish one to the'^sMKt 
bar, while they leave counted behind thebi« 


The woi^ng^ of this 
example would be sim- 
plified by employing 
the notation of deficient 
counters. Thus the «c- 
veral numbers are 
changed into otlier ex- 
pressions as here ex- 
pressed. Xki the first 
bar, the full and the 
open counters, being 
three of each kind, ex- 
actly balance each o- 
tlicr; but, on the se- 
cond bar, the full coun- 
ters leave An excess of 
one, I'he full counters 
on the third bar, being 
eight in all, exceed the 
Opon ones by two ; 
while, ' bn the fourth 
bar, they leave a defect 
of one. 


Let anotlier exam- 
pie he taken of iuldi- 
tion from numbers ar- 
ranged on the Quinary 
Scale. The counters 
on the first bar n- 
mount to 4/.r, which 
leaves one counter, and 
furnishes one to the 
next bar. I’liis bar now 
huldfi ei^ht counters, 
leaving three conse- 
qucntly, and ll. rowing 
otic to the third bar, 
'fhe third bar has then 
tm counters, or is left 
void, and gives iuo 
counters to the next 
bar. Tin's bar, hold- 
ing ele^wn counters, 
leaves one, and sup- 
plies iiuo to tho high- 
est bar. The total a- 
mount of the numbers is 
therefore three quadra- 
plicate pentmis, one (ri- 
pliaafe pentad^ three 
pentads and owe, or by 
reduction, ixco thousand 
and siX1ccii» 


DENARY SCAXE. 



-VbifH/vAx ocAiijc;. 

iiifi 
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Pttbabfo 
Aritbuietic^ 



By introducing d4- ' 
cient counters, the pro- 
cess might be simplide^ 
ei^fbrjdged. Theirst 
bat copUnutes, same, 

as bej^rc ; but in the 
next bar, after had^ 
been carried tci^he se- 
cond bar^. ano^ JbiiiM»d 
to the full counters, 


there vet is an excess of 
three &1I counters. In 


the third baf, the oppo 
site counters, being iwo 
each, are iuite balan- 
ced, and leave a void 
but the four^ bar 
yields an excess of one 


full counter, while the 


fifth collects three full 



counters. The rOsult is every way the same as befbre. 


Let these numbers be transformed on the Denari^ 
Scale, They will stand 


as here expressed, oc- 
cupying three bars. TIio 
first number furnishes 
to the successive bar 
/tuo, three^ and six 
counters ; 4 tlie ^ neiU 
number gives s&oen, 
eight, ana tivo t Uie 
third number delivers 
four to the third bar, 
passes over the secotidi 
and deposites men on 
tlic first; and the last 
number, supplies fve, 
nine, and ttvo to the 
successive bars. In the 
first bar, the single 
counters collected to- 

§ ether ma|ke six, and 
le two Jhies contii- 
bute one to Uic next 
bar. The second bar, 
holding four Jkes with 
a surplus counter, leaves 
one, and throws two 
to the next bar. This 
increase raises the third 
bar to four Jives, and 
therefore, leaving it 
void, advances two coun- 
ters to dib fourth bar. 
The amount of the. ad- 
dition is therefore) as 
before, J^ing troo ikott* 
sand and sixteen^ * 


DitKAXY SCALE. 



I#the operation were 
p^drm^d in its utmost 
simplicity, by annexing 
pnb of the numbers aU 
wi^ idler the other, the 
progr^ of summation 
would be thus exhibit- 
The first Oumber 
being actually , repre- 
sented by counters, the 
second, which is only 
retained in the memory, 
cluinges by its absorp- 
tion the several bars, 
and produces one ihoU‘> 
sand and seventeen. To 
this again is joined men- 
tally the third number, 
which gives one thou- 
sand four hundred and 
tmntyfour^jrs another 
step in the progress. 
And, lastly, the fourth 
mwber, being annexed 
to this, completes tlie 
transformation, and pro- 
duces final resul t,iwo 

thousand and sixteen, 

' 

Bufy In most cases, 
ferent llumbers may be 
sensibly shortened, by 
a Judicious application 
of.openoounters; which, 
by theb* intermixture, 
eiecting in a long ope- 
ration a sort of bdance, 
will, for the roost part, 
save the trouble of car- 
rying to the higher bars. 
Wlienever the full coun- 
ters on a bar exceed half 
the index the scale, 
it is preferable to sub- 
stitute fbr them open 
counters. Thus, in the 
lust example, the four 
numbers to be added 
may be denoted as here 
expressed. In the first 
bar, there is, on the 
whole, an excess oCfmr 
open counters ; in the 
second, an excess of two 
fuU counters; but, in the 
third bar, the opposite 
counters are exactly ba- 
lanced, and leave avoid. 
The result is conse- 
quently ttoQ thousand 
and imntj, abating 
four. 
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SEI^ARY SCALE, 


paip;tbic It II evhlcot that all theie t^seratjons are conduct- 
Arith metic, the g 4 ii|ie way, whether the counters occupy 
'"'^^^'^^^tlic bars of an ascending or of a descending series. 
The position of the bar of uni^ determines tiic values 
of all the rest. I>ecimal fractions arc, therefore, 
no more entitled to a separate discussion than those 
derived from any other scale. 

Subtraction 

is the process by which a number is separated or ex- 
tractaa from another; the difference sought being 
the remainder led ader this operation, If the coun- 
ters representing the larger number, should exceed 
on each bar those denoting the subtrahend, we have 
only to mark the several excesses. But, if the up- 
per number has fewer counters on any bar than 
subtrahend, it will be necessary to take one from the 
higher bar, and augment Uie expression of the other, 
by joining as many counters as the index of the 
scale contains units* Suppose it were required rni 
the Senary Scale to subtract two thousand seven 
hundred and forty- 
five^ from six thousand 
ikrac hundred and 
eighteen » The num* 
bers will appear thus 
arranged. The up- 
per bar of units being 
vacant, we put six on 
it, and withdraw or 
borrow from the next 
bar an equtmlent 
counter marked with 
a dot The three 
compilers on the cor- 
responding bar of 
the subtrimend, being 
then set aside, leave 
otijcr three counters 
for tte difference. On 
tile next bar, a conn- 
ter, answering to the 
one below, being re- 
moved from the two 
remaining countoi:s, 
gives a difference of 

one. On the third bar, the four counters of the 
subtrahend cannot be taken away from the single 
counter above, till it has been augmented to seven, 
at the expen cc of one counter withdrawn from the next 
bar, and therefore marked with a dot. The fourth bar 
leaves all itsj^r counters, and the fifth bar drops its 
excess of two. 

Tlie operation is varied and shortened, by adopt- 
ing open couttters. To take away the three open 
counters on the bar of units from the vacuity above 
it, satbstitnle for that void the counterpoise of three 
full ood fhnree open counters, and then separating the 
last, there are left ^hree full counters. On the se- 
cond bar, one counter only remains. The single 
counter of the third bar may have anmixed to it two 
full and two open counters, and the latter being 
removed, will consequently leave three full counters. 

7 


conceive an open and a 


SENART SCALE. 




On the fourth bar, 
counter to be joined, 
bad then, omitting the 
latter, there w ill re- 
main ftoo djpen coun- 
ters. The Imgle open 
counter of the fifth 
bar may likewise 
have a pair of open 
and of fuH coonters 
combined with it 
without changing its 
import, and conse-c 
qtientljfr three open 
counters will be left. 
On tine sixth U» the 
single counter is left 
standing. The same 
expression is easily 
denoted by full coun- 
ters, and gives, on 
reduction, the num- 
ber three tkousandfve 
kunditd and sevetdy^ 
three, as tlie result of 
tlie subtraction. 


Suppose the same numbers were expressed on tlie 
Denary Scale. Be- 
ginning with the bar denary scale. 
of units, the five coun- 
ters corrMonding to 
those of mb subtra- 
hend being set aside, 
leave three. In the 
next bar, the single 
counter is first in- 
creased by ten, which 
arc equivalent to a 
counter withdrawn 
from the third bar, 
and ikmn four being 
separated from tliese, 
gives seven for a re- 
mainder. In the third 
bar, a single counter 
borrowed from the 
next, furnisties two 
fives, one of which, 
witli the remaining 
two counters, being 
tukea away, leave 
five. The counters on 
the last hbTr JiMiw re- 
duced to five, leave only three, after the separatiou 
of the two in the subtraction. The remainder is con- 
sequently 0iree thousand four Hundred and seventy- 

la every instance where a counter is borrowed 
from a higher bar, the effect would evidently be un- 
altered, K a counlM; were added on die same bar 
to die number below. This modification of the process 
is what has b^n generally termed carrying. It is 


full I^lpable 
Aritbiuetic. 
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Pdfpahle fartlier iilustrftted, by ope* denary scale. 
Aritlitnetic. 


rating with open coun- 
ters. Conceive three open 
and three full counters to 
be placed on tlie first bar, 
and tbe latter will be lef); 
as an excess below. On 
the second bar, let five 
open m^five fall counters 
be laid, and then, rejecting 
the former, there will re- 
main seven. Again, annex 
on the third bar a pair of 
open and another of full 
counters, wHl be 

iefl. And, in the fourth 
bar, joining tltrefi full and 
three open counters, and 
next setting aside the for- 
mer, there willJbc left se- 
ven open counters ; which, 
omitting the full counter 
of the fourth bar, are ec^ual 
to three full counters. 


a 


, i — I 


■ Multiplication 

is nothing jbut a process of repeated Add ition. When 
the terms, however, to be multiplied arc compleXi 
and the index of the Numerical Scale is large, the 
operation will admit of being very consideralily abrid- 
ged. It has been already shown, that a uumber is 
virtually multiplied by the index of the scale, by ad- 
vancing its expression one bar ; tliat it i% multiplied 
by the second pmer of that index by advancing it 
ftuo bars ; and so forth continually, according to tho 
progressive powers. Again, if any term of the mul- 
tiplier be great, it is prelerable, instead of repeating 
tho counters of the multiplicand, to collect them 
mentally, and only mark the result. The ready per- 
I'ormance of multiplication depends entirely on the 
right application of these two principles. A few ex- 
anipli's will elucidate tlie process. 

Suppose it were required to multiply the number 
fortiffiitie by twentj^-three, that is, to add the units con- 
tained in forty-five twenty-three times. First, Jet those 
numbers be disposed on the Binary Scale. The counter 


BINARY SCALE. 



TERNARY SCALE. 




t 




on the unit bar of the multiplier shows that the whole 
'if the multiplicand is to be set down once as it stands. 


Tho counter indicates, tliat tlie whole of the up- 

per range of counters must bo advanced one baf y Inc 
counter on the third bar intimates, that the same row 
should be carried another bar higher. Tlie last coun- 
ter, occupying the fifth bar, shows tliat the counters 
of the multipncand should he advanced four bars, nr 
that the first of them should he placed on the same 
bar below it. These counters, again, collected into 
a single row, give by reduelion, one thousand and 
thirty-five. 

Next, let the same numbers be arranged on the 
Ternary Scale. Following tho terms of tlie multi- 
plier, therefore, 
the multiplicaiul 
must be repeat- 
ed twice as it 
stands, then once 
on a bar higher, 
and again twice 
on the bar above 
this. But twice 
two moke four, 
leaving one on 
thethirdbar,and 
throwing one to 
the fourth bar, 
which produces 
three, or leaves 
that bar empty, 
and delivers one 
to the next bar. 

Agmn, the mul- 
ii^icand is re- 
peated on a bar 

nigher, and doubled on a bar two steps lugher. Col- 
lecting then tlie countera on each successive bar, 
amounting to one on the seventh bar, owe on tlie 
sixth, two on the fourth, and one on the second, the 
result will, after being reduced, appear tlie same as 
before. 

It is obvious, that the units contained in for- 
ty-five must give 
the very Same 
amount when 
repeated twenty- 
three times, as 
those in twenty- 
three after a re- 
petition oiforty- 
fivc times. But 
the interchange 
of multiplier and 
multiplicand, 
would, in this 
case, rather sim- 
plify theprocess. 

Tlie upper coun- 
ters are here ad- 
vanced at once 
two bars and re- 
doubled, and 
then repeateil 
once on tlie next 
set of bars. Be- 
ing collected, there is? stdl the same amount. 


1 
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PalpuMe Again, Kuppoae the same numbers to be referred 
Arnhm^ic. iq Scale, The three counters on the unit 

oi“ the multiplicand being repeated >ve timcB, 
make fiflem, or leave three on that bar, and give two 
to the next. But.//ue times the simple counter on 
the .next bar, 

together with senary scale. 

the two carried, 
make seven or 
leave o;/r, and 
hirnisli one to 
the third bar; 
and the single 
counter on this 
repeated five 
times, joined to 
the counter 
transferred, 
inttke.v/V, which, 
passing over the 
third, furnish one 
to the fourth bar. 

Now,r//ree times 
the three Coun* 
tersgive nine^ or 
leave an excess . 
of three for the 
second bar, and 
send one to the 
Uiird. Tlienthc 
single counter 
on the second 
bar is repeated 
three times and 
one. added to it, 
and the next 
counter likewise 
repeated three 
times, but with- 
out addition. Collecting now the counters on the seve- 
ral bars, there a\>p(*ar /oar on the fourth, the third, 
and the second bars, and only three on the first. 

This process 
would be mate- 
rially simplified, 
by adopting de- 
ficient counters. 

In this cai-e, the 
first open coun- 
ter of the niul- 
tiplior indicates 
that the whole 
of the multipli- 
cand is to be 
taken away, or 
changed into 
opposite coun- 
ters. Tlie next 
i;oo dejlcient 
enuniers also im- 
ply, that the mul- 
tiplicand is to be 
taken twice a- 
wray, or convert- 
ed into open 





c({unters on the 
bars one place 
higher. ThecoK 
lective amount 
is tweMimifad 
and ninety-six^ , 
diminished by 

the sum of two hmdred and siticent thirty-six^ six and 
threet or two hundred and sixty-one ; that is, one thou- 
sand and thirty-Jive, 

Lastly, let tlie multiplication of those numbers he 
perforroedonthe 

Denary Scale. denary sCALE^ 

The,/tvff of tliu 
multiplicand 
being repeated 
three times, as 
indicated by the 
counters of the 
multiplier, leaves 
Jive, and furnish- 
es one counter 
to next bar, and 
the Jbur coun- 
ters of the se- 
cond bar being 
tripiedy and ac- 
quiring the one 
carried, leavt 
three, with ano- 
ther counter for 
the third bar. 

Tlie five Heing 
next doubled by 
the two counters 
of the second bar ‘ 
oftlic multiplier, 
give ten for the 
place ofHhe se- 
cond bar, or one 
for the third ; 
and the four 
counters being 
doubled and 
augmented by 
this transferred 
one, give nine 
for the third 
bar. Collecting 
these several counters, they represent, as before, one 
thousand, and thirly-Jive. 

Let us take another example where the numbers 
to be multiplied arc rather larger, being three hun- 
dred and eight, and by one hundred and. thirty-two. 
Suppose the ar- 
rangement to be QUATERNARY SCALE, 

first made on the 
(luaternarjj 
Scale, BCgiiv- 
ning with the 
single counter 
which occupies 
the second bar 
of the multipli- 
er; it throws all 




A R I T H M K T I C. 


sog 


^Ipiible the tcrins of 
Lritiimeiic. niult4»Hcand 
bar forward, 
or iscts the 
units immedi- 
ately below it- 
self, The /wo 
counters agaiDi 
which stand on 
the fourth bar, 
redoubles all the 
former, and ad- 
vances them 
l/irec bars. Col- 
lecting then the 
counters oh the 
several bars, and 
reducing their 
values, the result 
of the whole is 



,/ort^ thousand^ iix hundred and ftjhfm. 


Transfer the same numbers to the Quinary Scale j 
and they will 

present this QUINARY scale. 


form. The iwo 
counters of the 
multiplier inti- 
mate, that the 
terms of tlie 
multiplicand are 
to be doubled 
in tile same 
ranks; the single 
couTJtor shows, 
that they are 
to be repeated 
u bar liigher, 
and the counter 
on the iburlh 
bur signifies 
that they are to 
be placed again 
three bars in 
advance. Col- 
lecting all the 
(’ounters oD the 
several bars, and 
condensing 
them by carrying 
higher the mul- 
tiplier of ftve, the 
amount is the 
same as before, 
that is, forty 
thousand six hrui’’ 
tired and jj/ify- 
s/i. 



In Denary Scale, more counters will be requir- 
ed, though a 


large one be a- 
dopted, for the 
sake of concise- 
ness, to repre- 
sentfive, the half 
of the index. 
Beginning as 
usual at the right 
hand, the terms 
of the multipli- 
cand are first 
doubled mental- 
ly, as intimated 
by die two coun- 
ters of the 
multiplier; and 
08 twice right 
makes sixteen, 
the six is placed 
on the bar of 
units, and 07ie 
carried to tlic 
next bar; then 
the double of 
three gives six 
counters for the 
third bar. A- 
gain, those 
terms are tri- 
pled ; as signifi- 
ed by thfB coun- 
ters on tlie se- 
cond bar of the 
multiplier; but 
tliricc eight are 
tiwntyfbur, 
leaving^/owr on 
the second bar, 
and throwing 
two to the tliird, 
while the triple 
of three gives 
nine, for the 
fourth bur. And, 


DENARY SCALE. 



Palpable 

Arithmetic. 


lastly, the whole 

of the multiplicand is set down /wo bars in- advance. 
The several rows of counters being collected, give 
still the same result, or forty thousand, sU hundred 
mA fifty-six. 

The operation may be sonicvvliLil abridged b\ 
employing, as 

circumstances denauy sc am.. 


will permit, open 
counters. Thus, 
instead of eight 
in the multipli- 
cand, we may 
assume ten 
wanting two, or 
one full counter 
on the second 
bar, and two 
open comUrs 
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Palpalile on the first. In 
A^m^. jjjg first dupli- 
cation, instead 
of setting down 
for tjie double 
of three on the 
third bar, W'c 
may put /our 
open coifnterXf 
and one fnU 
cmnter on the 
higher bar. 

Again, the tri- 
pling of the same 
row would give 
mnv counters on 
the fifth bar ; in- 
stead of which, 
set we open 
counter on that 
bar, and a /nil 
counter on the 
sixth bar. The 
amount of the 
whole is, ^ forty- 
one HioKsandt abating three hundred and/orty/our ; 
that k,Jbrtv thousand six hundred andjifiy-m^ ex- 
actly as bemre. 



The same numbers arranged on the Duodenary 
Scaki w'ould be expressed in the language of traders, 
by two gross one dozen and eighty and by eUxpeH dozen. 
In denoting these, the large counter may, for the 
sake of conciseness, be employed to express six, the 
half of the index of the scale. Their multiplication 
would proceed thus ; Eight counters repeated eleven 
times mentally, 

inakc.s seven do- duodenary scale. 


zen and four ; 
this /(W is set 
down on the sc- 
cotid bar, and 
seven carried to 
Xho third, which, 
joined to the 
.single counter 
repeated eleven 
times, gives a 
dozen and six. 
Having marked 
the six on the 
third bar, me is 
joined to the two 
repeated elevnn 
times, making a 
dozenjsxid eleven, 
Tlie product is 
hence one triple 
gross, eleven 
double gross, .wr 
gross, and/y?/r 
dozen. 



DUODENARY SCALE. 


In thit instance, tl»e operation would be greatly PslpaMe 
abridged, by Aiiuiinetic, 

using open coun- 
ters. The mul- 
tiplicand id two 
gro8s,andftco do- 
zen, abating^ifr; 

aud the mulli- 
plicr only one 
gross, abating 
one dozen. Tlie 
open counter on 
the second bar 
of the multiplier 
changes in effect 
the Whole cha- 
racter of the 
multiplicand in- 
to tlie opposite 
counters, and 
the fuU counter 
on the third bar 
repeats the sane 

counters, and . 
advuncei them a 
bar higher. The 
result is, conse- 
quently, Ueo 
triple gross and 
four dozen, a- 
bating^ir gross. 



The m)plication of open or deficient counters will 
be founu useful, in varying jind simplifying the pro- 
cess of muhipUcation, even where smaller numbers 
are concerned. Thus, to confine our views to the 


common 
Scale, let it he 
reciuired to mul- 
tiply eight by 
sci^en, Tlie for- 
mer, it is obvi- 
ous, may be de- 
noted by one 
counter on tl*e 
second bar, and 
two open coun- 
ters on the first ; 
and the latter 
by one counter 
on the second, 
and three open 
counters on the 
first bar. These 
Open counters 
show that the 
terms of the up- 
per number 
should be sub- 
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Prt4»b»e triCted^Aretf times; that 
Ariiitmetic. repeated thrice with 
an opposite character ; 
which gives six full comi* 
iers for the first bar, 
and three open oms for 
tile second. Again, the 
full counter on the se- 
cond bar indicates that 
those terms arc to be re- 
peated unchanged, but 
placed one bar in advance. 

This combination exhi- 
bits the product. But , . . i. 

instead or the single counter on the third bar, 
substitute two fves on the second ; tlie result will 
then be d^coii^osed into fvCt abating threct and 
fve abating /wo, tews, together with Uie counters 
on the first bar, or twice three, units. 

Hence the explication of the method for multiply- 
ing any numbers under ten, by help of the fingers 
merely; an arithmetical curiosity, very’long known 
to mathematicians, but lately introduced, among other 
improvements, into the practice of the elementary 
schools. Beginning at tlkj left, and proceeding to the 
right, seven finger* (including uie thumbs) are 
counted in this example, which leave three fingers to 
close. Again, proceeding backwards from right to 
left, tlic number eight leaves two fingers, which arc shut 
on the left hand. Then joining the projecting fingers 
of both hmids, or five abating two and five abating 
three, we obtain five tens or fifty / while the product 
of the closed fingers, gives an accession of six umis, 
making ih oW fiftij^six. 

As another example, suppose it were desired to 
multiply nine by 'Hitse numbers may be seve- 
rally expressed by ten 
abating one, and by ten denary 

abating^M?*. But theyowr 
open counters of the mul- 
tiplier, signify that the 
upper counters are to be 
changed and there repeat- 
ed four times ; while the 
full counter intimates that 
those counters are, with*- 
out alteration, to be ad- 
vanced a whole bar. In- 
stead, however, of the 
single counter on the third 
bar, two fives may be com- 
bined with the open coun- 
ters on the second. But 
this procedure can be 
imitated by the play of 
tlie fingers. Counting wtne 
fingers, beginning with 
the left hand, and passing 
to the right, we leave om 
finger to close; and again 
reckoning six, by proceed- 
ing from the right to the left, we have/o«r fingers 
remaining to close. If we now bring together the 
projecting fingers of both hands, we shall have, of 
TENS, yivtf, abating /ciHr, and /vc abating onc\ that 
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fifty, together with the product of the shut fin* Palpable 
gers, or six units, told once. ArUbBietlc* 

Tliis philosophkal trick cannot fail to appear 
striking to young practitioners, and may prove 
really useful, by helping 
to fix thoroughly and ac- 
curately in their memory 
the ordinary multiplica- 
tion tabic. ' But the same 
principle can be extend- 
ed farther. .Suppose it 
were required to multiply 
ninety-seven by ninety -six. 

These numbers arc merely 
one hundreni, abating three 
and four, llie product is, 
therefore, hundreds, one 
hundred fold, abatingy?)?<r, 
and then/ Aree; thatis,n/»e 
thousand, three hundred i 
together with three, times 
four units, or twelve. 


\ 


\ 




But instead of seven open 
counters on the third bar, 
the defect from ten, or 
three full counters may 
be placed, and on open 
counter set on the fourth 
bar. This result is conse- 
quently ten thousand, three 
hundred and twelve, abat- 
ing one thousand. 

When fractions are expressed on the same nume- 
rical scale, their iniilliplication proceeds with equiU 
facility aa that of integers ; it being only re(|uiBite to 
begin with tlie bar of units, ami to descend vi'iih the 
lower bars. Thus, if it were sought to multiply 
ihirt-een and a quarter, by nine and a half. Let these 
quantities be 

first arrang- jjinary scalc, 

cd on the ^2- 
nary Scale, 
and they will 
stand thus: 

Begin there- 
fore with the 
counter on 
the bar of 
units, and 
mark the up- 
per rowintiie 
same raidts 
in which it 
stands ; or, 

what must evidently give the same result,, take tlie 
extreme counter which occupies the next lower 
bar, and depress all the counters in the row 
by the interval of a whole bar. Proceed in like 
manner with the other counters. The coUectivc 
amount is one hundred and twenty five, and seven - 
eighths. 
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PalpaWe Sill, 

to the Qtto/er- 

mrtf ^cdcs : Inutead 
of commencin^f with 
tiic bar of uni^, be- 
gin with the lowest 
counters, and there- 
fore double the whole 
of the terms of the 
multiplicand, placing 
them a bar lower, 
and observing that 
twicfi three makes six, 
whi(^ leaves two 
counters, and carries 
one to a higher bar. 
The result is the 
same as before, since 
tlie fraction^/nwr/ern- 
sixleenthft is equal to 
seven^eifrhths ; and 
that one triplicate te- 
trad, three duplicate 
tetrads, three single 
tetrads and one, a- 
inount to one hnn^ 
dred and iwent^-Jivc. 


I^et those fractional 
on tlie Denary Scale, 
Bcghiiiing with the 
last counters of the 
multiplier, or the Jve 
on the bar next that 
of units, its product 
into the upper 
making iwenty-five, 
should be placed on 
a bar lower. This 
leaveB^oe,and throws 
two to the higher bar; 
ond Jive tinios two 
making ten, tlie Im 
counters carried arc 
left, and another 
counter is thrown to 
the multiplication of 
the three, making .?«■- 
teen, which drops six, 
and likewise change* 
into six the counters 
placed on the next 
bar. Again, the Jive 
of the multiplicand 
repeated nine times, 
leaves Jive, and deli- * 
vorA /our to the next 
bar, increasing the 
^tuinters on it from 
i't'f^htcen to Itveiift/^ 
fwo, or Icaviiig/u'o and 
transferringtUY). ''f'he 
♦miltijdicarion into 


arithmetic. 


were trans- 
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numbers be now represented 
They will be thus expressed. 
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the three leaves nine^ 
and gives over 
eonvertii\g the coun** 
ters on tlie next bar 
ioekifen, oronecoun- 
ter left and one ad- 
vanced. Collecting 
Uie coudteFs on the 
different bars, we get one 
eight hundred and seventi 
But the operation will 
intr^ocing an open 
counter into the se- 
cond term of the 
xnult^lier, as here 
expressed. The first 
step of the multipli- 
cation by^e is the 
same as before ; but 
the open counter on^ 
the next bar indi-*^ 
cates, diat tlie whole 
of the multiplicand 
is to be set down 
with opposite coun- 
ters; and the 
counter on the high- 
est bar sliows, that it 
must be repeated in 
advance without al- 
teration. Collecting 
the counters toge- 
ther, and observing 
aheir mutual influ- 
ence, the general re- 
sult is one hundred 
and tmntyjive, with 
nine hundredandjive 
thousandth parts, a- 
bating thirty ; that 
is, as before, one 
hundred and twen- 
ty- Jive, with eight 
hundred ami se\}en- 
ty-Jive ‘ thousandth 
parts. 



hundred andtwenty-fivei and 
ly-Jive thousandth parts, 

11 be materially simplified, by 
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Division , 

is the opposite process to Multiplication, and con- 
sists in finding how often the same number can be 
separated or drawn out from anothei*. In the rudest 
way, therefore, this operation would be performed, by 
teiliug over a certain number of counters repeat^ly 
from Uic same heap. But instead of a slow process of 
repeated subtraction, tlie number to be severed, or the 
divisor, may be first multiplied to approach the mass 
to be shared, or the dividend. The remainder cap 
again be treated in the same manner, and the ope- 
ration renewed, till nothing is left of the dividend, 
or a difference less than the divisor itself. Those 
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SIS 


tlpabte ixittltiplSerB, collected together, will express the quo^ 
Uime ^ or the number of subtractions required to ex- 
liaust the mass. A few examples shul be taken 
for illustration. 


Suppose sixteen 
thousand and six 
were to be divid- 
ed hy^fifty^-three^ 
Let these num- 
bers be arranged 
first on the Ter- 
ndr^ Scale, the 
dividend being 
lowermost, and 
space left for 
putting theyuo- 
tient immediate- 
ly under the di- 
visor, Begin- 
ning at the left 
liund, the divi« 
sor is evidently 
contained once 
in the first four 
bars; place a 
counter tlien for 
the quotitmt, on 
the last of these 
bars ; set the di- 
visor inunediate- 
!y under the di- 
vidend, and note 
the dirterence, 
which is a coun- 
ter on both the 
seventh and 
e ighth burs. Of 
this difference, 
with the remain- 
ing counters 
brought dow'n, 
four bars arc loss 
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than the divisor, but it may be contained hvice in five 
bars. Passing over one bar, therefore, txvo counters, 
joined to the quotient, are placed on the fourth bar of 
the range, 'fhe multiplicand is then doubled, and set 
dow'ii. But four bars of the remainder being less than 
tlic divisor, it may be found once in five bars, and con- 
sequcntlyjomitting the third bar, owe counter is placed 
oil the second bai- ; and the remainder of the multi- 
plicand is so great, that two counters may be set on 
the last bar ; which duplication of the divisor finally 
exhausts the dividend. The quotient is hence three 
hundred and two* 


Let the same operation be performed on the Qmc 


nary Scale* 'Hie 
divisor, which 
here occupies 
three bars, is 
evidently not 
contained in the 
tlirec first bars 
of the dividend, 
but it is contain- 
ed twice in four 
of those bars. 
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Two, counters, 
repreiaoting tills 
quotimit, are 
thereibre set 
down on the 
last of those bars, 
and the counters 
of the divisor, 
being doubled, 
are placed un- 
der the higher 
terms of the di- 
vidend. The re- 
mainder on three ‘ 
bars, being four 
and two coun- 
ters, again con- 
tain the divisor 
twice on a lower 
bar. llie double 
of the divisor 
being subtract- 
ed, the residue, 
or four counters, 
is not divisible, 
without includ- 
ing likewise the 
two lowest bars, 
when it gives 
two for the rest 
of the quotient. 
The divisor be- 
ing now dou- 
bled, equals, the 
remainder ex- 
actly. 



The operation 
Scale* The di- 
visor, consisting 
oi' Jive coimfers 
on the second 
hur and three on 
the lirst, ivhicli 
includes a coun- 
ter on the fifth 
and lounh, and 
six on the first, 
is contained 
thrice, in the 
three first bars 
of tlie dividend. 
On the third 
bar, therefore, 
plaeef4/*cccoun- 
ters. The divisor 
being then tri- 
pled, leaves a re- 
mainder of one 
counter, which, 
being extended, 
tlic last bar be- 
comes again di- 
visible, yielding 
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<W0, as residuary 
of the quotient. 
Tlje quotient ie thus 
three kutidrcd and txuo, 
Ifhc same as befone. 



Suppose the division were to be performed on 
the Duodenary Scale. 

Transferred to that duodenary 

scale, tlie divisor wouldi scais. 


in the mercantile phrase, 
be called dozen and 
^vr, and the dividend 
Time double grossy three 

f ross, one dozen and ten. 
n the two first bars of 
this number, the divisor 
is evidently contained 
tvsice ; therefore, two 
counters are set down 
on the third bar, and 
the divisor doubled and 
subtracted, leaving a re- 
mainder of five grosSf 
one dozen and ten. Two 
bars of this again, con- 
tains the divisor once ; 
and one counter, to 
denote it, being placed 
on the second W, the 
subtraction is made, 
giving a , remainder of 
eight dozen and ten, 
exactly doable of the 
divisor, and conse- 
quently marked by 
two counters. The quo- 
tient is thus two grose 
one dozen and iwoy or 
three hundred and two. 

This process, then, 
though it requires larger 
counters, is yet not less 
simple than tlie former. 
The operation of the 
larger scale is visibly 
quicker than the other. 



Palpable 
I ^ritfanetic. 


In this instance, the di- I a 

ibor is complete ; but it will I j 

eflen h^pen that a, remain- A gk 

is left, and consequently, W w 

the process may be con- m m 

tinned on the descending T T 

bars, expressing an excess ^ ^ X 

a fractional j[UMient, which m 

either terminals, or con- T 

Btantly recurs again in a per- ^ 

petual circle. Suppose) ■* ^ 

example, it were proposed to divide three hundred 
and thirty by Tliese numbers would 

be thus arranged op &e Binary Scale t 

9!KA|IV SCALE. 



Under the fourth bar, the divisor is contained onccy 
leaving a countpi on the eighth and one on the second 
bar. Under the third bar, it is again found once, 
with the remainder of four consecutive counters. 
Passing over tlic second bar, tlie divisor is contained 
once under the first ; but not again till after an in- 
terval of two bars, when there is left, as under the 
second bar, four consecutive counters. At this 
point, therefore, a circulation must take place, since 
the third bar below that of units, thus corresponds to 
the next above it. The same sequence will be con- 
tinually supported : First an empty bar, Uten a coun- 
ter, followed by two empty bars. — To indicate this 
circle of renovation, the mark for Aries, the first 
Sign of the Ecliptic, is adopted, as intimating the birth 
of the revolving year ; and, therefore^ by extension, 
the recommencement of a cycle. 
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Palpable • i^et the division "be now performed on the tema^ 
ry Scde, Under the third bar, the divisor is evi- 
dently contain- 


ed oiK^e ; and 
once again suc- 
cessively under 
the second and 
the first bar. But 
the remainder is 
now so small, 
that the divisor 
must be depres- 
sed to the second 
bar below that 
of units, to be 
found in it. On 
the next bar low- 
er, it is contain- 
ed linicey with 
the remainder of 
a counter, a 
blank, and again 
a counter ; the 
same as whiit oc- 
curred under the 
secondbar. Here 
the circulation 
commences, and 
forms this per- 
petual series 
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The symbol 
<V> is placed to 
denote the al- 
ternate counters 
% 0 which 

intimate the 
commencement 
of the sequence. 



remainder. Af- 
ter this division, 
there is Idl 
only tm con- 
secutive coun- 
ters, noted by 
the sign in 
which the divi- 
sor, at the inter- 
val of liyo bars, is 
contained three 
times, with the 
same remainder. 
It is evident,' 
therefore, that 
the fractiomd 
part of the quo- 
tient will*be af- 
tcr^rards conti- 
nually repeated, 
being exhibited 
by a column of 
three counters 
altemaliiig with 
a vacant bar* 


Oil the Quinary 
becomes almost 
intuitive. The 
divisor being 
here expressed 
by a single coun- 
ter on the third 
bar, the quotient 
must evidently 
be the same as 
the dividend, 
only thrown two 
bars lower. The 
result of the di- 
vision is conse- 
quently thirteen 
and aj^thu 
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Suppose the numbers twenty^Jive and three hun^ 
fired and thirty^ 

were now, ur- QUATERNARY scale. 

ranged on the 
Quaternary 
Scale, The di- 
visor is contain- 
ed thrice in the 
dividend under 
the second bar, 
and once again 
below the place 
of units in the 



lAutly, let the 
operationbeper- 
formed on the 
Denary Scale, 
Thedivisorfwcn* 
iy^five is obvi- 
ously contained 
once under the 
bar of tens: in 
the remainder, 
it is contained 
three times, un- 
der the next 
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l^lpiibl« bar ; , and twicf^ 
under the lower 
bar, in what ia 
left. The inte- 
gral jpart of the 
quotient ia thir^ 
teen, .while the 
factional part 
is two -tenths, 
the same as the 
one-fifth disco- 
verei before. 
The operation 
requires no far- 
ther elucidation. 


arithmetic. 



bafi the divi- 
sor is found 
six times, with 
an exoesa of 
eight* On the 
next bar, it 
occurs twke; 
end the re- 
mainder finally 
contains iifive 
times on the 
lost bar. The 
quotient is 
therefore ele» 
ven, with 
tenihs,sixtkoU'^ 
sandihs, two 
ten-4housandths 
and f ve 
dred’thomands, 
or the fracUon 
forty4h(msaad 
six hundred 
and Iweniy^'oe 
hundred 
sandths. 


Another example shall conclude this part of the 
subject. Let it be required to find the quotient of 
three hundred 

and sixtv^Jive DEiiAR:^ scale, 

by iUrty-two* 

And to 'avoid 
prolixity, we 
may confine it 
lothe Denary 
Scale. Under 
the bar of tens, 
ilic divisor is 
evidently con- 
tained once, 
and in the re- 
mainder once 
again below 
ilie units. Un- 
der the next 
bar, it occurs 
four limes; 
after which, 
tlie remainder, 
being only two, 
docs not ad- 
mit of division, 
till after pas- 
sing over a 
whole bar. Un- 
der the third 
descending 



With a very 
little attention, 
it is easy to 
follow these 
various trans- 
formations ; 
and it there- 
fore appears 
superfluous to 
give any more 
commentary. 
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Such js the natural process of analysing numbers, 
and of variously combining and separating them; 
and such are by consequence the simpler modes of 
abridging the labour of computation. Palpable arith- 
metic has, in the course of improvement, long pre- 
ceded the invention and use of numeral characters. 
It tvas retained in Europe for a very considerable 
time after the adoption of this more convenient 
and powerful instrument, and might even at pre- 
sent be employed in practice to a certain extent 
Grecian with obvious advantage. The exhibition of num- 
Abacus. jjy counters appears happily fitted for unfolding 
the principles of calculation. In ’ the schools of an- 
cient Greece, the boys acquired the elenients of 
knowledge by working on a smooth board with a 
narrow nm, — the Ahax $ so named, evidently from 
the combination of A, B, r, the first letters ol‘ their 
alphabet, resembling, except perlmps in size, the 
tablet likewise called A, B, C, on which the children 
with us used to begin to learn the art of read- 
ing. The pupils, in those distant ages, were in- 
structed to compute, by forndng progressive rows of 
counters, wliicli, according to tile wealth or fancy of 
the individual, consisted of small pebbles, of round 
bits of bone or ivory, or even of silver coins. From 
the Greek word for a pebble^ comes the verb, 
to compute. But the same board served 
also for teaching the rudiments of writing and the 
principles of Geometry, The Abax being strewed 
with green sand, the puhis emditus of classic aii- 
thoi*s, it was easy, with a radius or small rod, to trace 
letters, draw lines, construct triangles, or describe 
circles. — Resides, the original word A^aJ, the 
Greeks had the diminutive AfSaxmi and it seems 
very probable, tliat this smaller board was commonly 
used for calculations, while the larger one was re- 
served among them for the purpose of tracing geo- 
metrical diagrams. 

To their calculating board, the ancients make fre- 
quent allusions. It appears, from the relation of 
Diogenes Laertius, that the practice of bestowing on 
pebbles an artificial value according to the rank or 
place which they occupied, remounts higher than the 
age of Solon, the great relbrmer and legislator of the 
Athenian common wealtli. This siigneious observer 
and disinterested statesman, who was however no .ad- 
mirer of regal government, used to compare the pas- 
sive ministers of kings or tyrants, to the counters or 
pebbles of arithmeticians, which are sometimes most 
important, and at other times qufte insignificant. * 
^schines, in his oration for the Crown, speaking of 
balanced accounts, says, that the pebbles were cleared 
fltorty, and none His rival, Demosthenes, re- 

peating his expi-ession, employs farther the verb dv7ave- 
which means to take uj) as manp counters as were 
laid down. It is evident, therefore, that the ancients; 
in keeping their accounts, did not separately draw 
together the credits and the debts, but set down 
pebbles for the former, and took up pebbles for the 
latter. As soon as the hoard became cleared, the 
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opposite claims were exactly balanced. We may ob- I^lpaWe 
serve, that the phrase to clear one*s scores or accounts^ ^^**”^*. 
meaning to settle or adjust them, is still preserved in 
the popular language of Europe, being suggested by 
the same practice of reckoning with counters, which 
prevailed indeed until a comparatively late period. 

The Homans borrowed their Abacus irom the Roman 
Greeks, and never aspired liigher in tlie pursuit of Abacus 
science. To each jiebble or counter required for 
that board, they gave the name of calculus, a dimi- 
nutive formed from calx, a stone ; and applied 
the verb cakularc, to signify fhe operation of com- 
bining or separating such pebbles or counters. Hence 
innumerable allusions by the Latin authors. Ponerc. 
calculum — subdttcere calcidimy to put doxen a coun- 
ter, or to take it up ; that is, to add or subtract ; vo- 
care aliquid ad calcuhm, ut par sit ratio acreptorum 
et datorum — to submit any thing to calculation, so Unit 
the balance (}f debtor and creditor may be struck. 

The Emperor, Helvius Pertinax, who had been 
taught, while a boy, the arts of writing and cast- 
ing accounts, is said, by .lulius Capitolinus, to be lit- 
teris elemcntariis et talculo imhutns. St Angustinc, 
whose juvenile years wore devottul to pleasniv and 
dissipation, acquaints us, in his extra{»rdinary Confes- 
sions, that to him no song ever Koinidecl more orlious 
than tlie repetition or canlio, that one and one make 
two, and two and /too make four. The use of the 
called sometimes likewise the Mertsa Pythn- 
gorica, formed an essential part of* the education of 
every noble Uoraan youth ; 

Nc’cqui ubaco mmirus, et Sirtohi pnlme mi bn 
ficit risissr vat’ci. IV/v., Sat i. 

From Martianus CajxHa, we learn that, as refine- 
ment advanced, a coloured sand, generally of a 
greenish hue, was employed to strew the surface of 
abacus. 

Sic afifu’utn perslaru Juix’l, sic U'gmtnc glanco 
Paiidere puiveicum fotmmum ituclibiiii aniiior. 

Lib. vii. /A’ Arilkmelku, 

A small box or colTer, called a Loculus, having 
compartments for holding the culculi or counters, 
was a necessary ap})endugc ot‘ the abacm. Instead 
of carrying a slate and satchel, us in modern times, 
the Homan boy was accustomed to trudge to school, 
loaded with his uritlunctical board, and his box of 
counters : 

Quo pueri magniB c centiirionibiis orti, 

Lxvo. HUnpcnH locuhni Uhubunque (acfi to. 

lim'ul. Sat. i. 8. 

In the progress of luxury, tali or dies made of 
ivory, were used instead of pebbles, and small 
silver coins came to supply the place of counters, 

Linder tlie Emperors, every patrician living in a 
spacious mansion, and indulging in all the pomp 
and splendour of eastern princes, generally enter- 
tained, fur various Jjanctions, a numerous train of 
foreign slaves or freedmen in his pjilace. Of these, 
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Vrtipabje i^^iibrarius ot wifmdiiUr, was employed in teadi* 
iny the childmx Uieir letters; but the nohrius re- 
gjgtercd expenc^ the rationarius adjusted and set- 
tled accounts, and the iabukrias or calcuhler, work- 
ing with his counters and board, |)crforined what 
computations might be required. Sometimes these 
laborious combiners of numbers were termed re- 
proachfully canetdones or calculones* In the fervour 
of operation, their gestures must often have appear- 
ed constrained and risible. 

Cmputaif oc cevet, Ponatar calculus adsiot 
€nra tabula piicri — 

(liur. SaL it. 40. 

The nicety acquired in calculation by the ftoman 
youth, was not quite agreeable to the careless and 
easy temper of Horace. 

Koniani pufri lan^ rOlionibui aBSem, 

DisciiiU ill parteis centum diduccre : dicat 
Films Albini, si dc qiiincnnce remnta I'it 
IJiicia, quid superat? potcitm dixisse Tri<‘tiKbcit 
Rem poteris servare tuam, redit uiicia, quid fit ^ 
Seiiiia.— — 

ad Pisonm. 

It was a practice among the ancients to keep a 
diary, by marking their fortunate days by a lapiliitny 
or small white pebble, and their days of misfortune 
by a black one. Hence the frequent allusions w'bich 
occur ill the Classics : 

O I di('U) la^luni,notandumqne mUii eandidmiifio cakuh. 

Phil. Epkt. vL 11. 

dicBqur nohis 

Signanda melioribm lapillu 

Matt ix. 53. 

Hiinc^ Marrini, dwm nnineramrltorc Utpilb, 

Qui tibi labcQles appanit candidus aniios. 

Pers. Sat. il 1, 2. 

To facilitate the working by counters, the con- 
struction of the abacus was afterwards improved. 
Instead of the perpendicular lines or bars, the board 
had its surface divided by sets of parallel grooves, by 
stretched wires, or even by successive rows of holes. 
It was easy to move small counters in the grooves, 
to slide perforated beads .along the wires, or to stick 
large knobs or round-headed nails in the different 
boles. To diminish the number of marks required, 
every column was surmounted by a shorter one, 
wherciu each counter had the same value as 6ve 
of the ordinary kind, being half the index of the 
Denary Scale. The abacusy instead of wood, was 
often, for the sake of convenience and durability, 
made of metal, frequently brass, and sometimes 
silver. In Plate XXVIl. we have copied, from 
the third volume of the Supplement added by Po- 
lenus to the immense Thesaurus of Gropvius, two 
varieties of this instrument, as used by the Romans. 
They both rest on good authorities, having been de- 
lineated from antique monuments, — the first kind by 
Ursinus, and the second by Marcus Velserus. 
In the one, the numbers are represented by flatish 
perforated beads, ranged on parallel wires ; and, in 
thv* other, they are signified by small round coun- 
ters moving in parallel grooves. These instruments 
contain each seven capital bars, expressing in order 
wtizVa, tein. hundreds^ ihousandsy ten thomands^ hun- 


dred thousatids, md mdlions.; and j4>qve them are PUpable 
shorter bars fpllowing the samq progression, butATi‘*>">etic. 
having five, times the relative v^ue. ‘ With 
beads on of the long wires, "and one bead on 
eve^ pprresponding short wire, it is evitot that 
any numfaqr could be expressed, as far as mUli<ms% 

In all the Denary Scale is followed uniform* 
ly ; but there is, besides, a small appendage to the ar- 
rangement founded on the Duodenarff System* Im- 
mediately below place of limits, is added a bar, 
with its corresponding branch, both marked 0, be- 
ing designed to signify ounces^ or the twelfth parts of 
a pound. Five beaids on the long wire, and one 
bead on the short wire, ^uivalent now to six^ would 
therefore denote eleoen ounces. To express the 
simpler fractions of an ounce, three very snort bars 
are annexed behind the rest ; a bead on the one 
marked S or $> l^he contraction for Semissisy denot- 
ing half-an-ounce $ a bead on the other, which is 
marked by the inverted the contraction for SicUU 
cam, signifying the quarter of an ounce ; and a be^ 
on the last very short .bar, marked % a contraction 
for the symbol ^ or Binte Sextulcty intimating a 
diicUa or tvso-sixtksy that is, the third part of an ounce. 

Tlie second form of the abacus differs in no essential 
respect from the first, the grooves only supplying 
the place of parallel wires. 

We should observe that the Romans applied the 
same word abacus^ to signify an article of luxurious 
furniture, resembling in shape the aritlimetical board, 
but often highly ornamental, and destined for a very 
diflerent purpose, — the relaxation and the amuse- 
ment of the opulent. It was used in a game appa- 
rently similar to that of chess, which displayed a 
lively image of tlie struggles and vicissitudes of war. 

'Die infamous and abandoned Kero took particular 
delight in this sort of play, and drove along the 
surface of the abacus with a beautiful quadriga^ 
or chariot of ivory. 

The civil arts of Rome were communicated to 
other nations by the tide of victory, and maintained 
through the vigour and firmness of her imperial sway. 

But the simpler and more useful improvements sur- 
vived the wreck of empire, among the various people 
again restored by fortune to their barbarous inde- 
pendence. In dl transactions wherein money was 
concerned, it was found convenient to follow tlic 
procedure of the Abacus, in representing numbers 
by counters placed in parallel rows. During the 
middle-ages, it became the usual practice over 
Europe for merchants, auditors of accounts, or 
judges appointed to decide in matters of revenue, 
to appear on a covered hank or bench, so called, from 
an old Saxon or Franconian word, signifying a seat* 

Hence those terms were afterwards appropriated to 
offices for receiving pledges, chambers for the ac- 
commodation of money-dealers, or courts for tlie 
trying of questions respecting property or the claimB 
of die Crown. Hence also the word bankrupt, which 
occurs in all the dialects of Europe. The term scacca- 
rium, from which was derived the French, and thence 
the English, name for the Exchequer, anciently signi- 
fied merely n chess-board, being formed from scaccum, 
denoting one of the moveable pieces in that intricate 
game. The reason of this application of tlie term is 
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Palpable sufficiently obvious. Tbe table for accounts was, td fu^ 
Anrotneuc. cjjitute the calculations, always covered with a clbthi 
resembling the surface of the scaccarium or alaciusy 
^ and distinguished by perjiendicular and cftequered 

lines. The leanied Skene was therefore mistaken 
in supposing that the Ekchc^uer derived its n^me 
from the play of chess, becinise its suitors appear 
to hght a keen and dubious battle. * 

Excliequor Tlie Court of Exchequer, which takes cogniz- 
Board, and ^nce of all questions of reycnue, was introduced into 
tiivancc^ England by the Norman conquest. Richard Fite- 
Nigel, in a treatise or dialogue on the subject, writ- 
ten about the middle of the twelfth century. Says 
that the scaccarium was a quadrangular table about 
ten feet long and five feet oroad, with a ledge or 
border about four inches high, to prevent any thing 
from rolling over, .and was surrounded on all sides by 
seats for the judges, the tellers, and other officei's. 
It was covered every year, after the term of Easter, 
with fresh black cloth, divided by perpendicular white 
lines, or distinctures, at intervals of about a foot or a 
palm, and again parted by similar transverse Knes. In 
reckoning, they proceeded, he says, according to the 
rules of arithmetic, f using small coins for counters. 
The lowest bar exhibited penccy the one above it 


ing. Hie calculator was styled, in correct Latinity, Wpoblc 
^Sicisia s but, in the Italian dialect, abbacMstat 
abbachiere, A different name came afterwards to be 
imposed. The Arabians, who, under the appellation 
of Saracens or Moors, conquered Spain, and enrich- 
ed that insulated country by commendable industry 
and skill, had likewise introduced their muthemutical 
science. Having adopted a most refined species of 
numeration, to which they gave the barbarous htime 
of al^arimust aigorumus, or (ilgorithmns, from tlu.* 
definite article a/, and the Greek word or 

number, this compound term was adopted by the 
(Christians of the West, in their admiration of supe- 
rior skill, to signify calculation in general, long be- 
fore the peculiar mode had become known and prac- 
tised among tliem. The term algarism was corrupt- 
ed in English into augrim or axagrum, as printed by 
Wynkyn de Worde, at the end of the fifteenth cen- 
tuiy ; and applied even to the pelibles or counters 
used ill ordinary calculation. In confirmation of this 
remark, we shall not scruple to quote a passage from 
our ancient poet Chaucer, wlio fiourished about a 
centui 7 before, and whose verses, however rude, ar^ 
sometimes highly graphic. 


skillings, the next pounds ; and the higher bars de- 
noted successively tensy twenties, hundreds^ thousands, 
and ten thousands of pounds ; though, in those early 
times of pehury and severe economy, it very seldom 
happened that so large a sum aq the last ever came 
to be reckoned. The first bar, therefore, advanced 
by dozens, the second and third by scores, and the 
rest of the stock of bars by the multiples of ten, I'lie 
teller sat about the middle of tlio table ; on his riglit 
hand, tlet^en pennies were heaped on the first bar, 
and a pile of nineteen shillings on the second ; while a 
quantity of pounds was collected opposite to him, on 
the third bar. For the sake of expeditjon, he might 
employ a different mark to represent Imlf the value 
of any bar, a silver penny for ten shillings, and a 
gold penny for ten pounds. 

In early times, a chequered board, the cnihleni of 
calculation, was hung out, to indicate an office for 
changing money. It was afterwards adopted as the 
sign of an inn or hostelry, where* victuals were sold, 
or strangers lodged and entertained. We may per- 
ceive traces of that ancient practice existing even at 
present. It is customary in lA)ndon, and in some 
provincial towns, to have a chequer, diced with red 
and white, painted against the sides of the door of a 
ch^-house. 

The use of the smaller abacus in assisting numeri- 
cal computation was not unknown during the middle 
ages. In England, however, it appears to have 
scarcely entered into actual practice, being mostly 
confined to those ** slender clerks’* who, in such a be- 
nighted period, passed for men of science and Icurn- 


** 'I’his clerk was rlPiirH lipndy Niokolait; 

Of rieme love he coiide and of solus } 

And tlifilo he was she and ful ptive, 

And like a maiilen mcke for (o se. 

A ohatnbre had he in tiiut hosteliie. 

Alone without en any coinpaiirnie, 

Full foUsly ydiaht with herbrs sole, 

And he himseU' was swele as is the rote 
Of licoits, or any sctewale. 

His nlniaKt'ste und bokes grete and bdiuIc, 

His ipittcdubiv, loiitthig for his ail, 

Hk ttUffthH- stones, tuyen faire apart 
On shelvett couched at hie heddee hed. 

His piessc yeov^ retl with a JaMintr icd. 

And aU alioiit tiieie lay a esy suulrie, 

On wnirb hi‘ made on ui^ltles niefodie 
ito swereiy, ihul all the ('iiainh|;e rung. 

And Angelvs ad txrginem In song, 

And aftri tltal he soni; tin* kinge’s note; 

Fill often blessed was bis mcry thi cte. 

Millers Talc, v. IS— - jii. 

The abacus, with its store of counters, wanted the 
valuable property of being portable, and was at all 
times evidently a clumsy and most incommodious 
implement of cuiculation. In many cases, it became 
quite indispensable to adopt some sure and ready me- 
thod of expressing at least tlie lower numbers. I'hc Digital Nu- 
ancients employed the variously combined inflexions tneration, 
of the fingers on both hands to signify the numerical 
series, and on this narrow basis they framed a -system 
of considerable extent. In allusion to the very an- 
cient practice of numbering by the arbitrary play of 
the fingers, Orontes, the son-in-law of Artaxerxes, 
having incurred the weighty displeasure of that mo- 
narch, is reported by Plutarch to have exclaimed in 


* ** Because mony persons convecnis in the Checker to playe their causes, contrare uthers, as gif they 
were fechtaod in an arrayed battell, quilk is the forme and orduur of the said playe.” Skene, ad. voc. 

Scaccarium, . . . « , 

t He calls it Arismetica : In the Miftronr of the IVorldc, printed by Caxton, in 1481, it is strangely 
named Ars McMc, a proof of the total ignorance of Greek 4 that period in England 
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Pnlpablc terms exactly of the same import its those before as- 
eribed to Solon, that the favourites of Icings re- 
semble the fingers of the arithmetician, being some- 
times at the top and sometimes at the bottom of the 
scale, and are equivalent at one time to ten thousand, 
and at another to mere units.”* 

Among the Komons likewise, tJie allusions to the 
mode of expressing numbers by the varied inilcxion 
of the fingers, are very frequent. lienee the classi- 
cal expressions, ctmputarc digitis, and nunierare per 
digitos i and hence the line of Ausonius, 

** Quul ter UiclutuK cum pollics coniputtU indes." 

In this play of (he fingers great dexterity was ac- 
quired ; and hence the phrase which so frequently 
occurs in the Classics— digiiis. It was custo- 
mary to begin with the Icil hand, and thence proceed 
to the right hand, on which the difterent combined 
inflexions indicatetl exactly one hundred times more. 
Hence the peculiar force of this passage from Ju- 
venal 1 

‘ ‘ Kex Pylius, ii)a»no si qtiirquaui credis Homcro, 
r.xf'mplnm vil-.v fiiit a romice sreunda* ; 

I'Vlix niininiii), qiii tot pur sac^ciiU niortoni 
Uistulit, alque suos jam dextrii coiiiputut annos.** 

Sat. X. K4()— 250. 

Many such allusions to the mode of indicating 
numbers by the varied position of the fingers or the 
hands, occur in the writings of Cicero and Quintilian. 
The ancients, indeed, for want of better instruments, 
wore tempted to push that curious art to a very great 
extent. By a single inflexion of the fingers of the 
left hand, they proceeded as far as ten ; and by com- 
bining another inflexion with it, they could advance 
to an hundred. The same signs on the right hand, 
being augmented, as we have soon, an hundred fold, 
carried them as far as ten thousand ; and by a farther 
combination, those signs, being referred successively 
(o diflerent parts of the body, were again multiplied 
an hundred times, and therefore extended to a million. 
Tliis kind of pantomime outlived the subversion of 
the Jloraan em})irc, and was particularly fitted for the 
slothful religious orders who fattened on its ruins, 
and, relinquishing every manly pursuit, recommend- 
ed silence as a virtue, or enjoined it as an obligation. 
Otir venerable Bede has explained the practice of 
manual numeration at some length ; an4 in Plate 
XXVII. we have given » small specimen of such in- 
flexions and digital signs. 

These signs were merely fugitive, tind it became 
necessary to adopt otljer marks, of a permanent na- 
( ure, for the purp(*so of recording numbers. But of 
.all tlic contrivances ad()j)ted with this view, the rudest 
undoubtedly is the method of registering by lallicSf 
introduced into England along willi the Court of Ex- 
chequer, as another badge of the Nonnan conquest. 
These consist of straight well-seasoned sticks, of hazel 
or willow^, so called from tlic French verb tailier, to 
because they are squared at each end. The sum of 
money was marked on the side with notches, by the 
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cutter of tallies, and likewise iuBcribed on both sides P^palle 
ui Roman characters, by the writer of the tallies* 
ilie smallest notch signified a penny, a larger one 
shilling, and one still larger a pound ; but other notches, 
increasing successively in brcadtli, were mode to de- 
note. ten, a hundred, and a thousand; The atick was 
then cleft through the middle by the deputy-cham- 
berlains, with a knife and a mallet ; the one portion 
being called tliefo//y, or sometimes the scdchia^ stipesy 
or kancia ; and the other portion named the counter- 
taUi/y OT folium , 

After the union with Scotland had been concluded 
in 1707k a store of hazel-rods for tallies was sent 
down to Edinburgh, being intended, no doubt, as a 
mighty refinement on the Scottish mode of keeping 
accounts. Their atlvantages, howxiver, were not per- 
ceived or acknowledged, and they have since been suf- 
fered, we believe, to lie as so much useless lumber. Bui 
the case is very different in England, where a blind and 
slavish attachment to ancient forms, however ridicu- 
lous they may through time have become, is almost 
constantly opposetl to the general progress of society. 

Were a sensible traveller from India or China to visit 
our metropolis, and report, on his return home,*that 
a nation highly polished, enlightcnt^, and opulent, 
yet keep their accounts of the public revenue, sur- 
passing annually many millions of pounds, by means 
of notches cut on willow rods, — he would certainly 
not be credited, but supposed to use the licence of 
substituting a description of the practice of the most 
savage tribes of the American Continent. 

The Chinese have, from the remotest ages, used Chinr.sc 
in all their calculations, an instrument called the Swau Prtn. 
Smn-Pany or Computing Tabky similar in its shape 
and construction to the abacus of the Romans, but 
more complete and uniform. It consists of a small 
oblong board surrounded by a high ledge, and part- 
ed lengthwise near the top by another ledge. It is 
then divided'verticully, by ten smooth an<l slender 
rods of bamboo, on which are strung two small balls 
of ivory or bone in the upper compartment, and live 
such balls in the lower and larger compartment; 
each of the latter on tlie several bars denoting unit, 
and each of the former, for the sake of abbreviation, 
expressing five. See Plate XXV IJ., where tlie balls 
are actually set to signity the numbers annexed. 

The system of measures, weights^ and coins, which 
prevails throughout the Chinese empire, being en- 
tirely founded on the decimal subdivision, the swan- 
pan was admirably suited for representing it. The 
calculator could begin at any particular bar, and 
reckon with the same facility either upwards or 
downwards. This advantage of treating fractions ex- 
actly like integers was, in practice, of the utmost con- 
sequence. Accordingly, those arithmetical machines, 
but of very diflerent sizes, are constantly used in 
ail the shops and booths of Canton and other cities, 
and are said to be handled by the native traders 
with such rapidity and address os quite astonish the 
European factors. 


III 

'‘0 av^Q kai ~Tu\' '■] 


ifAfutTinm' AAKTTAOi vvv fA,h MTPIAAA2, vuv S'i MONAAA rSimi S^vyot^flctu 
pKis; yZv (iiv 7c rrdv oyvao'^a/, vh be rtKayisoy, Pint. Apothegm. 

\ 
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Ifisnratfl But the Chinese have alio contrived a veiy neat 
i^lKihmetic. and simple kind of digital signs for denoting num- 
greatly superior, both in precision and extent, 
^ to tile method practised by the Romans. Since 

every finger has three joints, lot the tliumb-nail of 
the other hand touch those joints in succession, pass- 
ing up the one side of the down the middle, and 

again up the other side, and it 4^11 give nine difler* 
cut marks, applicable to the Denhry Scale of arrange- 
ment. On the little finger, those marks signify units, 
on the next finger tens, on the mid-finger hundreds, 
on the index thousands, and on the thumb hundred 
thousands. Willi the combined positions of the 
joints of the one liand, therefore, it was easy to ad- 
vance by signs as far as a million. To illustrate iiiore 
fully this ingenious practice, we have, immediately 
below the Koua of the Emperor Fou-hi, taipied, in 
plate XXVII., from a Chinese elementary treatise of 
education, the %urc of a hand, noted at the seviTal 
joints of each finger, by characters along tiie inside, 
corresponding to one, txco, andMree, down the middle 
by those answering to yowr, and sftt and again 

up the outside by characters expressing aeven, eighty 
and nine. It is said that the merchants in China arc 
accustomed to conclude bargains with each other by 
help of those signs ; and that often, from selfish or 
fraudulent views, they conceal the pantomime from 
the knowledge of hy-.standers, by only seeming to 
sei'/o the Inuul with a hearty grasp. 

Having thus treated at sufficient length the prin- 
ciples and application of Palpable Aiutiimetic; 
we shall now proceed to consider the second brunch 
of llu' subject, which may be denominated Ficluatp. 
AuiTiiMKTic; since, to denote the range of numbers, 
it employs conventional symbols, or certain urtiiiciul 
characters disposed in a particular order, and per- 
forms, by help of these, all thir ordinary operations 
implied in the combining and separating of numbers. 
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Includi'S, first tlic mode of Notation, and next the 
various operation.^ themselvc'' which arc iTijuirod in 
compounding and resolving numbers, \Ve shall 
consider these subdivisions in their order. 

ivcnti(Mi Notation. The various attempts of men in every 
■ NiinuTsil •''tate of society at representing numbers, all spring 
fiiiiacicrs. from the same feeling so strongly implanted in our 
breasts, which unceasingly prompts them to seek 
the approbation and applause of their fellows. Other 
passions are spent in the mere support and continu- 
ance of the race ; it is the love of distinction alone 
that elevates the human character, infuses life and 
action through the mass, and vigorously im- 
pels it to undertake and achieve mighty project'^. 
The daring and restless spirit of improvement often 
produces much transient misery by its failures ; yet, 
amidst all the vicissitudes which chequer and darken 
the tide of human affairs, it opens cheering prospects 
of the permanent uraeliorntion of our species. The 
aspiring leader of a successful band, or the petty le- 
gislator of a rising community, ia anxious to preserve 
the memory of the exploits he performed, or the 
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benefits he conferred. But he is not content with Figunrtc 
obtaining the applause ol' his contemporaries ; 
fleeting existence is insufficient to fill Jiis imagination 
he looks anxiously beyond the grave, and sighs for 
the admiration of generation.s yet unborn, ilencc 
the anxiety among ail peojjle to creel rnomiuienf.-* 
of liigh achievements or jllusinous elmractcr.s, in 
tJie early periods of society. i\ \iisf mound of e.u th, 
or a huge block of stone, was tlir only meniori.il m 
any great event. But, after the simpli r arts came lo 
be known, efforts were made to iJiuKsmir to posterit) 
the representations of tlic objects themselves. Sculp ■ 
ttires of tlic Iminblt'st kind occur on inoimmental 
.stonc.s in all parts of the world, Mifficient lo con- 
vey tolerably distinct images of the usual oceii]>ii- 
tion and employmonts of the personages so com- 
memorated. "J'he next step in the progress of so 
eiefy was to reduce and abridge those rude sculp 
tures, and thence Ibrm combinations of figures ap- 
proaching to the liieroglyplncal cljaracters. At llu- 
epoch of impnwement, the first attempts to n pre- 
sent numerals would be made. Instead of* repeating 
the same objects, it was an obvious conirivai)C(^ to 
annex to the mere individual the simpler marks of 
such repetition, '^fho.se murks would of necessity ht 
suited to the nature of the materials on which they 
were inscribed, and the quality of* the iustrumenls 
employed to truce them. In tlie historical repre 
sentations, for instanct‘, which the Mexicans and 
certain Tartar Jiordes painted on skini, a small co- 
loured circle, as exhibiting the original counter, slu'll, 
or pebble, was repeated to denote numbers. Ihit, 
on the Egyptian Obelisks, the lower numcruN, at 
least, are expressed by combined stroke's. Xone but 
straight lines, indeed, are fitted for curving on pillar.s 
of stone, and cspc'cially for cutting on wooden posts. 

Curve lino.s were not ndmitievl in the iiirlie.st rudi- 
ments of writing. Even after the n.se of hierogly- 
pbies had been laid aside, smd tin* artitieial system 
of alphabetic charaertrs adopted, the rectilineal 
i*oriiis were shll preferred, us evidently appears in 
llu* (ireek and Roman capitals, which, being origi- 
nally of the lapidary sort, are niueli older than the 
small or current letters. One of the most ancient 
set of characters, the Runic, in winch the northern 
languages were engraved, combines almost exclu- 
sively simple strokes at different angle.s. 

The primary numeral traces may, theref*ore, be re 
garded as the common cctmail of a philosophical and 
universal character, drawn from nature itself*, ami 
alike intelligible to all ages .and nations. They are 
still preserved, with very little change, in tlie Roman 
notation. Those forms, prior to the adoption of tin* 
alphabet itself, were no doubt imported by the 
Grecian colonies that settled in Italy, and gave 
rise to the Latin name and coiimionwealth. As- 
suming a perpendicular stroke I to signify vnr, 
another such II would express . /wo, the junction 
of a third I I I tlnce^ and so repeatedly till the rec- 
koner had readied irn, .Sec Plate XXVII. The first 
class was now completed, and to intimate thi.s, Uie c iu - 
ver threw u da>h across the stroke or common unit ; 
that is, he emplujed two decussating strokes X 
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Piguratp deoote ifd* Hc next repeated this mark to express 
^nihm^ /twr/i/y, and so forth, till he finished the second 
class of numbers. Arrived at ati hundred t he would 
signify it, by joining another dash to tlie mark for ten, 
or by merely connecting three slT«)kes thus Q . 
Again, the same Fj)iTit of invention might lead him 
to repeat this character, in denoting /tu© hundred^ 
ihree hundred^ and so forth, till the third class 
was completed, A Ihtmandi wliich begins the 
fourth class on the Denary Scale, was tliercfore ex- 
pressed by four combined strokes M ; and this w'as 
die utmost length to which the Itoinans first pro- 
ceeded by direct notation. 

But the division of these marks afterwards furnish- 
ed characters for the intermediate numbers, and hence 
greatly shortened the repetition of the lower ones, 
'flius, having parted in Uie middle the two decussat- 
ing strokes X Jcnoting/t'ii, cither the under half 
or tlie upper half , was employed to signify Jhuu 
Xexl, the mark hundred, consisting of a 

triple stroke, w’as Ifu^ 'ly divided into f" and L* 
e ither of which reprcaonlod Again, the four 

l Omhined strokes M. which originally formed the 
oluiracter for a ihoumud, cam© afterwards, in the pro- 
gress of the arts, to .assume a rounded shape QQ, fre- 
cjuently expressed thus Q | disparted 

.semicircles di\ ided by a diameter : This last form, by 
abbreviution on either side, gave two portions 
( I and la to represent /A'c hundred, 

Oiipiii of Jt was an easy process, therefore, to devise an 
Komaii iii'iivcrsal character for expressing numbers. But the 
Nunui'iih. different, to reduce the exhibition of 

language in general to such concise philosophical 
principles. This attempt seems accordingly to have 
iiecii early abandoned by all nations, except the Chi- 
nese. The inestimable advantage of uniting again 
the whole human race, in spite of the diversity of 
tongues, by the same permanent system of commu- 
nication, w'as sacrificed for the easier attainment, of 
vc'jin.'scnting, by artificial signs, those eJementary 
and fugitive sounds, into which the words of each 
particular dialect could be resolved. Hence the Al- 
phabet was invented, which, notwithstanding Us 
obvious lU tects, must ever he regarded as the finest 
/ind happiest eff ort of genius. More letters wore af- 
icrwards added in successiorj, as the analysis of the 
primary soumK became extended ; but the alphabet 
iiad very iiemiy attained its present form, at the 
period when the Homan commonwealth was exUud- 
ijig its usurpation over Italy. About that epoch, a 
sort of reaction seems to have arisen between the ar- 
nficial and the natural systems, aud the numeral 
strokes were finally displaced by such alphabetic 
t haraoters as the most resenibled them. See Plate 
\XVII. 'J’he ancient Uomans emplpyed the letter 
I to represent the single stroke or mark for one ; 
they selected the letter V, since it resembles the 
uppe r l)alf of the two decussating strokes, or symbol 
for five ; the better X exactly depicted the double 
niark Ibr ten ; again, the letter L was adopted as 
fCJ-embling tla divided flymbulfor^y; while the 
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entire symbol, or the tripled stroke, denoting an ^nte 
hundred, was exhibited by die hollow square ^ , dm Anthmirti^ 
original fohn of the letter C before it became round- 
ed over. The quadrupled stroke for a thousand wa» ' 

distinctly represented by the letter M, and its va- 
riety by the compound character clc, consisting 
of the letter 1 inclqjjed on both sides by C and hy the 
same letter reversed; a portion of this again, or Ic, 
being condensed into die letter D, expressed five 
hundred , . ’Hie letters C and M, beginning the words 
Ci74/tt»» and' A//7/p, might have a farther claim to re- 
present an hundred and a thousand. But die coin- 
cidence was merely accidental, since these terms mi- 
|rrated probably from the corresponding Greek words 
iKolov and yfKta. 

This was die limit of numeration among the early 
Homans; but, in the progress of refinement, they re- 
peated the symbols of a thousand to denote the liigh- 
cr terms of the Denary Scale. Thus, C( laa was 
employed to represent ten thousand, and ccclaaa 
to signify an hundr^ .thousand i the letlcr I, in- 
closed biUween the Ca, being, for the sake of 
greater distinctncKs, elongated. Again, each of these 
being divided, gives IjD for five thousand, ami 
loaa JiJ}^ thousand. These characters, how - 
ever, were oSlen modified and abbreviated in mo- 
numental inscriptions. By drawing a horizontal 
line over the huters, their value wa^ augmented 
one thousand times. In the plate, so often re- 
ferred to, we have endeavoured, from the best 
authorities, to exliibit, under the title of Lapidary 
Numerals, a complete specimen ot* the various con- 
tractions used hy stone-cutters among the Romans. 

It was customary, with them, for the sake of ab- 
breviation, to reckon, as rude tribes are apt to do, 
partly backwards, Tlius, instead of oiiodecem, and 
nuvemdecent, the words for eighteen and nineteen, they 
frequently used dnodeviginli and undeviginti, as more 
elegant and expressive. 'I'hifi practice led to tlie ap- 
plication of dficieni numbers ; an improvement 
scarcely to be expected from a peojile so little noted 
for invention. Instead of writing nine, thus VI III, 
by joining /t/wr iojive, they counted one back from 
ten, or placed I before X. In tlie same way, they 
represented /fo'/y, andy/o/r hundred, ninety, and fiine 
hundred, by XL, and (JD, XC, and CM. 

Such, w e have no doubt, is the real account of 
the rise and progress of the Roman numerals. It 
perfectly agrees witli the few hints left us by Aulus 
Gellius, who exprt:.ssly says, tliat 1 and X were an- 
ciently representud b) one and twi) strokes; though 
Philologm, misled by partial glimpses, have indeed 
given a very different stutenu ni. I^riscian, the Gram- 
marian, who flourished in the reign of the Emperor 
Justinian, asserts, that the mark 1 was only borrowed 
from tlie Athenians, being adopted by them a.s the 
principal letter itf the word AHA, or mt, the M of 
which ia considered as mute ; that V or IJ was em- 
ployed by the Romans to denote Jive, because it is 
the fifth vowel in the cotmitoti order ; that X was 
assumed to represent ten, as being the tenth con- 
sonant, and likewise following the V; that L was 
taken to signify fifty, being sometimes interehanged 
with N, which, as a small letter, expressed tlmt num - 
ber among the Greeks ; that C was adopted to mark 
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because k is the first letter ot tJie word 
Centnm ; that D, being the next letter of the al- 
^ ^ pliabet, was employed signify five hundred i and 

timt M was borrowed from the Greek letter x for 
XI AIA, or a thousand ; onlj' that it was rounded at the 

ends, to dktingukh k from the symbol for ten But 

it would be idle to jmrsuc these fanciful remarks, or 
to engage .in serious refutation of rmidoni conjectures, 
which betray such a total want of g<!neral views. 

After tJie system of Roman liunierals, however, had 
acquired its full extent, the solicitude of supersti- 
tion long preserved some traces of the rudest and 
most primitive mode of chronicling events. At the 
close of each revolving year, generally on the Ides 
of September, the Pnetor Maximus was accustomed, 
with great ceremony, to drive a nail in the door on 
the right side of the temple of Jupiter, next that of 
Minerva, the patron of learning and the inventor 
of numbers. In times of jiublic distress, when pes- 
tilence raged, and famine spread desolation abroad, 
the warlike, yet superstitious Romans, anxious to 
stay those cahunitics, sought to anticijTate the return 
of the season. On such occasions, tliey elected a 
Dictator, tor the sole purpose of driving the sacred 
nail, and beginning a more propitious year. Hence 
Hie expression of CicerO'^-i^^r hoc diet davum anni 
movebis. 

^ As the Chinese hacl constructed the Swan-pan 

■icrais. Qjj principles of the Roman Abacus, so they 
had likewise, at the remotest epoch of tlie Empire, 
framed a system of numerals, in many respects simi- 
lar to those which the Homans probably derived from 
their Pelasgic ancestors. This will appear from the in- 
S)>ection of the characters engraved on Plate XXVII. 
Jt is only to be observed, that the Chinese mode of 
writing is the reverse of ours ; and that, beginning at 
the top of the leaf, they descend in parallel columns 
to the bottom, proceeding, however, from right to 
left, us practised by most oi‘ the Oriental nations. 

Instead of the vertical lines used by the Romans, we 
therefore meet with horizontal ones, in the Chinese 
notation. Thus, one is represented by a horizontal 
stroke, with a sort of barbed termination ; by a 
pair of such strokes ; and th/vc by as many parallel 
Strokes ; the mark for four has four strokes, with a 
sort of flourish ; three liorizontal strokes, with two 
vertical ones, form the mark for fve / and the other 
symbols exhibit the successive strokes alibreviated, as 
fur as nine. Ten is figured by a horizontal stroke, 
crossed with a vertical score, to show that the first 
rank of the Denary Scale was completed ; an hun- 
dred is signified by two vertical scores, connecti’d by 
three short horizontal lines ; a thousand is represent- 
ed by a sort of double cross ; and thd other ranks, 
ascending to an hundred millionst have the same 
marks successively compounded. Since the figures 
ill Plate XXVII. were engraved from two elegant 
Chinese manuscripts, we have met with impnissions 
of a more complete set of numerals, printed with me- 
tallic types in 1814, at Serampore; in the Elements of 
Chinese Grammar by the Reverend Dr Marshman, 
one of the Baptist Missionaries, whose zeal, talents, 
enterprise, and indefatigable assiduity, in exploring 
the recondite dialects of the East^ have reflected un« 


fading lustre on their sect ami professitm, Wc have Figarate 
caused very correct to be taken of those 
characters, tis represented below ; in wdiich it will be ’ 
perceived, that each symbol has, for sake of distinc- 
tion, a small zero or t annexed to il. 


OnCt 



Tih 

2wa, 

• 

Irr, 

Threti 

» 

San, 

Fourt 

Bg 

A 


Fivet 

3t 

Ngoo. 

Sixt 


Lyeie. 

Seveut 

A: 

Tshtk, 

Eight 

X 

PSL 

NinCy 


Kycii. 


Tcut 
A Hundred^ 
A Thousandy 


± 


ShU. 

Pith 


Tshje^ 


Ten 

Thousand^ 




A hundred 
Thousandt 

A MiUiont 



Chau, 


Ten 

Millions f 





A hundted 
MillionSj 



The numbers eleveny Iwehfy &c. are represented by 
putting the several marks for oar, tm, Ac. the excesses 
above tent immediately below its symbol, But, to de- 
note twenti/y tkhii/y &c. the marks of the multiples two, 
threCf &c. are placed above the symbol for ten. 7'his 
clisliiiction is pursued through all the other case.^i. 
Thus, the marks (or /reo, ///rrr, Ac. placed over the 
symbols of an hundred or of a thoumidy signify 
so mmy hundreds ox thousands, — The charaetta i'or ten 
Ihoimndy called usJw, appears to have been the higli- 
est knowm at an early period of the Chinese history ; 
siiic(*, in the popular language at present, it is equi- 
valent Uiall. But tlie (ireeks thonisclves had not 
advanced farther. In China, whn uvih signihi's ten 
thousand times ten thousand, or an hundred tnilUons ; 
though there is also a distinct character for this high 
number. In the Eastern strain ofh Y[>orbole, thephrase 
xmn uv)», far out-doing a tlumsand tfcars, the niertsure 
of Spanish loyalty, is the usual syJiout of Long Live tiic 
Emperor ! T'he Chinese character ehab for a mil! ton, 
though not of the greatest antiquity, is yet as old af the 
time of Conllicius. The cliuracters for ten. and for an 
hundred, mdUonSy are not found in their oldest books, 
but occur in the Imperial Dictionary. 

Suefi is the very complete but intricate system 
of Chinese numerals. It has been constantly used, 
from the remotest times, in all tin: historical, mo- 
ral, and philosophical composilious of that sin- 
gular people. "J’hc ordinary symbols for words, 
or rather things, arc, in their writings generftlly 
blended with skill among tliose characters. But 
the Chinese merchaiils and traders have % trans- 
formed tliis system of notation into another, whicli it 
moie concise, and better adapted for the detail^ 
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I 

rr 

X 


Fii^nrale of business. The changes 
Anthmciic^ miu\e on the elementary 
characters, it will be seen, are 
not very material. The one^ 
twof and threCf are represent* 
ed by perpndicular strokes? 
the symbols for Jour and Jive 
are altered ; .v/.c is denoted by 
a short score above an horizon* 
tal stroke, as if to signify that 
Jtn y the half of the index of 
the scale, had been counted 
" over ; xtrm and are ex- 

pressed l\y the addition of one 
and two horizontal limx! ; and 
tlie mark for niue is composed 
of that for six, or perhaps at 
first a variety of fivC) joined to 
that ni' /hur. 

To represent elcveth ttoclvct &c. in tliis mode, a 
single stroke is placed on the left of the cross for 
ten, and the se.verul additions of nnct d?c. annex- 
ed on the right. 

I'rom hvenfj/ to an himdrttj the signs of the mul- 
tiples arc prefixed to the mark for ten. 


One. 

Ttvo. 

Three. 

Four, 

Five. 

Six. 

Seven. 

Eight, 

Nine. 


d-h 

Twenty. 

fti-f* 

Thirty. 

x-h 

Forty. 


Fifty. 


Seventy. 


rf- 

-h 



Twcnh/‘One, 
Thirty •one. 
Vorty^onr. 

Fiji If •one. 

Seventy-three. 


The same method is pursued through the hun- 
dreds, tile marks of the several multijiles being al- 
ways placed on the left hand before tJx' (‘ontraeted 
symbol of piih. or an hundreu. Thtr additions are 
made on tlH.* right, with a small cipher or cnrele (o), 
call(‘d linti, when nectssarv, to separate the plaee of 
units. The distinction between Uw hinidu’d and 
three, and five hundred and tflirty, deserves to be par- 
fieuliirly remarked. 


Ij Ttvn hundred. 


i It 

— H 


Five hiuuired. 


Seven Joindred. 



Two hundred 
and th,cc. 


'H 

¥ 


Five hundred 
and thirty. 


^il 


Seven hundred 
ajid t'ighty-livu. 


A similar process extends to the notation of Uiou* Figurate 
sands; but, for ten thousand, the chameter tedr; jgArirtani^ 
abbreviated. As a specimen of their combination) 
wc select the following complex expression, 

o o 


which denotes Jive hundred and forfydhree millions, 
four hundred and sex^enty-Jive thousand, and three. 
The same number would be thus represented in the 
regular system of Chinese notation : 

Where the first column on the right hand presents 
the marks ioi fifty and four, with tire interjacent cha- 
racter tedn, or ten thousand; tlie next column to the 
left bos the several marks for a thousand, three, and 
an hundred ; the middle column oxhibits the symbols 
of forty and of seven ; the aSjacent colmnrt repeats 
the character wan, or ten thousand, and then presents 
those for five and a thousand ; and the lust column 
has the symbol ling, or the rest, which fills up the 
blank, wit!) the mark fbr three. 

The last expression seems abundantly complicated, 
and yet it is uncpicstionably simpler and clearer than 
the corresponding notation witlr lloiuon numerals, as 
reprcscnletl below. 





IDDDODOO • CCCCClOODDD • 
CCCCCJDDDDO • CCCCClDDDOD • 
CCCCCIOODDD • CCCClDODO • 
CCCClDDD . CCCClDDDO • CCClODO- 
CCClDDD • CCClOOD • CCClODD • 
lODD • CClO.^ • CClOO • lOD • III. 

From such an intricate example, the imperfection of 
the Ilomun system will appear the more striking. 

The abbreviated process of the Chinese traders 
wus probably suggested by the eommunication with 
India, where the iidmirsiblti system of denary notation 
has, from the earlh st ages, been understood and prac- 
tised. The adoption of a small cipher to fill the void 
spaces, was a most material improvement on the very 
complex character ling, used formerly for the same 
purpose. 

About the cloee of the seventeenth century, the Je- 
suit missionaries JJoiivet, Gerbillon, and others, then 
residingat the Court of Pekin , and able niathemutickins, 
appear to have still farther improved the numeral fiym- 
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bols of the Chinese traders, atid reduced Uie whole 
*Srtiiiicti^ syst(>ni to a degree of simplicity and elegance of form 
scarcely inferior to that of our modern ciphers. Witli 
these abbreviated characters tliey printed, at the impc* 
A rial pressj Vlacq'.s Tables qf Logarithms^ extending to 

ten places of decimals, in a beautiful volume, of whicli 
a copy was presented by Father Gaubil on his return 
to Europe, about the year 1750, to the Royal Society 
of Londtm. I'rom this very curious work, the marks 
in Plate XXVJI. entitled improved Chinese numerals, 
were carefully copied. No more tlian nine charac- 
ters, it will he seen, are wanted, the upright cross 
for ten being a mere redundancy. The marks for 
onCi /too, and threcy consist of parallel strokes as be- 
fore; an oblique cross x . denotes /owr ; and a sort 
of bisected ten signifies five , ' This symbol again, 
being contracted into the angular mark and com- 
bined with onCy two, or three strokes drawn below it, 
represents six, seven, or eight ; and still more abridg- 
ed and annexed to the sign of four, it denotes ninr. 
The distinction of units, tens, hundreds, &c. is indi- 
cated by giving the strokes alternately an liorizontai 
and vertioai position ; while the blanks or vacant Imrs 
are expressed by placing small zeros. — The very im- 
portant collection of logarithmic tables just men- 
tioned, was printed by the command of the Emperor 
Kang-hi, a man of enlarged views, who governed 
China with dignity and wisdom during a long course 
of years. This enlightened Prince was muclt devoted 
to tlie learning of Eui'opc, and is reported to have 
been so fond of calculation, as to have those tables 
abridged and printed in a smaller character, wliicli 
precious volume he carried constantly listened to 
his girdle. The late Emperor, Kien-long, who, uRer 
a beneficent reign of sixty years, in the decline 
of a protracted life, spontaneously resigned the im- 
perial office to his son, discovered a similar taste for 
the Mathematical sciences. 

'mrk Nil- fhe Greeks, after having communicattMl to the 

ncfrtls. founders of Rome the elements of the numeral cha- 
racters, which are still preserved, again excreihcd 
tlieir inventive genius iii framing new sysstenis of no- 
tation. Discarding the simple original strokes, they 
sought to dniw materials of construction from their 
extended alphabet. They had no fewer than three 
different modes of proceeding. ] . The letters of the 
alphabet, in their natural succession, were enqdoyed 
to signify the smaller ordinal numbers. In this way, 
for instaiice, the books of Homer's Iliad and Odysseif 
arc iisiiiilly marked. But the practice could scarce- 
ly be older than the time of Aristotle, who, it is well 
known, first collected and arranged those immortal 
poems, in the edition of the Casket, for the use of his 
illustrious pupil Alexander the Great. 2. The first 
letters of the words for numerals, were adopted as 
abbreviated symbols. Thus, employing capitals only, 
I, being retained as before, to denote one, the letter 
n of ITKNTI^' marked Jive, the A of AKK.-t denoted 
ten, the H of ’EICATON, anciently written UEKATON, 
expresstid'flw hundred, the X Of XIAl A a thousand, and 
llie letter M of the word MTPI A represented /iff« than* 
sand* A simple and ingenious device w'as used for 
augmenting the powers of those symbols : a large II 
placed over any letter made it signify Jive ihomand 


times more. Thus, |a| denoted thousand, 

)H) Jve hundred thousand. See Plate XXV'^II. 

3* But a mighty stride W'us afterwards made in nume- 
rical notation by the Greeks, when they distributed 
the twenty-four letters of tlieir alphabet into three 
classes, correspundin/ to units, tens, and hundreds. 

To complete the symbols for tluj nine digits, an ad- 
ditional character was iniroduced in eacli class. Thc 
mark e, called episemon, was inserted among tlie 
units immediately after i, the letter denoting five; 
and the hppa and sanpi, represented by 5 > -4 > 
tcrminuied respectively the range of lens and of 
hundreds, or expressed ninety and niiu; hundred. 

This arrangement of the symbols, it is obvious, could 
extend only to tlie expression of nine hundred and 
ninety-nine; but, by subscribing an fo/a under any 
character, the value ivas augmented a thousand fohl, 
or by writing the letter M, or the mark for a myriad, 
or ten thousand, under it, the cHect was huTeased 
ten times more. This last mod ideation was some- 
times more simply accomplished by placing two dot.> 
over the character. 

Such is the beautiful system I'f Greek numerals, 
so vastly superior in clearness and simplicity to the 
Roman combination of strokes, it was even toler- 
ably fitted as an iiistrument of calculation. Hence 
the Greeks early laid aside the use of the 
while the Romans, who never .showed any taste for 
science, were confined, by the total inaptitude of 
their numerical symbols, to the practice of the same 
laborious manipulation. 

It should, however, be remarked, that the Greeks 
distinguished the Theory from the Practice of Arith- 
metic, by separate names. The term Aiidnnettc it- 
self was re.stricted by them to the science which 
treats of tlie nature and general projiertics of 
numbers; while the appellation was appro- 
priated to the collection of rules framed to direct and 
iucllitute the common operations of calculation. The 
ancient systems of Aritlnnetic, accordingly, 1‘rom tlio 
books of Euclid, to the treatise of Boetliius and the 
verses or commentaries ol’ Capella, are merely sjieeu- 
lative, and often abouml with fanciful analogies. Py- Mysijeat 
thugoras had brouglit from the iCast a passion for the PiopiTtuH 
mystical properties of numbers, under theveil of which ofNunib- rn 
he probably concealed some of hi.'< .secret or esoteric 
doctrines. He regarded Nit?nhcrs as of divine origin, 
the fountain of existence, and the model and arclietyjio 
of all things. He divided them into a variety oi* dil- 
fereiit classes, to each of which w itc .assigned dLstinct 
projK'rties. They w itc prime or composite, jierfect 
or imperfect, redundant or deficient, plane or solid ; 
they were triangular, square, cubic, or pyramidal, 

JCven numbeis were held by that visionary philoso- 
pher as feminine, and allied to earth ; hut the odd 
numbers were eonsidored by him as endued w ith mas- 
culine virtue, and partaking of the celestial nature. 

He esteemed the unit, or monad, ns the most emi- 
nently sacred, and as the parent of all scientific num- 
bers ; he viewed two, or the dund, ns the associate of 
tlie monad, and tlie motlicr of tlie elements ; add he 
regarded three, or the triad, as perfect; being the first 
of Uie masculine mimbeis, comprehending the begin- 
ning, middle, and end, and hence fitted to reguUitc 
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combinations tlie repetition of prayers and li- 
munml lupreBented the Divinity, or 
the Clruative Power, so the duaii was the image of 
Matter ; and the triads resulting from their mutual 
conjunction, became the emblem of Ideal Forms. 

liut the ietrady or/owr, was^he number which Py- 
tlnigoras ail'ected to venerate the most. It is a sqmarc, 
and contains within itself all ^he musical pro])ortious, 
and exhibits by summation all the digits as far as 
ten, the root of the universal scale of numeration ; 
it marks the seasons, the elements, and<tlic succes- 
sive ages of man ; and it likewise represents the car- 
dinal virtues, and the opposite vices. The ancient 
division of mathematical science into Aritliniotic, 
(Jeornetry, Astronomy, and Music, was four-fold, 
and the course was tlicrcfore termed u telraciySf or 
^uatcrni(m. Hence Dr Burrow would explain the 
oath familiar to the disciples of Pythagoras : “ 1 swear 
by him who communicated tlie Tetraetj^s,’* 

FivCf or the pentad^ being composed of the first 
male and female numbers, was styled the number of the 
world. Repeated any how by an odd multiple, it al- 
ways reappeared ; and it marked the animal senses, 
and the zones of the globe. 

SiXf or the hxtadt being composed of its several 
factors, w'us reckoned perfect and analogical. It was 
likewise valued, as indicating the sides ol‘ the cube, 
and as entering into the composition of other import- 
ant numbers. 

Sei^n, or the hepiad, formed from the junction 
of the triad with the tetrad, has been celebrated in 
every age. Being unproductive, it was dedicated to 
the virgin Minerva, though possessed of a masculine 
character. It marked the series of the lunar phases, 
the number of the planets, and seemed to modily 
and pervade all nature. 

Eight, or the octad, being the first cube that oc- 
curred, was dedicated to Cyb^ele, the mother of the 
(irods, wdiosc image in the remotest times w'as only a 
cubical block of stone. 

Nine, or the ennead, w^as esteemed as the stjuare 
of the triad. It denotes the number of the Muses, 
and, Ixiing the last of the series of digits, and ter- 
minating the tones of music, it was inscribed to 
Mars. 

Tcji, Of the dccad, fi om the important office wdiich 
it performs in numeration, W’as, however, the most 
celebrated for its propertie?. Having completed 
the cycle and begun u new w^^ics of nurabtTs, it was 
aptly styled apocatastasic or perioilic, and therefore 
dedicated to the double-faced Janus. 

The cube of the triad, or the number ixmdy-stvcn, 
expressing the time wl' tlic moon s periodic revolu- 
tion, wa;; supposed to signify the power of the lunar 
circle. The quaternion of celestial numbers, one, 
three, five, and seven, joined to that of tlie terrestrial 
numbers, lv:(), f(mr, six, and eight, compose the num- 
ber lhiriy*sM^ the square of tlie first perfect number 
six, and the symbol of the universe, distinguished by 
w onderful properties. 

But it would be endless to recount all the vj.sions 
v>r tin* rythagorean srfiool ; nor should we descend 
to notice such fanciers if, by a perpetual descent, the 
dreainsi of ancient Philosophers had not, in the actual 
state of ifo^ioty, still tinctured our language, and 


mingled with the various iDstitUtioni of civil life, Figuiate 
Not to wander in search of illustration, we see 
prcdcliction for the mimber sewn strongly marked 
the customary term of apprenticeshq>s, in the period 
acquired for obtaining academical degrees; and in the 
legal age of majority. 

The Chinese appear, from the remotest epochs ofNunirrir.il 
their empire, to have entertained the same admira- Kancits of 
tiott of tfiomjritioai prOpet*|ieg of numbers that Pytha- 
goros imported from the East. 'Distingui Jiing num- 
bers into even and odd, they considered the former 
as terrestrial, and partaking of the feminine principle 
Yang ; while they regarded the latter as of celestial 
extraction, and eiidu^ with the masculine principle 
Yn, The even numbers were represcntwl by small 
black circles, and tlie odd ones by similar white cir- 
cU'S, variously di^sed and connected by straight 
lines, See Plate XXVII. The sum of the five even 
numbers, t¥io, fouT, eight, and ten, being thirty, 
was called the number of the Earth / but the sum 
of tJic five odd numbers one, three. Jive, seven, and 
nine, or tUfentvrfive, being the square of five, was 
styled the nuniTOr of Heaven, Thu nine digits were 
likewise grouped in tw'o different ways, termed the 
Lo-chou, and the Hodou. The former expression 
signifies the Book oj the river Lo, or what the Great 
Yu saw delineated on the back of the mysterious- 
tortoise wbteh rose out of that river : It may be con- 
ceived from this arrangement. 


Four 

Nine 

Two 

Three 

Fixe 

Seven 

Eight 

One 

Six 


A7rc was reckoned the head, and one the tail of 
llic tortoise ; three and seven were considered as it.s 
left and right shoulders; and Jour and ttvo, eight 
and s/>,werc viewed as the fore and the liiiid tout. 
The number ^W.whicli represented the heart, was also 
the emblem of Heaven. We need scarcely observe, 
that this group of immbers is nothing but the com- 
mon e.ich row of which makes up^^- 

tcen. 

As Urn Lo •chon had the figure of a square, so the 
Jio^tou bad that of a cross. It is what the Emperor 
Fou-hi observed on the body of the horse-dragon, 
whicli lie saw spring out of the river Ho. The cen- 
tral number was ten, which, it is remarked by tlie 
commentators, terminates all the operations on nimi- 
bers. 

Seven 

Two 

Five Three Ten Four Nine 
Five 
One 
Six 



ARITHMETIC. 


Rffitnitf The Greek system of notation proceeded direct- 
A^inw^Iy mj f^p ag tkm$and^ comprising four terms 
of llie Denary Scale i but by subscribing M, the ini- 
\ tial letter oi' it was carried over another simi- 

lar period, to signify hundreds qf miUions^ But the 
Exieiitlcd penetrating genius of Archimedes quickly discern- 
Noiaiioii ej tjjc powers, and unfolded the properties of such 
^yprogi’gssions. In a curious tract, entitled 
dcs: or this plulosopher amused himself, with 

allowing, that it was possible, assuming Uie estiina* 
tion of Aristardius of Siunos, and other Astronomers 
of that age, to represent the number of particles of 
iKind which would be required to fill tlie sphere of the 
universe. lie took the limit of the ordinary numeral 
system, or ten-thousand times ien-thousandt that is, 
an hundred millionst as the root of a now scale of 
progression, which therefore advanced eight times 
faster tiian the simple denary notation* Archimedes 
proposed to ciirry this comprehensive system as far 
iis eight periods, Avhich would therefore correBpond 
to a number ('xprt‘8scd in our mode by sixty-four 
digits. From ilie naluro of a geometrical progres-' 
sion, he demoustrated, that proportional numbers 
would rangf' at equal distances ; and consequently, 
that ihe product of any two numbers must have its 
place determined by the sum of the separate ranks, a 
principle which involves the theory of logarithms. 

The fine speculation of the Sicilian philosopher 
docs not, however, njipear to have been carried into 
effect ; and without actually performing those calcu- 
lations, he contents liimsi lf by pointing out the pro- 
cess, and .stating the approximate results. But 
ftnd l),v A|)(»llonias, the most ingenious and inventive, next 
polloniui.. to Arcliimctles, of all the ancient mathematicians, 
resumed that scheme of numeration, simplified the 
construction of the scale, and reduced it to a com- 
modiuu.^ practice, For greater convenience, he pre- 
ferred the simple myriad os the root of the system, 
which, therefore, proceeded by successive periods, 
correspondijig to four of our digits. The periods were 
di.'stinguished by breaks or blanks. That most import- 
ant oflice which, in the modem system of notation, 
the ciplier jicrforms, by marking the rank of the di- 
gits, wus indeed unknown to the earlier Greeks. They 
were lienee obliged, when the lower periods failed, to 
repeat the letters Mu. or the contraction for /4u«{y, ten 
‘thousand. Thus, to express thirfi^'^bur trillions, they 
wrote Mu. Mu. Mu. To signify units separately, it 
was customary witli them to prefix the mark or 
the abbreviation fm monad. 

The procedure of the Greek aritluncticlan w^as 
necessarily slower and more timid than our simple, 
yet refined mode of calculation. Eacli step in 
the multiplication of complex numbers appeared 
separate and detached; without any concentra- 
tion which the moderns obtain, by carrying for- 
ward the multiples of ten, and blending together 
the diffbrent membere of the product. In ancient 
Greece, the operations of arithmetic, like writing, 
advanced from left to right ; each part of the multi- 
plier was in 8ucce.ssi(>n combined with every part of 
the nmltijilicand ; and the several products w-ere 
distinctly noted, or, for sake of compactness, grouped 
and conveniently dispersed, till atU’rwards collected 
into one general amount. 
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Pappus of Alexandria, in his valuable Mathema- 
tkal Collections, has preserved a set of rules which 
Apollonius had form^, for facilitating arithmetical 
operations. These are, in the cautious spirit of the 
ancient Geometry, branched out into no fewer than 
twenty-seven propositions, though all comprised in 
the principle formerly stated by Archimedes ; That 
the product of two integers of different ranks, will 
occupy a rank corresponding to the sum of the com* 
ponent orders. Suppose were to be multiplied in- 
to e, or forty into /tuo hundred : Take the low er cor- 
responding characters 6 and A or fourAwH l-wo, which 
were callt?d or radicals, the one depressed ten 

times, and the other an hundred times ; and multiply 
their product n or eight successively by the ten and 
the hundred, or at once by a thousand, and the re- 
sult is p or eight thousand. 

We shall take an example in multiplication, 
fording more variety than such as occur in Euto- 
cius, which generally consist in the nim‘ squaring ot^"* 
numbers. Let it be reqiiiretl to multiply eight hun- 
dred and sixty-hvo, by Jive hundred and txmiiy-threc. 

The operation would be performed in this W'ay. 

a I g> 


(p JC y 


fx 7 0(, 



a f 
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In the first range, p multiplied into w, being the 
same as the product of right and Jive, augmented 
ten thousand times, is consequently denoted by 

jw or ^ ; f multiplied into J gives the same result an 
Jive times six increased a thousand fold, and there- 
fore expressed by 7 or ; and p multiplied into ft 

evidently makes a thousand or cf. In the second 
range, x multiplied into « gives tlie same product as 
eight repeated txvice, and then augmented a thousand 
times, or denoted by a?; x iriultipled into J is equi- 
valent to six repeated ttvice, and afterwards increased 
an hundred fold, or expressed by 9 ff ; and x multi- 
plied by ^ gives forty, the value of ,a. In the 
third range, 7 multiplied into w produces twenty- 
four hundred, which is iknoted by u ; 7 multiplied 

into e makes an hundred and eighty, or g -r; and 
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Fijuratc lastly, } multiplied into Ogives the symbol tor str. 
Collecting the scattered members into one sum, the 
result of the multiplication of cigAt hundred and sixty- 
hvo by Jke hundred and ttventy-threc k fi t u r. i or 
four hundred and Jifty ihottsandf eight hundred 
antl^/f/iy-szV. 

Ihit the (ireek notation was not adapted for the 
descending scale. To express fractions, two distinct 
methods w ere followed, i. If the numerator hap* 
pened to be unit, tJie denominator was indicated by 
an accent. Thus h' signihed one fourth, and Kt one 
hventyififth ; but onc-halfheing of most frequent re- 
currence, W'as signified by a particular character, va- 
rying in its form, <Jascs, 

it w'as the practice of the Greeks, to write the deno- 
minator, ds we do an exponent, a little above the de- 
nominator, and towards the rigid hand ; Thus, 

intimated , and cighty-onc, of «« 

hundred and txvcnly-onc parts. 

As an illustration of the management of fractions, 
we select an example somewliat complicated from 
Ihc cnmnirntaiy which butocias of Ascalon wrote 
about the third century of our a^ra, on the Tract of 
Archimedes concerning the quadniture of the circle. 
I.(‘t it be required to multiply the mixed numlier one 
thousand and thirfy-eii^ht, with nine-clvvcnthr, by it- 
self. 


Miiltiplicii* 

t<oii(it'Ktar« 


a 6) Kn 6^ 
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y n a i n /S“ 
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MM'' 

y f^'h <r fjc k}) r** 
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n V (T ? f“ 

u t n j8“ 

X >' ^ «■“ 
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M 
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It is to be observed, that, to multiply the several Fiffiraie 
integers by the I’ructioii nine-elevenths, amounts to Aridm ietM 
their multiplication by nine, and the subsequent di- 
vision by eleven. The excesses being two, and six- 
elevenths, are denoted by and i ** ; while the pro- 
duct of the fraction itself gives eighty-one of on hun- 
dred and tvoenty-o^ie parts, expressed by 
Hut the laborious operations (hatsuch complex frac- and of Sc' 
tions requiii^ed, were afterwardssupersed^d by the use ae:‘'8™ah’ 
of sexagesimak, which we have already observed, tlie 
astronomers, and especially Ptolemy, had introduced. 

“ The division of the circumference of4hc circle into 
three hundred and sixty equal parts or degrees, w'as no 
doubt originally foimdcd on the supposed length of 
the year, w inch, expressed in round numbers, consists 
of twelve months, each composed of thirty days. 

The radius approaching to the sixth part of the cir- 
cunderence, would contain nearly sixty of those de- 
grce.s ; and after its ratio to tlic circumference wa*. 
more accurately dett^rmined, the radius .still conti- 
nued to be distinguished into the same number ot 
divisions, ^hich likewise bore the same name. As 
culcidatsoii now aimed at greater accuracy, each 
of these sixty divisions of the radius was, following 
the unifi)rm progression, again subdivided into sixty 
equal portions culled minutes; and repeating the 
process of sexagesimal subdivision, seconds and 
thirds were successively formed. The operations 
witli sexagesimal fractions were performed in the 
descending scale, on a principle quite similar to that 
which Archiiuixles had bef(»re laid down. Each pe- 
riod of the multiplicT, still pruc'cedmg from the left 
hand, w'as multiplied into a period of the multipli- 
cand ; and this product was then thrown to a rank 
^cpress(‘d as much ns the descents of both its fac- 
tors. Thus, rninut(*s multiplied into seconds, protlu- 
red thirds ; and seconds multiplied into thirds, pro- 
duced fifths.’* Edinbwgh Ueviev:, xviii. p. aOU. 

As an exemplification of this process, we siiall 
take the question proposed by Theon, to find tin* 
square of the side of a regular decagon inscribed in a 
circle, or the chord of thirty-six degrees, whiel), ac- 
cording to Ptolemy’s computation, measured in sexa- 
gesimul parts of the radius, thirty-seven degrees, 
four minutes, and /ijty-jivc seconds. The multipli- 
cation is thus effteted : 

X( ^ H 

X^ S' V£ 

^fAvi fixe 
^fAYi ' if <rx 
^Xi (TK 

yKi 


arcs 

i 
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W;?tirafe Here in the first line, X?^ nmltij>lied into Xj in the 
Aiitlinie^pluce of units, gives or thirteen hundred and 
euly-iiine degrees \ X^ into ^ on tiie nextljar, gives 
or one hundred and forty-eight minutes; and 
X^ into n, on the lowest bar, gives jSfXs or hw ihoii" 
mud and thirty -Jive seconds. In the second line, h 
multiplied into XiJ gives tlic product ^fir\ as be- 
fore ; 6 multiplied into 6, both of them on tiiu bar of 
minutes, gives /? or sixteen , seconds ; d into vb, gives 
tfx, or tvoo hundred and twenty thirds. Lastly^ in tlie 
third line, tlie i/b on the bur of seconds, multiplied 
aucccssively into X^ and o, produce, os before, ^Xs and 
tfx on the bars of seconds" and tliirds; aqi|||| multi- 
plied by itself, gives yxe, or three ihoustfm^lm twen* 
iy-five fourths. These several products being re- 
duced and collected together, formed tlie total 
amount of r/Toi 3 i5 / xb or thirteen hundred and se- 
venty-Jive degrees, ybwr minutes, seconds^r?/ 

thirds, and txventy-fivc fourths ; but all the terms ne- 
low seconds, were omitted in practice as insignificant. 

This calculation is laborious and intricate ; yet, 
with a very few terms, it approaches to a consider- 
able (legrc'u of accuraciy. One of the most elegant 
theorems in elementary geometry demonstintcs, that 
the side of a regular decagon, inscribed in a circle, 
is equal to the segment of the radius, divided hi 
• extreme and mean ratio. Wlierefore the square 
now computed, should be equal to the product of 
sirty^ or the radius, into twn^iy•lwoi\^ 2 ^rees^Jifty^five 
minutes, and ftvc seconds, the smaller segnu'nt ; that 
is, e(|ual to thjrtnin hunched aii^scveniy-fl e degrees, 
and five minutes, from which it diifcrs only by the de- 
fect ol’loss than oiu‘ minute. 

The Sexagesimal Arithmetic was, tliorcfore, n 
most valuable improvement engrafted on the notation 
of the (ireeks. 'J'he astronomers of Alexuiulriu and 
Constantinople continued to employ it ii\ all their 
calculations, and were jiftcrwards imitated by suc- 
ceeding observers among the Arabians and l^ersiaiis. 
The mode of working sexagesimals had thus become 
generally known, and reduced to practice ; but we 
owe the first distinct treatise on those fractions to a 
very extraordinary character, — llarlaam, a Calabrian 
monk, the friend and Creek jircceptor of the fa- 
mous Petrarch, and a man of learning and vi- 
gorous intellect, who laboured by his writings 
and his missions to reunite the Eastern to the 
VV'^estern church. 'I’his adventurous personage, 
whose wayward conduct and dark ft'atares betrayed a 
lurking ferocity, met w'itb a most singular fate. Heing 
overtaken by a tremendous thimacr-storm, while 
crossing the Adriatic Sea, he lashed himself to the 
mast of the bark, and was, in this situation, struck dead 
by a flash of lightning. The event happened in 
1348 ; but Barlaarn's tract on sexagesimals, neatly 
composed in six books, after the strict manner of the 
Ancients, and entitled generally Aoyij/x?] or Cumpuiu- 
tionf first appeared in a Latin version at Strasburg 
in 1572, though not published complete with the Greek 
text, until the year 1()00, w hen it was edited at Paris 
by Chambers of Eton, from a manuscript procured 
from the Continent by the zeal of Sir Henry 8avile. 

To facilitate the operations with sexagesimals, it 
seemed indispensible to have a more extensive mul- 
tiplication table, that should include the raalual pro- 
ducts of all the numbers from one to sixty. This 
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was actually constructed, about the middm of the 
sixteentli century, by PliiJip Laiisberg, a Dutch Cler- A ntlnijH ie, 
gyman ; and Iiiis bt-en exhibited since, in various 
forms, by Dr Wallis and others. In the mean time, 
a material change had been eifected in the subdivi- 
sion of the radius of the circh', iVom whieh the sexa- 
gesimal system had taken its rise. J^urlmch, the 
great restorer of mathematii'ul science, instead of 
making the radius to consist of 21(1,001) seconds, as 
Ptolemy and succeeding Astronomers had done, stopt 
short at sixty degrees, and distinguished each of these, 
by a repeated centesimal division, into ten thou- 
sand equal parts. Kegiomontanus advanced a step 
farther, and rejecting the sexagesimal admixture, he 
divided the radius at once into a million of parts, thus 
following out an arrangement purely decimal. The 
subdivision into degrees, minutes, and seconds, was 
henceforth confined to the circumference itself; and 
when logarithms came afterw'ards to be adapted to 
those fractions, they received the appellation, once 
general, though now restricted, of Lofidic, But the 
sexagesimal subdivision had nearly been rt‘jecled al- 
togellier. Our very meritorious countryman, IMi 
Briggs, in coinjmting his large canon of logarithms, 
followed in another branch the exanqile of Purliach, 
by distinguishing each degree of the cireuinferencr 
into an hundred minutes, and i*acli of these again in- 
to an hundred seconds; and wo cannot help reg!(-t- 
tiiig, that this easy and obvious improvement had 
not been generally embraced at the time itf^vas pro- 
posed. The French Matlieiiiaticiuns hav(‘ lately 
gone farther, and endeavoured to pursue, toils ut- 
most extent, the decimal subdivision first mlioduced 
by Uegioinontanus. They begin with dividing the 
quadrant into an hundred^ instead el’ ninety, {!(*gn'os ; 
and then following the plan ol' Briggs, they .succes- 
sively divide each degree into an hundred minutes, 
and each minute into an hundred .sec'onds. But the 
advantages which might arise from the adoption of 
this plan, are not sufficieiU perhaps to outweigh the 
manifest inconvenience that must attend it in the 
present advanced state of the science ; and, notwith- 
standing tin' sanguine dreams of some of its projec- 
tors, we cannot indulge tlie expectation of ever see- 
ing it obtain a general and durable currency. 

** The(>reek arithmetic, then, as sueccssivcly mould- 
ed by the ingciuiity of Archimedes, of Apollonius, 
and Ptolemy, had attained, on the whole, to a singu- 
lar degree of perfection, and wiis capable, notwith- 
standing its cumbrous structure, of jieiforming ()pc- 
ratioqs of very considerable ditrieull} and magnitude. 

'fhe great and radical dt feet oftlic system l onsistcd 
in the want of a general mark umdogous to our (u'pher, 
and wdiich, without having any value itscll’, should 
serve to ascertain the rank or power ol' the otlier cha- 
racters, by filling up the vacant jilaces in the scale of 
iiumoration. Yet were the Greeks not altogether 
unacquainted with tlie use of such a sign; for Ptole- 
my, in his Almnf!;esU cniployvS the small o, to occupy 
the accidental blanks which occurred in the notation 
of sexagesimals. This letter was perliaps chosen by 
him, becau.se immediately suceLtding to v, which de- 
notes fio, it could not, in the scxagcshnal arrange- 
ment, occasion any sort of ambiguity. But the ad- 
vantage thence resulting was entirely confined to 
that particmai case. The letters, being already sig- 
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l nificant, were generally disqualified for the purpose 
Aiiiii niHio. Qf supplementary notation; and the selection 

nn alphabetic character to supply the place of the 
cipher may be considered as an unfortunate circum- 
stance, which appears to have arrested the progress 
towaVils a better and more complete systenn 11 ad 
Apollonius classed the numerals by denary triads, 
instead of tetrads, he would have greatly simplified 
the arrangement, and avoided the confusion arising 
from the admixture of the punctuated letters, ex- 
pressing thousands. It is by this method of proceed- 
ing with periods of three figures, or advancing at 
once by thousands instead ol' lens, that we are en- 
abled most expeditiously to read off the largest num- 
bers. The extent of the alphabet was favourable to 
^ tlu^ first attempts at enumeration ; since, with the 
help of tliree intercalations, it furnished characters 
for the whole range below a thousand; but that very 
circumstance, in the end, proved a bar to future im- 
provements. It would liavc been a most important 
stride, to have next exchanged those triads into 
monads, by discarding the letters expressive of tens 
and hundreds, and reluming only the first class, 
which, with its inserted epismou^ should denote the 
nine digits. The ioia^ which signified ten, now losing 
its force, iniglit have been employed as a convenient 
substitute for the cipher. By such progressive 
changes, tlic aritlnnotical notation of the (1 reeks 
would at last havi' reached its utmost perfection, and 
have <‘xa<‘tly res-einbled our own. A wide interval, 
no doubt, did still remain ; yet the genius of that 
iicuto people, had it conlimiod unfettered, would in 
rinu?, we may presume, liave triumphantly passed the 
intervening boundaries. But tlie death of Ptolemy 
was Hucceedod by ages of languor and decline ; and 
tin; spirit of discovery insensibly evaporated in miser- 
able polemical disputes, till the fair establishment ol‘ 
Alevandria was finally overwhelmed under the irre- 
sistible arms of the Arabs, lately roused to victory 
and conquest by tlic enthusiasm «)f a new' religion.” 
{Edinburgh Reviciv^ Vol, XVIII. p. 203.) 
llifitoiy of The ingenuity and varied resources of the ancient 
Greeks were ihc main causes whicli diverted them 
iiiin rals. discovering onr simple denary system. Having 
attained a distinct conception of the powers of the 
geometrical progression, and even advanced so far 
us to employ their small o to fill the breaks of a pe- 
riod, nothing seemed wanting bul to dismiss the punc- 
tuated letters and those for tens and for hundreds, and 
to l ecaiu merely the direct symbols for. units, that is, 
the first tliird part of their alphabet. Here, however, 
those masters of science were stopt in their career, and 
th(‘ Eastern Empire presents a melancholy picture of 
the decline and corruption of human nature. Inge- 
nuity had degenerated into polemical subtlety, and 
the manly virtues which freedom inspires were ex- 
changed for meanness and self-abasement. 

Some writers, misled by very superficial views of 
riie subject, have yet ascribed the invention of the 
uodern numeral characters to the (xreeks, or even to 
flu* Romans. Both these people, for the sake of ex- 
pedition, occasionally used contrae lions, especially in 
representing the numbers ajid fractions of weights or 
measures, which, .j a credulous peruser of mutilated 
inscriptions, or ancient blurred manuscripts, might 
appear to resemble the fornix ol’ our ciphers. But 


this resemblance is merely casual, and very far m- Fignrate 
deed from indicating tlio iidoption of a regular de- Aiithinet^. 
nary notation. The most contracted of the Roman 
writings was ibrincd by the marks attributed to Tiro 
or beneca, while that of the Greeks was mixed with 
the symbols called ; both of which have 
cxerci^d the patience mid skill of Antiquaries 
and Diplomatists. In the latter species of charac- 
ters, were kept the accounts of the revenues of the 
Empress Irene at C onstantinople. But the modern 
Greeks ap}>ear likewise to have sometimes used a 
simpler l^ind of marks, at least for the low numbers. 

'i'he caHlll^tor of Mat the w Paris's llistori/ relates, 
that 1231 died John Basingstoke, Arch- 

deacon of Lqiicc^ter, who brought into England the 
numeral figures of the Greeks, and explained them 
to his friends.” It is subjoined, that they consisted 
of u perpendicular stroke, with a short line insert- 
ed IR difierent heights and at different angles, signi- 
fying units on the left, and tens on the right side. 

The figures themselves arc scrawled on the margin 
of the text. But they are evidently so different in 
their forn^ and so distinct in their nature, from the 
modern ciphers, that one cannot help feeling sur- 
prise, to see an author of any discernment refer the 
introduction of the latter to Basingstoke. 

It cannot be doubted, tliat we derived our know- 
ledge of the numeral digits from the Arabians, who 
laid themselves obtained this invaluable acquisition 
from their extended communication with tlie East. 

'fhose deserving people who, under the name of 
Moors or iSaraeens, had for many centuries culti- 
vated Spain, were most ready to acknowledge their 
oblignlioii to the natives of India, ivlio, according to 
Alsephadi, a learned Arabian doctor, boasted of three 
vvxy different inventions,— the composition of the 
Golaila Wadamna^ or Pilpay’s Fables,— the game of 
chess,— and the nine digital characters. Still muelt 
obscurity hangs over the whole subject. Two dis- 
tinct inquiries naturally present themselves: 1. At 
what period did the Arabians first become acquaint- 
ed with those characters ; and, 2. What is the pre- 
cise ej)oeh when the knowledge of them was impart- 
ed to tlie Christian nations of Europe. Wc shall 
take a short review of both these questions. 

1. Gatterer, liie late ingenious and very learned Proofs of 
Prolessor of History at Gottingen, in his Elements **^^**'“' 
Universal maintains that our ciphers were 

only primordial letters, invented by Taaut or Theut, 
and known to the ancient Egyptians and Phoenicians, 
being still distinctly observed, us he asserts, in the in- 
scriptions painted on the coverings of the oldest mum- 
mies; and that afterwards, along w itli other branches 
of science, they passed to tlie Oriental nations, among 
whom they were preserved, till the victorious arms of 
the Mussulnien penetrated to India, and brought back 
those precious monuments of genius. But we can- 
not believe that a contrivance so very simple, and so 
eminently useful as that of the nine digits, if once 
communicated, could ever again be lost or ne|dect- 
ed. PytJjagoras and Boethius merely contenn^ted 
the properties of numbers, and seem not, in th«*r cal- 
culations, lo have gone beyond tlie use of the Abacus, 

An early intercourse had no doubt subsisted between 
the people of Egypt and of India, and u striking re- 
semblance may be traced in their customs, tliciv 
11 
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IiKiirate buildings, and their religious rites. But the cbarac- 
ters exhibited on the Egyptiim monuments bear no 
^ indication of’ the Denary Systmt and are, like the 
Boinan and Chinese numerals, abridged representa- 
tioos of objects, rather than arbitrary signs. 

That the occupiers of Hindostan and the nations 
communicating with them, have for been ac- 
quainted with the use of the denary notation, cannot 
be disputed. But was this an original discovery, or 
at w'hat distant epoch was it first introduced among 
them ? The easy credulity of European visitors en- 
couraged the Brahmins to set up very lofty jireten- 
sions respecting the antiquity of their science. 
Among other treasures, they boasted the possession, 
from time immemorial, of an elementary treatise on 
arithmetic and mensuration, composed in Sanscrit, 
and colled LihxKmtit of such inestimable value as to 
be ascribed to the immediate inspiration of Heaven. 
But the researches of our ingenious countrym^ in 
exploring that sacred language of India, hav# dis- 
pelled some illusions, and greatly abated the admira- 
tion of the public for such eastern learning. From 
what we have been able to gather, the LUamti is a 
very short and meagre performance, loaded with a 
silly preamble and colloquy of the Gods. It begins 
with the numeration by nine digits, and the supple- 
mentary cipher or small o, in what are called tlie De- 
vanagari characters ; and it contains the common 
rules of arithmetic, and even the extraction of the 
square root, as far ns two places of figures ; but the 
examples are generally very easy, scarcely fomnng 
any part of the text, and only written on the margin 
with red ink. Of fractions, whether decimal or vul- 
gar, it treats not at all. 

The Hindus j)rctend, that tins arithmetical 
treatise was composed about tlic year 1185 of the 
Christian era. The date of a manuscript, however, 
is always very uncertain. We know besides, that the 
oriental transcriber is ' accustomed to incorporate 
without serutde such additions in the text as he tliipks 
fit. Nor will niiy of the criteria whicii might ascertain 
the age of a manuscript apply to the eastern writings, 
where the composition of the paper, the colour of the 
ink, and the form of the characters, have for ages 
continued unchanged. 

If the exubcrfint fancy of the Greeks led them far 
beyond the denary notation, it seems probable, that 
the feebler genius of the Hindus might just reach that 
desirable point, without diverging into an excursive 
fiight. Though familiar with that system, they 
are still unacquainted with the use of its descending 
decimal scale ; and their management of fractions, ac- 
cordingly, is said by intelligent judges to be tedious 
and embarrassed. In Plate XXVII. on the left hand, 
and near the bottom, wc have given tlie Sanscrit digits, 
tmd have placed over them the numeral elements from 
w hich they might be formed. These consist of a suc- 
X'cssion of simple strokes, variously combined as far as 
nine. The resemblance to the Devanagari charac- 
ters appears very striking. From these again, the 
common Hindu, and the vulpr Bengalee digifts, are 
evidently moulded, w'ith only slight alterations of 
figure. The Birman numerals, which we have 
copied from Symes’ Embassy to the Kingdom oj 
Ava, are maiiilestly of the same origin; only they 


have a thin, wircy body, being generally written on . 

the palmyra-leaf with the point of a needle. A maiM c. 

It appears, from a careful inspection of the manu- 
scripts preserved iu tlie different public libraries of 
Europe, that the Arabians were not acquainted with 
tluj denary numerals, bt'forc the middle of the thir- 
teenth century of the C’hristian wru. I'hey culti- 
vated the nuithematical sciences with ardour, but 
seldom aspired at original eirurts, and genendly con- 
tented tliemselves with copying their Grecian masters. 

The alphabet of the Arabians had be(’n employed 
for expressing nunibers exactly in thn same way us 
that m tlie Greeks. The letters, in their succession, 
were 'sometimes applied to signify the lower of tin* 
ordinal numbers ; but more generally they were dis- 
tinguished into three classes, each composed of niru* 
characters, corresponding to units, tens, and hun- 
dreds. Though, like most of the Oriental nations, 
the Arabians write from right to left, yet they fol- 
lowed implicitly the Gre(;k mode of ranging the nu- 
merals, and performing their calculations. With the 
same deference, they received the other lessoiih of 
their great masters, and very seldom hazarded any 
improvement, unless wdicre industry and patient ob- 
servation led them incidentally to extend mensuration, 
and to rectify and enlarge the basis of Astronomy. 

It seems highly probable, therefore, that the Ava- 
bians did not adoi>t the Indian numerals until a late 
period, and after the torrent of“ victory hud opened 
an easy communication with Iliudostan. They miglit 
derive tlteir inforniation through the medium of (he 
Fersians, who spoke a dialect of their language, hud 
embraced the same religion, and were, like* them, in- 
flauie<l by the love of science and the spirit of con- 
quest. The Arabic numerals, accordingly, resemble 
exccHfdingly the Fersic, which are now current ovei' 

India, and there esteemed the fashionable characters. 

But the Fersians themselves, though no longer tlu? so- 
vereign-s of Hindustan, yet display their superiority 
over the feeble Geutoos, since they generally fill the 
offices of the revenue, and have the reputation ol' 
being the most expert calculators in the Ea.-t. li 
should bo observed, how'cver, that, according to 
Gladwin, these accountants have introduced a pecu- 
liar contracted mode of registering very large sum^, 
partly by the numeral characters, and partly by 
means of symbols formed of abbreviated words, ^'ct 
Sir John Chardin relates, that the Fersians have no 
proper tenns to express numbers beyond a thousand, 
which they merely repeat, as our young aritlimeli- 
cimiB often do, to signify a million or a billion. 

The Indian origin of the denary numerals is fur- 
tlier confirmed by the testimony of Maximus Fla- 
nudes, a monk of Constantinople, who wrote, 
about tlie middle of the fourteenth century, a book 
on practical arithmetic, entitled Aoy/f/x»? or 

xar hdug, 39 Xsyojiint tliat is, “ the 

“ great Indian mode of Calculating.” In his intro- 
duction, he explains concisely the use of the cha- 
racters in nutation. But Flanudes ajipears neitlier 
to have received his information directly I’rom India, 
nor through the medium of the Fersians, the nearest 
neighbours on the eastern confines of the Greek 
Em})ire. It is most probable that he was made ac- 
quainted with those numerals by his intercourse with 
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Fifjiirai** Europd, having twice vIsite(jl,on a sort of embassy, die 
Hcpublic of Venice; for, of two rannu.scripts pre- 
served in the library of JSt Marie, the one has the dm- 
raclors of tlie Arabians, and the other has that variety 
which was first current in Europe, while neither of 
them shows the original diameters used in Hiiidostan. 
Tlifir intro- 2, But the most important inquiry is, to ascertain 
ductioniiiio^i^g at which the knowledge of our present 

^ * numerals was first spread over Europe. As it cer- 
tainly hud preceded the invention of the art of print- 
ing, the diificulty of resolving the question is much 
increased by the necessity of searching and examin- 
ing old and ollcn doubtful manuscripts. Some au- 
tlmrs would date the introduction of those ciphers 
«8 early as the beginning ol’the eleventh century, while 
others, with far greater appearance of reason, are 
disposed to place it two hundred and fifty years later. 

VVhilethe thickest darkness brooded over the Chris- 
tian world, the Arabians, reposing after their brilliant 
conquests, cultivated with assiduity the learning and 
science of Greece. If tliey contributed little from 
their own store of genius, they yet preserved and 
tanned the holy fire. Nor did they afiect any con- 
cealment, but would freely communicate to their 
pupils and visitors that precious knowledge which 
they had so zealously drawn from different quarters. 
Some of the more aspiring youth, in England and 
Eranct!, disgusted with the wretched trifling of the 
schools, resorted for information to Spain ; and having 
the courage to subdue the rooted abhorrence enter- 
tained in that age against Infidels, took lessons in 
Bhilo.sophy from the accomplished Moors. Among 
those pilgrims of science, the most celeliratcd was 
Gerhert, a monk, born of obscure parents, at Auril- 
lue, in Auvergne, but promoted by hifs talents suc- 
cessively to the Bi.sIiopricks of Klieiins and of Ila- 
venna, and finally raised to the Papal chair, which 
he filled during the last four years of the tentlt 
ci'iitury, under the name of Syhester H. This 
ardent genius studied Arithmetic, (leomclry, and 
Astronomy, among ihc Saracen.s ; and ou his return 
to I ranee, chargeil w ith various knowledge, he w’as 
ettetmed a prodigy oi' learning by his contempora- 
ries. Nor did the malice of rivals fail to represent 
him ius a magician, leagued with tlie infernal 
power.-;. Gcrberi wrote? largely on Arithmetic and 
Geonictry, and gave ruU - shortening the opera- 
tions (if ilic A/jneu^, which he likewi.>e termed A/go^ 
ri.snuis. In .some m.muscripts, the numbers are ex- 
pressed in ciphers; hut we arc not tlTcnce entitled 
lo infer, as many w riters have done, that he liad ac- 
tually the merit oi' introducing those characters into 
I'hirope. The cimte.M of his discourse will not sup- 


port such a conclusion. The figures were not, we 
have seen, still known to the Arabians themselves 
and niust' have long afterwards been inserted in those 
copies, for the convenience of transcribers. 

Nor can w^c safely refer the introduction of Ara- 
bic figures to our famous Roger Bacon, whose va- 
rious attainments and unwearied research after ge- 
nuine knowledge, raised him far above the level of 
his contemporaries, but who, to the disgrace of his 
age and country, suffered a sharp persecution, and a 
tedious imprisonment, on the ridiculous Charge of 
practising the redoubled arts of magic. But the 
writings of Bacon really discover no proofs of his ac- 
quaintance with the denary notation ; end the fact 
commonly stated as an irresistible evidence in liis fa- 
vour, bears a very different interpretation. An al- 
manack, now preserved in the Bodleian Library at 
Oxford, and containing numerals in their earliest 
forms, has, by the credulity of after-times, been, 
with all othet* feats and inventions, ascribed,” of 
course, to the gi-eal necromancer. But unluckily 
this production is marked with the date the 
verj' year on which Bacon, after a lingering illness, 
expired ; and it besides professes to have been cal- 
culated for the meridian of Tolousc, and had conse- 
quently been imported, without doubt, from l-'rance. ♦ 

About the saine period, John of Halifax, named, 
in the quaint Latinity then used, Sacro-Bosen, who 
had likewise travdletl, wrote his Treatise Dc Uplurra^ 
in some copies of which the numbers are given in 
ciphers. But it appears from examination, that such 
abbreviations were introduced by the license of 
transcribers. 

There is little doubt tliat tJie Arabic figures were 
first used by Astronomers, and ufterw'ards circulated 
in t!ie almanacks over Europe, Urn learned (ierard 
Vossius places this epoch about the year 1250; but 
the judicious and most laborious Du Cange ihink.s 
that ciphers were unknown before tlie fourteenth 
century ; and Father Mabillon, whose diplomatic re- 
searelies arc immense, assures us, that he very rarely 
found them in the dates of any writings prior to the 
year 1400. Kirchcr, with some air of probability, 
seeks to refer the introduction of our numerals to the as- 
tronomical tables which, after vast labour and cxpcnce, 
were published by the famous Alphonso, King of Cas- 
tile, in 1252, and again, more correctly, four years 
afterwards, Bm it is suspected that, in the original 
work, the numbers were expressc'd in Roman or Saxon 
characters. Two kdlens from that enlightened, but 
ill-vequited prince, to our Edward I., which are pre- 
.‘^erved in the Tower of London, have the dates 1272 
and 127.S, still denoted by those ancient characters. 


• Notliiiig appear.^ to in- worse founded than the attempts to represent the elder Bacon in the light of an 
ongiiud inventor. Noiwithstaiiding the obscurity of his writings, it needs but a little criticism to dispel the 
conceits fomented by national partiality. Friar Bacon advances no claim even to the discovery of gunpowder 
which has been ho gratuitously ascribed to Jiim. On the contrary, he admits that the boys in his time were 
«cqiiaiiiled with the usl of this sub.-tunce in fire-works; and he merely pretends, in a sort of anagram to 
^ivc a recci])t for making it stronger and better than ordinary, ® * 

Afior the chief ingredient in the composition of gunpowder, under the mistaken names of mtron or nifnim. 
ami .^nfipcirc or rock^saH, had been imported from the East, probably through the intervention of the Crusa- 
d<?r.s, Its di.spositi/’n to explode in the contact of inflammable matters, if not communicated along with it, 
could not remain for any time a secreL^ The explosive force was a very different, and a far more important 
proptjt}, H null is perhaps -ighl*y attributed to bcliwurtz, a German monk, w'ho, in the course of his cx- 
penraeuls, stumbled ou it about the middle of tlie fourteenth century. 

10 
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rigiirate ' In t^he tenth volume of the Anifutohgia^ the Rev. 
Mr North hu» given a short account of an almanack 
preserved in the library of Bene’t College, Cam- 
bridge, and containing a table of eclipses for the cy- 
cle between 1330 to 1348. There is prefixed to it a 
very brief explication of the use of numerals, and 
the principles of the denary notation ; from which we 
may see bow imperfectly the practice of those ciphers 
was then understood. The figures are of the oldest 
form, but differ not materially from tlie present, ex- 
cept that the four has a looped sha])c, aud the five 
and seven are turned about to the left and to the 
right. The one, two, three, and four, are likcttisc, 
perhaps for elucidation, represented by so many dots, 
thus, . .. It; while five, six, seven, and eight, 

are signified by a semicircle or inverted 3 with the 
addition of corresponding dots-^;) f), 3/, 

Nine is denoted by o ; ten by the same character, 
with a dash drawn across it ; and twenty, thirty, or 
forty, by this last symbol repeated. 

As a farther evidence of the inaccurate concep- 
tions which prevailed respecting the use of the digits 
in the fourteenth century, wc may refer to the mix- 
ture of Saxon and Anibic numerals which was copied 
from some French manuscripts by Mubillon, as exhi- 
bited in Piute XXVll. The Saxon p, signifying ten, 
is repeatedly combined with the ordinary figures; 
!iiul jcpjc, jcjcpt, are immediately follow'ed by 30iJ, 
and 303, which must have been therefore intended to 
signify tbirty-tm) and the force of the 

cipher not being still rightly understood. It should 
be observed, that the (ireek epmvion or Fauy for the 
number aix, had come to be represented by a charac- 
ter similar to Ci. The Saxon dates arc taken from 
the Dani^li and Norwegian registers, preserved in 
Sulim's \orthvrn Collections^ 

One of the oldest authentic dates in the numeral 
characters is that of the year which appears 
written l)y the hand of the famous Pctraidi on a 
copy of St Augustine, that had belonged to that di.s- 
tinguished Poet and Philosopher, 'i'lie use of those 
characters had now begun to spread in Kurope, but 
was still confined to men of learning. We have 
seen a short tract in the Gennun language, en- 
titled, Dv AlgorismOj and bearing the date 1390, 
which explained, w'itli great brevity, the digital nota- 
tion and the elementary rules of aritlimetic. What 
is very remarkable, the characters, yi their earliest 
form, arc ranged thus, 0, 9, 8, 7» 6', 5,4, 3, 2, 1, 
from right to lefl, the order \^)ich the Arabians 
would naturally follow. But it was not very easy 
to comprehend at first the jjrccise force of the ci- 
pher, which, insignificant by itself, only serves to de- 
termine the rank and value of the other digits. The 
name, derived from an Arabic word signifying va- 
Cuit ^9 is sufficiently expressive ; yet a sort of mys- 
tery, w'hich has imprinted its trace 00 language, 
seemed to hang over the [iracticc, for we still speak 
of deciphering, and o^miting in cipher, in allusion to 


some dark or concealed art. After fhe digits liud 
come to supply the place of the Itofman numcnils, a 
very considerable time probably elapsed he line ' 
they were generally adopted in calculation. 'Ihe 
modern practice of Arithmetic was unknowm in 
England, tiihabout the niiddie of the sixteenth cen- 
tury. But the lower orders, imitatiiig the clerks 
a former age, W'ere still uecustomed to reckon wil.h 
their coU7itevs or ategrym sionrs. In Shake.sj)L‘}ir < 
comedy of the Winter's Talc, written at the com- 
mencement of the seventeenth century, the clow j^, 
staggered w ith a very simple multiplication, exclaims 
that he will try it with counters. 

Arithmetic wuis long considered in England as a 
higher branch of science, and therefore left, like 
Geometry, to be studied at the Ifiiiversity. Most of 
the public or grammar schools of the South wert . 
on tJie suppression of the monastciits, erected ja 
little after the Reformation, during the short hut au,'.- 
picious reign of Edw^ard VI. 'i'hey were according- 
ly destined by their founders nuTcly for teaching 
the dead languages ; and tlm too exclusive pursuit of 
. the same system is now one of the greatest d( l’ct:tF 
ill the English plan of liberal education. 

It cannot be doubted that the kalendars composod 
in iTuncc or Gennany, and sent to tlic (iilfercnt re- 
ligious houses, w’ere the means of dispersing the 
knowledge of Arabic numerals over Europe, 'fhe 
library of the University of Edinburgh has a verv 
curious almanack, presented to it, with a num- 
ber of other valuable tracts, by the celebrated 
Drummond of Hawthornden, beautifully written ou 
vellum, with most of the figures in venodlion. It is 
calculated especially for the year 1 18':'. hut, contain# 
the succession of lunar phases tor tlirce cycles, 

1475, 1494, and 1513, with the visible eclipses oi' 
the sun and mo()n,iW)m J iSsJ to l.i'K) imlusiw. The 
date of tills precious munuscripr, vvhicli had once 
belonged to St Mary’s Abbey at Cupar in Angus, is 
easily determined, and we have copied from it the old- 
est numerals exhibited in Elute XXVII, To these 
wc have subjoined /m: .imi/Vc.s from Caxtoifs Mirruvr 
of the World, and a wooden Cut from ciliirwood’s 
Ludus Arlikmunmckiu', given in Dibdini Bihliniheca 
Speneeriana, 

The College accounts in the English Universi- 
ties were generally kept in the llornan miinerals, 
til! the early part of the sixteenth century ; nor in ' 
the parish registers wire the Arabic characters 
adopted before the year IfJoo. The oldest date 
which we have met wilii in Scotland is that of* 149f), 
which occurs in tlie rent-roll of the Diocese of 
St Audiw h, tiui change from Uoinan to Arabic nu- 
merals occurring, w'itli a corresponding alteration in 
the form of the writing, near the end of the volume. 

The old cliaracters in Plate XXVll. .'ire eopied from 
a manuscript history of the Scutlish Bishopricks, 
.apparently written about the year 1.550, and now in 
the possession of 'J’homas Tiiomhon, Esq. Advocate.^ 


* For w'ant of attending to tliese facts, some learned Antiquaries have oftmi suffered themselves to hr 
grossly misled. Thus, Mr De Cardonnel, a respectable author, w'ho has given views and short descriptions 
of the ancient edifices in Scotland, mentions, witliout marking the smallest doubt or surprise, that the date 
1155 appears over the gateway of the ruins of the Castle of St Andrew’s. But tliis front was built subsi'- 
quent to the murder of the detested Cardinal Beaton, by ArchljSshon Hamilton, wiu> likewise there affixed 
his Arms, but who long afterwards, on the capture of Dumbarton Castle- suffered im ignominious death, lor 
his adherence to Queen Mary and the Popish faction. 'ITie real date was unquc'^tionubly 1555, only tlu >< 

r'nnd ritriiKP line Imm rk1m<»uf hr flinP And lU'riclent. 




•534 A R 1 -I- 11 M E T 1 C. 

Haviiig- cnrieavdurccl to Irdcc the origin aniliniro- 
duct ion of our numeral cliaraeterii, it only remains 
explain the operations Figuratc Aritkmrlic. 
nr the Kn)c ‘9 branch oi‘ the subject, wc need not di- 

**( ri<riti.tic late; bince the common rules, with their various mo- 
Ariilwiftic. dificattons, ure given at some lengUt in the Ena/- 
clopi^dia. It will be more instructive to derive the 
practice of numbers from the principles already un- 
folded, in treating of Palpable Arithmetic* The 
•same theory may likewise suggest other metliods of 
varying and abridging the common operations* Wc 
shall follow the order observed under the first head, 

?JolecllMg as few examples as may be wanted for il- 
lustration, The Denary Scale, being the one gene- 
rally received* will claim our chief attention ; butwc 
shall likewise compare its results with those of some 
other scales, particularly the Diiodenar/^ which is 
partially adopted in commerce, and poss^es certain 
peculiar advantages. 

It would, in many cases, facilitate calculation, to 
have figures corresponding to the open counters. Wc 
have, therefore, to transfonn the ordinary charac- 
ters into deficient digits, modifying their shape as 
ninch as to distinguish without entirely altering or 
disguising them. By help of such new figures, it 
will be easy to represent numbers by their delects as 
well as their excesses. This answers most conveniently 
in expressing the digits from 5 to 10. Thus S8 may 
he denoted by 4% meaning 40 with 2 abated ; lor 
the same reason, 829 may be written ia 3 \, signify- 
ing that 1000 is to be diminished by 201 * 

I’or the operations w ith the Diimhnari/ Scale, \i 
becomes necessary to devise two additional charac- 
ters for expressing ten and eleven. Not to seek far 
after such objects, we have contented ourselves 
with condensing the ordinary forms into jp and fof, 
which are perliaps sufficiently distinct, while they 
shadow out the figures represented by tliem. * Wc 
now proceed to explain the common opcration*s. 


very simple, as hardly to require any explana- Rjsurale 
lion. The one number occupies the horizontal 
row at the top, and the other the vertical row at 
the side. Thus, below the column of 7> n»d oppo- 
site to the horizontal range of (i, stands 1 3, the sum 
of these numbers. Such tables are found in the more 
ancient treatises of arithmetic; but they have been 
most injudiciously, as wc think, omitted in the later 
systems of education. 

Let it be sought to add these four 
numbers, 3709, 8540, 2(}18, and 70f). 

Having set them in their ranks, the 
most natural way would be tow'rite down 
the sum of each column. The first co- 
lumn on tlie right hand gives 2 ,'i, the 
next 5, the third 25, and the last co- 
lumn i.S. The same numbers, collected 
by a second summation, give for the final 
result 15573, 

But the process would be rather shortened, by 
writing under each column the units of 
the suifi, and below it the tens in a smal- 
ler character, which are to be joined to 
tlic figures cf the next column in add- 
ing them. By a little practice, however, 
this precaution is rendered unnecessary, 
and the small subscribed figures arc re- 
tained mentally, and carried to the suc- 
cessive higher columns. 

This operation is somewhat easier 
with deficient figures. Thus, tlie num- 
bers may be changed into others with 
the defects interspersed. In tliis mode, 
there being a sort of counterbalance, 
it will seldom be required to carry any i (ib g^ 

to the higher columns. or 1 5 5 7 3 


3709 

8540 

g ()18 

70 (> 


13 

15573 


3709 

8540 

2 f )18 

706 

15573 

1003 


4‘.*)1\ 

ia*Ho 

1 


Addition. 

Addition. From the principle of numerical notation, it fol- 
lows that addition is performed by collecting the 
digits of each bar or rank. Each class, whether it 
be units, liuiidreds or thousands, is treated in the 
same way. In adding two figures, it is only requi- 
site to count forwards from one of them, as many 
steps as arc signified 

Addition Table. 


Suppose those numbers were all trans- 2 19 1 
ferred to the Duodenary Scale ; they 3 S 

will stand thus ; The figures of the first lb 2 2 
column give by summation tiventyone ; 4 >b;o 

that is 19 by the Duodenary Scale, The 
others in successiou yield the several 
sums annexed. 


by the otlier. Sup- 
pose 5 were' to be 
joined to 8 ; reckon- 
ing onwards, we pass 
through 9 j 10 , 11 , 

1 2 , to 1 3. This sim- 
ple procci’s may be 
more conveniently 
performed by count- 
ing over the fingers, 
but, for a learner, it 
preferable mode 
to lijime H table of 
udditi(»n, wliieli he 
may rtudily eonnnit 
to uiciiiory. Tb’^ 
construition and use 


Denary Scale, 


If the condenst d process bo followed, 
the fonn will be u little diflerent, and 
more distinct. 



1 9 
2 0 
1 jfo 

j; 

9019 

2191 

4ibI3 8 
1 6 * 2 * 
*fOfD 


90 1 

c V 


The operation will be somewhat short- 2 2 1 
ened by introducing deficient figures; nor 5 
will there be any occasion for any carrying, 2 6 2 2 
the accumulated excess of the digits being 5 \ a 
partly counterbalanced by tlie intermixed 
defects. 


9 0 2 .3 

or 9 0 1 9 


of such a table arc so 


To facilitate the working on the Duodenary Scale, 
it would be expedient to construct an Addition Tabic. 
By means of tliis, we may at once sum up a row of 
pence, and carry the excess to the place of shillings. 


shaped /nm what was intended.- but it h too late note 
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Addition Table. 

Aritliiiiutir. 

Duodenary Scah 


Tl is evi- 

' ^ ^ ^ 

fi 7 

8| 9 


' deni, .tint the 

2 3 4 5\ 6 

7 8 

J!^B. 

^ id 1 

mode of 0- 

UMil 

' i, 5 (■) 7 

« 9 

=/]#=( 

30 jii 

jitrrainMi n Pil 

still be the 

|l> 7 8 

JIE 

fell 10 

II 12 

same in the 

»1 9 


lojn 

12 13 4 

deseeiuling 

E 

j^io 

iijifi 

13 it 5 

terms of apy 


10 11 

I3ll;j 

14 15 6 

scale. Tim 

iImIv tlllllsr 


12 


15 16 7 

ifiiij iJiii 

needed is to 




Ki 17 8 

jirestM've the 



iil 

17 18 9 

iv.cpective 




18 19 io 

ranks of the 






Nccure nhit'li, a point may l)i‘ placed bet woon the units 
and the Iraclion. I.ct the annexed (k}ii.7(h'H)25 
example of integers ami decimals be , fi70.4()()25 

proposed. The fVactionid part of 81.078125 
the sum thus corresponds to o;/r- 10.54'.2 jOO()0 

fuurlh. 

Snj>po.'se deficient figures were rsO‘i.Qr^v()'.H2.') 

employed. 'J’hc several numbers 4‘.’>0.-l)0\^25 

might assume this form: As ge- iai.1^9.125 
nerally hai)pens in such ciises, no Fib 4. 3b 0^00 

carrying whatever is here want- qj \ o 4,0 fi 
ed. 

The same numbers reduced to 21122.301 

the ilHoti'nutnf Scale will stand 11302.122 

thus : Their addition is extremely 1101. 01 1 

simple, and gives ol’ course the same ~To6l32.1o6 
result. 


higher. But 3 taken from 0 incrensed tp 10, gives Piaoratc 
7, for the lemainder ; and 1 carried to the 4, and 
subtracted from 7, leaves 2, as the last difference. 

I,et the same example he worked 
witli deficient digits. In subtracting 703^v32 
the lower number, it is only n quirod 43j|klb.3 
to change the character of its di- 3‘I»5bHV 
gits, and then add them, Tlie o])cra- or 2 74571) 
tion, therefore, needs no farilier ex- 
planation. 

Next, suppose those numbers were converted into 
the Dvodenanf Scale, The subtrac- 
tion will be' performed thus : It is only S 9fO 7 4 8 
to be observed, that when there is oc- I ^ 7 7 1 

casion for borrowing, txoelve is joined to 112 iC9 T 

the digit of the minuend, and one is car* 
ried or annexed to the higher digit of the subtrahend. 

Since the terms of a descending scale, arc tieated 
in the same way, it would, perhaps^ be superfluous to 
take examples of the subtraction of decimal fractions. 

Multiplication. 

This operation, it wjw observed, is nothing but alMnliiplirH^ 
repeated addition. The object win'ch it seeks, is to 
add,for a/Vof/ttc/, the MuliipLii.ttndy as ulUn as there 
are units contained in the Mullipikr, But such a 
process would have proved intoleraoly tedious, if the 
principle of numericul arrangement had not come to 
lend its aid. As in the* Demri/ Scalvy for instance, 
any digit is augmented tenfold at each sluft to a 
higher place ; so its product into the Multijdicand 
will give a similar im:rcasc, in the ascending progres- 
sion, and must consequently maintain u correspond- 
ing value. Suppose it had been required to multiply 
.77 by 23; the most obvious way of proceeding would 
be this. First, the 57 is added lim e 


Siihfiao SuiiTUACTroN. This operation having for its ob- 
fioji. joct to find the <lifference between two numbers, is 
preeisely the reverse of addition. The same auxiliary 
table may hence answer for both. Thus, if 7 joined 
to (» makes l.'J, it is equally clear, that 7 taken away 
from 1 3 must leave 6. For the sake of distinction, 
the greater of the two numbers is called the Minuend 
.iiul the other one the Subtrahend, 

'fhe method of proceeding will be most clearly 
perceived from tlic inspection of an example. Let 
it be required to take 428053 from 702632. Here, 
beginning at the right hand, 3 cannot be taken 
from 2, but the effect will evidently be » 

the same if ton were added to both 702632 
the minuend and the subtrahend. Ten 428053 
may therefore be joined to the 2, while 274579 
one, as equivalent to it, is thrown to 
5, which occupies the place higher. This ad- 
dition of .tlic 10 is called borroxvingy and the 
eountervailing addition of 1 in the next bar is call- 
4^d carrying. Take 3 then from 2, with the 
junction of 10 borrowed, or 12, and there remains 
(J. Now 5, with tlic addition of the unit car- 
ried, or 6, is to bo taken fi*om 3 : To do this, 10 is 
again borrowed, niuking die figure of the minuend 
1.3, w'hieh leaves 7 ; and the 1 ciuTied to 0 in the 
higher place, is taken from 6, and therefort* leaves 5. 
Again, 8 taken from 2 witli the addition of 10, leaves 
t ; and the same addition of 10 is made to the sub- 
frahcnil, by joining 1 to the 2 which stands a place 


times, making 171. Next, the same 570 57 

number advanced u place higher, or 570 57 

having a xcro annexed to it, is added 57 

ixciccy tjorresponding to the ixvo of the 1 1 40 — — 

multiplier, which, from its situation, 171 171 

Jias the value of 20. To this sura, — — 

or 1140, is joined the other, making 1311 

in all 1311, for thecompound product. 


But the operation is shortened by porformiiig men- 
tally this repetition or summation, of each digit In lire 
multiplicand. Thus, resuming the last ex- , 
ample: 7 repeated l/wc times makes 21, 
and 5 repealed as often on the advanced — - 
bar gives 15; again, 7 repeated Ixvice, and 
moved a place higher, makes 14, and 5 
likewise repeated txvicc, and shifted a place 
St ill. higher, gives 10. The general aniouiU - 
is 1311, the same as biTorc. 131 1 

Such, wc have seen, was the metliodjuacti.sed by the 
Greeks ; but in many casys this procedure becomes 
excessively tedious and perplexiul. 1 1 is muchsimpler, 
by carrphigf as in the process^of Addition, to consoli- 
date the figures at once on each bar, before they arc 
written down. Instead ol noting tlie 2 of 
the first product 2 1 , it is joined immediate- 57 

ly to tlie next product 15, and tlie sum 17 23 

written dowm. Again, in the next row, * “Ytj 
the higher figure of the product 14 is com- | ] 4 
bined at onibe ''’itli the lower figure of the 
next prodxict 1 0, unking i 1 1. 
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Thi^ now tl»e oitlinavy form of Compound Multi- 
^ plication, aud it seems .^carciily to admit of any 
mate rial inriprovcincnt, I3iit, to shorten the ropeat- 

MtaripticATJON Tablk. 
Denat^ Scale. 


41 5 

O' 

7 

8 

9 

1 

8 

10 

12 

u 

16 

18 

2 

12 

ir, 

fs 

21 

24 

27 

3 

16 

20 

24 

28 

32 

36 

"4 


25 


35 

40 

45 

”5 



36 

42 

U 

54 

‘6 




49 

56 

63 






64 

z? 

8 






81 

9 


ed surnination of di- 
gits, it is expedient 
to construct a table, 
which nmet be en- 
graved in the me- 
mory of the arithme- 
tician, The mecha- 
nical method of 
multiplying digits, 
which has been al- 
ready expUtinedymay 
serve as ^ useful 
auxiliary, In fixing 
the recollection of 
the series of pro- 
ducts. The table itself, though ascribed to Pytha- 
goras, is most easily framed ; but, notwithstanding, it 
has bccoq^e now so very common, we make no he* 
.situtiou in copying it, especially as we design to intro- 
duce another accommoditteu to the Duodenary Scale. 

It tnay be observed, that the numbers 1, 4, 9, l6, 
‘J.O, .'if), 6*4, and 81, which occuj)y the diagonal, 
are tlie second powers or squares oi‘ the successive 
digits. Prom tlie iiispi^etion of the table, wc gather 
that one is the terminating figure in the three pro- 
ducts 1, 21, and 81 ; that two terminates the six pro- 
ducts 2. 12, 12, 82, 4'2, and 72 ; that three occurs as 
the terminating figure in only the two products 8 and 
6.9; that four terminates ih^four products, 4, 14, 
24, and 54 ; that fve terminates likewise the five 
products 5, 15, 25, 85, and 45; thatm is the termi- 
nating figure in tlie^t>c products, 6, 16, l6, 36, and 
56 ; dmt $€\>€n terminates only the two products 7 
and 27 ; that eight terminates the five products, 8, 
18, 28, and 48 ; and that nine occurs only tzcice as 
the terminating figure, in 9 and 9. It hence follows, 
that, out of thirty four chances, there arc six that any 
composite number should end in 2 ; five chances that 
it should end in 5, 6, or 8 ; your chances that it should 
end ill 4 ; three chances that it should end in J ; two 
chances that it should end in 8 or 7 ; and two chuiiccs 
likewise that the terminating figure should be 9. 
These very different proportions in the recurrence of 
the several digits at the end of a number, may be re- 
marked in the large tables of products. It likcwi.se 
appears, that the bulk of the prime numbers must 
terminate with 9, 8, or 7, and the rest with 1. 

It may be instructive, to compare the operation of 
an example of compound multiplication in the ordi- 
nary way, with another performed by deficient figures. 


In this instance, the 
working is evidently ea- 
sier with the deficient 
figures, since lower di- 
gits are concerned in 
the multiplication. But 
it must be observed, 
that a deficient figure 
changes the character 
of all the digits which it 
of the ordinary figures 
being made, as here, by 


4819 

.878 

3S5r>2 

SS738 

144.57 


5‘5.2V 

4aa 


\V)4\s2 
20^8H 

1821582 

or 19^16^2 
and 1821582 

niulilplies. The restoration 
is better understood from 
successive steps. 


The same^ example treated after tho 4819 
method of the Greeks, where each product 878 
of the digits is set down separately, without 
any previous consolidation by entry/z/g', will 
}i]>pear far more complex. Tliis process may .qjz 
be conducted cither from right to left, or 
from left to right, since each step is en- 5(77 
tirely independent of the rest. We have og 
jireferred the former mode, because it ap- 27 
proaches nearer to the one generally prac- 
tised. la 

“1821582 


fl^timte 
A rilhiwcrii^._ 


The Persians, who probably communii-atod to the vvr iau 
Arabians the knowledge of the Indian nuinerul cha- 
racters, but who had likewise carefully studied the 
astronomy and arillunctic of the Greeks, made a ' 
capital step towards the improve ment of the aneuaU, 
mode of calculation. This will be readily under- 
stood from an example which we sliall borrow from 
the judicious travels of Sir John Chardin. Siqipose 
it were sought to multiply the number 86985 by 
6428. The Persian Arithmeticians, having drawn 
a rhomboid^ would, beginning at the top, write these 
numbers downwards along the upper sides, and tlieu 
divide the figure into equilateral triangles,!)) com- 
bining oblique, with horizontal, lines. 



Now^, the multiplication is carried along the rows ^ 
on tile left side of the rhomboid ; 6 into 8 giv es 
which is disposed in the uppermost triangle 
one below it ; 6 into 6 gives 86, which is deposited 
in tlic two next triangles ; and the same process is 
continued through the series. Again, 4 times S 
makes 12, which is placed in the two uppermost 
triangles of the next row. The rest of the operation 
of filling the triangles is easily understood. But to 
collect the products, the figures in each horizon^l 
row, beginning at the bottom, are added up, and the 
tens carried to the one immediately above it. IhuSi 
tlie zero at the point of the rhomboid remains un- 
changed ; in the row above this, 4, 4, 0 make 8 ; m 
the next row, 2, 6, 6, 1, 0 make 15. and 5 being "ct 
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Finnic down, the 1 1:^ carried to the higher row, fi, 7, 8, I, 
Aiith mgic . 2i 0, making ay, of which y is set down, and a| 
carried to the row above it. In this way, the sum- 
mation is quickly performed, giving S.'ITTd.OoSO for 
the eoinpkitc product. 

To show the advantage of tliis contfivance, wc have 
exhibited opposite to it the same multiplication alter 
the (jreek method. It is easy to perceive, that the 
straggling figures which there occupy the vertical 
columns, are precisely the same as those which the 
Persians, by moans of their triangular cells, concen- 
trate in hori/ontal rows. 'Ilie oblique direction of 
the original multiplication might suggest the use of 
the rliomboid. 'I’he process of the Persians requirc.s 
very little clfort or skill; but, as Chardin justly 
remarks, a European, moderately acquainted with 
cijihers, \muld finish tlie calculation before the Ori- 
ental had traced his diagram. 

It will be admitted, however, that such artificial 
helps may prove useful in laborious and protracted 
multiplications, by sjiuring the exercise of memory, 
and preventing the attention from being overstrained. 
Of this description are the fioifs or which w'c 

owe to the early studies of the groat Napier, whose 
life, devot('d to tin.* improvement of the science of 
calculafion, wii.s crowned by the iiwenlioii of Lo- 
garithms, the noble.st conquest ever achieved by man. 
The application of these rods resemhles so much the 
Persian mode of operation, that wc are limipted to 
revert to their construction, The multiplication tabic 
being formed into a comjilete square, and the inte- 
rior cells parted by diagonal lines running obliquely 
downwards from right to left, the uumb(irs of ( acli 
vertical t (»Iumn thus divided are engraved on cor- 
responding slips of ivory or bone, while another .slip, 
called tlie inffex rod, is marked with the successive 
eligits. Let us resume the former example : 'I’lie 
rods, bt'giimitig w ith the several figures of the multi- 
plicand, 3()y85, arc selected and set in the same order, 
with the index placed before them ; then, opposite to 
the several figures of tlie multiplier, Ci4<28, on the index, 
but going 
luu'kwards, 
tile numbers 
iri e.ich ho- 
rizon I al eo- 
lumii are 
taken, the 
pair of digits 
in each 
rhombus, or 
double tri- 
angle, be- 
ing always 
added ; and 
finally, these 
row\s of the 
products cor. 
re.sponding 
to each digit 
of the multi- 
]>lier, being 
transcribed 
and properly 
disposed, are 
collected in- 
to one sum. 
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iiO:>BSO 8 
731)70 
147fHO 

221. gio 
237739580 

The other rows 
If tlie horizon- 


ThiiB, opposite to 8, the lust digit 
of the multiplier, and jiroeeeding 
from the right along the horizontal 
column, there occur these figures: 

0. i, and 4, or 8; (i, and 2, or 8 ; 

7, and 8, or 15; and 1 earned to I 
and 4 makes 9; lastly, the 2. 
are easily I'oniied in the ."ame way. 
tal columns opposite to S, l, and (5, were sup- 
posed to be detached and cumljiued into an oblique 
group, the similarity to the Peiv.iaii mode v/ould be 
very striking. 

Put, without formally adopting either the figuratc 
rods or the riionihoidui cells, it will sometimes be 
convenient, in very long multiplications, to form, by 
sacces.'iive additions, an extemporaneous tablet of the 
digital products of the multiplicand. The applica- 
tion of this help is easily conceived. 

It is evident, from the nature of notation, that, in 
the descending scale, the jiroducis corresponding to 
each figure of the innltiplier, in.sread of being ad- 
vanced, sliould be shilled haekward.'s. Hence I fie 
conimuii rule f«*r the inultiplicaiioii of decimal frac- 
tions— to cut off as many decimals as are found in 
both factors. Pul. since the remote (L’cmials are of 
trifling import, a very commodious abbrevialiort 
is, to begin the process at the place of 
unit.’?. Passing to the (i of tlu* nuiltipiiev, 
the last ligiire b‘ of the multiplicand 
is .struck olf; but, us it would have 
given .3(), the nearest wiiule number I. ex- 
pressing the tens, i.'' carried to the product 
of b‘ into .3, making 22. The same thing 
isrepea^,'d at each multiplication. 

YV’e shall now compare the ordiiutry method of mul- 
tiplying numbers witli 
the same process per- 



4.;:.3n 

LfilS 

42 

^34 

687.4 


4'b0a5 

.3698.') nv 43qL, 

V)m 
29 .» 88 (> 

73970 1 

117910 \ri*20()0 

2219^ ViAno _ 

2.' i773.0.‘>80 aWibSO 

• or 237739580 
In farther illustration ot the proce'-s of multiplica- 
tion, we shall fierform the same examples on the 
Dtiodaiarij Sva/r. It will In* convenient, however, 
though iKit (juite e.-^senlitd, to construct previously .i 
table of products. 

Mui/iim icAiiuN T-\lle. 

DuodcHart/ Srnh\ 


formed by deficient fi- 
gures. Py a little prac- 
tice, the working with 
deficient figures would 
evidently become eas- 
ier, and more expe- 
ditious than the eom- 
iiion way. 


I I I a I I' I AJ 7 I « I i» LP 1 *=t 
' j S i /O 1 10 I 1 -' IJ'I- ! If) i IHJlfe 

'I !» Ijj) TKt jT^if) I -^' 0 1 2 :i I y()' 1 2.0 
‘ ■ "1 u' ; 18~| - w ! 24 1 ‘ 7i) 


•j| 1 2() l2#^i .'M. ! IA»Jil 


"pTo I i?(T ! 40 ;' t(> I 60 1 ,60J 

ill I ^ 


■l.01.|(iO|()8l7'li 8 

ifiol ^iiTsTo 
i 84 1 93 1 is 
■■■ "i/ol 
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Figuraic Let it be rcqufre«t 
Aritlmjciic.^|,pn n, multiply the 
number 4819 by 87«. 
7'ransformod into tlie 
Du&denary Scale^ they 
will stand thus : The 
same operation is like- 
wise here performed 
by deficient figures. 


2957 

a 7 a ‘fhfi 

1896 irA^/oO 

17651 \aJHl 

56^2 n^rrh _ 

7'5^1/o6 

7JJol/b6 


Suppose the large numbers 56,085 and 6428 were 
now converted into the 
Duodenary Scafe, their 
multiplication, in com- 19 4^1 
mon, and in deficient 7.„^- 

tigurcs, would proceed 125288 
m tliis manner. 10.T:<)jfc.7 

Pint this scale is of 12528 8 

greater consequence, /i42fi5 

when viewed in tlm dc- 677 jO 95 8 
s ee nd i ng progri'ssi « m , 
sinee the diun'ieeiiuiil 

snhdivisifin has, to a cerluin extent, obtained enr- 
reney in tlie denominalion of nu>ney, and of weights 
and measures. A few examples w ill explain the 


4\^8\S 

J2S)5',v8 

7I8H4 
7b8n P54‘H 
67750058 


management ofthese frac- 
tions. Suppose it were 
sougln to nmldply L. (», 
ir>s. 5|d. by 55, tin* ope- 
ration with Duodecimals 
will be performed thus : 


6.0 . 
45. 


20-910/5 
250.0 0 
25i0.6jbl5' 


6.765()25 



”“20.20687.5 

.558.28125 

558,578125 


'I’ho product 25/o.6/of5 converted again into the 
Dvnury Srafe, gives L. 558, lls. 6/,d. Tins r<*sult 
is more easily brought out than by Decimals, as ap- 
pears by the comparison. If the Pounil Sterling had 
been divided into 12 siiillings, as the shilling is in- 
to 12 pOK’c, the application of l^uodecinials toac- 
ccjunts would have been extremely cronvcnieiit. 

Duodecimals are best ailapteil, however, to men- 
suration, where feet, inches, and 
their subordinate parts, enter int(> 
play, 'rims, if it were recjuired to 
laid the solid coments of a log of 
timber, 2 feet 7 \ iiieluw square, and 
^$7 fVet 5A inches l<ing. The suc- 
cessive ruultiplicatioiis w';>i,Id be 
perfi>nncd in this wav, all the 
figures below the fourih place he- 
ii)g excluded, as i*f!itlJe signifi- 
cance. The resuh 1.- lOO cubic 
I’cf't, with about twc ll'th puri^, 
most inaecnrntely ealied, in this 
case, cubic in.ches. 


2.7 5 
_ 2,7 5 

~.5.2(i 

1.62 0 

TJUi 

6.9 I. 6 0 

2 ’..5 6 
1 1 0.0 rdo 

2 n. !■ 1 8 5 

_ .5 4 8 .5 
15/0.2 o h 5 


But these fractions will liU'wise readily apply to 
the nicnsiiraiion of round timber; lor the relation of 
the circle to its cir< ujnscri!)ing square, would bo ex- 
pressed in duodecimals by tl»e numiK;i* .9512. Sup- 
po<^e, for example, a cylinder 4 feet 2j in diameter, 
and 41 feet 10-} long. 

I'm tqjcration is thus performed : P'ourplacesof duo- 
decimals only are retained, though m actual pnictice 
two placL'^ may geuerallyhe reckoned more than .«.iiffi- 
cicnt. The .irea of the cin mi n* ba^ic hence exceeds by 


a minute fraction 14 
square feet, but tlie 
.solid contents of the 
cylinder amounts 
extremely nearly to 
700 J cubic feet. A 
similfllt mode of pro- 
ceeding could easily 
be extended to the 
mensuration of cones 
and spheres. 


4.2 0 
4.2 9 
14.‘jfe/6 
. 8 56 
. 5 iiOQ 

76.0 

. 9 512 
li.4/bl8l 
.7 5 52 
1 6f) 


50 

V 2.0 7 2.5 


12.072.5 

_ 

482. 1- 900 
12.0 725 
jlbt.htiOO 

.6057 

4/54.7ito5/i 
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This process, being exactly the reverse of Multi- 
plication,' consisis in sublradin^ one number n.*- 
pe.atedly frorri another. Tin* former is ealltd the 
DiV/.'fo/ , and the latter the Dividend, while the answer, 
signilying how often the .subtraction needs to he 
made, is termed the Qnotieid. 'I’he prineq.'lc of nu- 
merical arrungeinent suggests the means of abi ulging 
this operation. Suppose it 
were sought to divide J 5.54 by 
57 : Let .57be subtracted in suc- 
cession IVom 155, wliich, statid- 
ing one place higher than the 
units, corresponds to tens ; the 
several subtraetions are marked 
by I, II, III, and IV, which be- 
long to the place of teies, and 
from remaineler 7 with 4 an- 
nexed to it, the divisor 57 is again subiracted twice. 
Wliencc? the quotient is 42, or llu- number of times 
that ,57 is conlainetl in 15;U, or unest be siibLracled 
before it <‘xiiau.sts this dividend. 

But such an 0])eTation is evidently clreiiilous. 
The most obvious improvement is. to lrame, as in 
compound multiplication, a sntull tablet of lh(' di- 
gital products ol’ the divisor, and to subtract always 
the nearest less number from the succevsive (i rui.^ of 
llie dividi nd and the 
reniaimh'r. Let it be 
required to divide 
22028148 by 42.5. 

The tablet orproducls 
i.s formed bv tli ■ ^ue- 
ecssive adflitiim ..ftlte 
divisor 42.5 audits miil- 
fiples; of these, I he 
number op]>osil,e lo 5 
comes lusu’esl to the 
first four '.rruis ot' the dividend; and tiu* remainder 
87, with the next figure annexed to it, is approached 
lhi‘ lu'arvst b^ 846, the next reni.iinder .52 with the 
annexed 1 is l«>ss than the divisor, and, therefore, 11 
zero is put in the quotient to pre.strve the place, and 
the following figure 1. is joined. 'Mie ixst of the 
opciation ii» easily conceived. 

'ritiii method, bowe?i(B*, is im)re tedious than need- 
ful, iinle.ss the quotient should consist of several 
figures. In other cases, u little practice will show 
how to choose the proper multiples of tln‘ divisor. 
Deficient figures may likewise be sometimes introduced 
uith advantage. An example will explain this : The 
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t2.5)22028l48(.52076 
S K; 211.5 

1269 s-JS 
8 1 G ^ 

.5 2 iT 
291)1 
2558 
2558 
0 


1()92 
2J15 
s 

290' I 

|.:5S4 

■5807 


1554 7t 

I. 57 I. 57 

'11.8 iij 

II. 57 11. 57 

81* ”7) 

111^7 

ri. 

IV. 57 


Kignntle 
Ai Uhiuetir. 


Divisior! 



arithmetic. 


639 


1416- •• 

iqas* 

38l 8 ‘ 

Vida 

.'{776 


4248 

(TV.'i 

4218 

;V.‘i2 

~ 0 

\A7;a' 


b.sa 


Rigtirnte dots placed under the figures of the dividend as fast as 
AriUimdic. tiigy tukcjii down, or annexed for a new division, 
point out the ranks of the divisor. With the 

figurcr^ 47SJ)l7f)7HtS(:iS0t) 5‘h2)l80aa/)a(4ai\ 

the ope- 
ration is 
some- 
what 
easi(T, 
though it 
was un- 

neces- q 

sary to 

make any alteration on the dividend itself. In the 
course of working, it will often happen that th(‘ pro- 
duct of the divisor, alter being written down, will ap- 
pear greater instead of less than the part of the divi- 
dend from which this is to he taken, hut without sub- 
stituting a lower product, tlie oversight would he rec- 
tified by a deficient digit at the next «tep. Thus, in- 
stead of the first two figures :Jii of the quotient, wc 
obtain 40., whicii is equivalent. 

liul should there be any remainder, it is evident 
^factions, that, by annexing successive ciphers, the division 
might still he carried on along the descending scale, 
llenci' the process for converting vulgar into decimal 
fractions. A few examples will elucidate this practice. 

(1.) 64)1.').00000()(.234,‘J75 (2.) (i2.')l2.'1.0()00(.():j(i8 


128 

1 8 7 ■) 

220 

4250 

192 

5750 

287) 

.5000 

2.56 

.5000 

“240 

0 


IPz 

li-HO 

448 

.'J2U 

JiUO 

0 

13.) I3)7.0()0(){)0(.5.'3846l 


it 6 
104 
()0 


~s6 

20 

*7 


(4.) Sl)1.000000000(.012345fi7y 

81^ 

Ij'lO 

10’^ 

“280 
^4.3 
:T70 
:524 
"4(i6 
40^ 

486 
“7)40 
rfr)7_ 

”730 
72.0^ 

*1 


In the^/tn/, a remainder 1 o, expressed in tenths, 
hundredths, tiiousimds, tS:c. is divided by 64, and the ArifinnHic, 
quotient .2.')4375 therelorc expresses deeimaily the ^ 
value of tin; fraction jj ; in (he xtrofn/ example, it is 
necessary to annex ciphers belore the division be- 
gins, and the result ,0368 consequentl}’^ represents 
the fraction 

In l)oth tJiese (‘xamples, tlu* operation terminates; 
hut it will oftouerhappen, in theprogressof thodivision, 
that the same remainder again emerges, after which the 
figures in the quotient must evidently maintain a perpe- 
tual recurrence. Thus, in the fAmi example, the re- 
niaiiiders of the division arc successively /i, 11,6, 8, 2, 
and again 7 ; from which point the series will recom- 
inenee. The fraction -/-j is therefore, when expanded 
into decimals, .,'»3846‘1 , .0;J846 1 , .'V.'JS 46 1 , &c. continued 
in perpetual circulation. In tht\/bf/r//i example, tlie 
remainders are If), 2.S, .37, 46, (>1, 7.3, and then 

] as at first; here cons(;qnemly a recurrence take.* 
place, and the value t»f the fraction is expressed in 
these circuiating decimals .012:>4v'»670, OI2.34.')67f), 
012.'i4r»679j Ac. In eveiy case, the number of dif- 
ferent iem}jinder.s, and conseqnently the variety of 
changes, must obviously be le.‘'S tlian the divisor. The 
last example Is extremely remarkable, since it brings 
out all the digits in their natural succession, except 

8. The reason of such a curious result, is that 

being the square of which, expanded into decimal.^, 
is .inujii, At, will be ex- 
pressed by this ])roduet : 'I'he .1111111111, Ac. 
value ofthe fraction is there- .1 1 1 1 1 J ] I J ) , Ac, 
fore expressed, by the successive ‘0 1111111111“ 

figures 0, 1, 2, ,3, 4, .'5, 6, 7, 1 1 i 1 1 1 111 

9, 10. 1 1, 12, 13, Ac. continued I 111 1111 

for ever, through all thede.scend- 1 1 1 1 1 1 1 

ing places of the; Denar if Seale ; 11 1 1 1 1 

but, at the junction of every /t 11111 
the order of the digit.s })ari ially I ] [ I 

disturbed ; for the 1 1 behind the 1 j j 

10 cliaitges it into 1 1, iind this H 

changes the 9 into 10, wiiich I 

again, by its influence, converts "010^4^767007 
the 8 into 9. ♦ * - i. > 

Nothing more clearly disclo.ses the properties Ditfcrem 
ol’ iiinnhers, than the translerrieg of them to difi'er- Sr Us ot 
ent scales of arrangenient, Keekoning them, for 
instance, by successive brace'^, leavlies, warps. Ac. 
they arc disposed (‘u the liinan/, 'I'emnnf^ (lualer^ 
nnri/y and .succet dmg scales. This proee.'-’S, requiring 
only the eonliniesi division by /we, three, Jbnr^ Ac. 
is readily pirfonned .lith figures, 'fo procure 
greater variety in tlie resuits, we sliatl lake a number 
tliat is Hither largi'. 

i.et it he souglit to exhibit the number 2138507 
on .-'ucce.ssive scales. Its di'coinposilion will be thus 
effected : 


* The formation of circulating decinnds affords a fine illustration of that secret l oncatenation w hich binds the 
SUcee.s.sion of physical twents, and determines the variou.'S though lengthened (’yeles oft le relurnmg. seasons — 
a principle wliich the ancient Stoics, and sonic other Philosophers, have boidiy t‘\ tended to the moral world : 

AlK'i' eril timi TiptiyB,et altcia qaa: vebat Aieu 
Deloctos iieroas : ciuNt ctiaiii alteia belld, 

Atqnc Itenim ad Trojam ma^'nn.Binittelur Acliilles. See Miotthiy JimeWf vol. xviii, p. 14 — 37 
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Fl'inrate binary. TERNARY. QUATERNARY. QUINARY. 


ArilhDi^ 2)21.88507 

3)2138507 

4)2138507 

5)2138.5072 

I069253ji 

7 1 28, 85 2 

5S4626|3 

■427701^ 

5.346261 

2376112 

1336.562 

855401 

2673130 

7.02O32 

334 Ulo 

1710810 

1336.561 

26401 U 

83.5.8|2 

342 1}3 

6682ft|() 

8800 1 

20881 

68411 

3,8414:0 

2933 1 

522.0 

1364 

16707!o 

9772 

1302 

271 

8.8,5.81 1 

3252 

322 

52 

4176;] 

1081 

8,0 

10 

20H8;0 

360 

2'0 


I044|0 

120 


SENA RY. 

.5220 

40 


6)2138507 

2610 

1 1 

.SF.rM*ENAUY* 

356417 5 

J301 


7)2138,507 

5‘J.j02 5 

65 0 

OCTAKV. 

30550 f jo 

9<K)02 

.821 

8).!].i.S.507 

4,864310 

16500 

16|0 

2673131.8 

62315 

2750 

sjo 

.8,8 M4I1 

390-1 

45 5 

tf 

II76|6 

I27|l 

73 

• : 

52C:<i 

18 1 

1 1 


6.5- 

311 

llo 




.MON \HY. i;\ DRNAKV. UUOOKSAK'i. 

iOy « I l)‘il.ss.0(>7 1*^)2! .'JH.W 


21*701 1 « i7s2()8 /c^ 

2040 1 2 1707v'{0 148.50 8 

2.08, ‘1 4 10()07 12.87 0 

32.5 8 11.00 108 1 

36 1 i:i3 8 7 

40 12 


Hence the .same number 2138507 will be thus re* 
presented on the diileVent scales : 


Binary 

1 00000 1 0 1 0000 1 1 000 1 0 J 1 

Ternary 

11000122110222 

Quaternary 

20022012023 

Quinary 

1021 41 S0>2 

Senary 

113500255 

i!)eptenary 

24114.500 

Octary 

10J20613 

Nonary 

4018428 

Denary 

2138,507 

UnJenary 

12,80768 

Duodenary 

87168/^ 


The notation ni.iy he readily iransferred to any 
higher scale whicli has. hir its index, some power of 
that of the lower. If the number he di.stingui.shed 
into period*', eonsisiing of two, tiiree, or four plaees, 
the amount of these may be co.-uhaised into a single 
figure ; and the corro'ponding index is tin; second, 
third, or fourth power of the primary index, 'fhiis, 
let the expression 10, 00, OO.UMO, 00.01, 10,00,10, 11 
of the Binarif Scale articulate at every alternate 
})lacc from tl»e right hand ; tlu' value of each period 
being substituted, or J for 01, 2 for 10, and 8 for I J, 
will transform (lie whole into this Quaternary ar- 
rangcriieut 20022012023. If the same expressiyu be 
divided ioto triplets 1,000,001,010,000. 1 10,001,011, 
.md each these afterwards compressed into a 


single figure, assuming 1 for 001, 3 for 010, and 4 Figuiatf 
for 100, it will be changed into the Octary nota- ^dUmieti 
tion 101206*13. In like manner, if the represen- 
tution of the same number on the Ternary Scale j 
11,00,01,22,11,02,22 he broken at every alternate 
place, and the values of those period.s adopted, J be- 
ing substituted for 01, and 3 for 10, the whole will 
be cof averted into the expression of the Nonary 
Scale, 4018428. 

From the principle before investigated, wc shall 
easily find the remainder ol* the division of the ori- 
ginal number, by another number, which is one less 
than the index of any particular scale. Thus, to 
begin with the Ternary Scale, if the amount of all 
the figures be divided by two ; or, what is the same 
thing, if every ivao be rejected and the other figures 
be successively added, retaining only at each step 
the excess above {*vu ; and at tlie emi of the opera- 
tion there will be left one. Hence it might bo ctm- 
cluded that 21.88507 is an odd number; a property 
indicatefl also by the character oi' its Ia^t digit. In 
the (.iaati cnary Scale, by adding the figures tt>getliet , 
and coi>.‘;lantly throwing out the ifincs, there re- 
mains hco ; which shovv.s that the division of the ori- 
ginal number by //tm* would leave ixvo. In the Qiu- 
nary Scale, the several figures lieing eolloctod, omit- 
ting the /o//r.v as they arise, give i/ircr fur the remain- 
der of a division of 21.88507 by /imr; which is in- 
deed apparent from the inspection ol its tw'o last digits. 

In the Senary Seale, omitting all the Jhes, there is 
left only fu 0 ; a remainder which might indeed be 
inferred, from the circumstance that the Inst digit oi‘ 
the original number w^as aeven. In the Septenary 
Scale, collecting the figures, and rejecting the .suen, 
there is an excess oi' /ivc; the same which is left by 
the division of the original number by 6U. In lire 
Oclary Scale, w hen the .srimv are tlirown out,, /to- 
remains ; w hieh shows tliat the number was di- 
visible by seven. In the Nonary Scale, rejevting the 
rights, there is left three ; but this remainder ol’ the 
division of the original number by right, might be in- 
ferred from the simple inspection of the three last di- 
gits .507. since all the rest, being thousands, are evi- 
dently divisible by eight. In the Denary Se.afej by 
adding the figures, and separating the nines as fast as 
tlicy arise, then: is still a Mivplus of eight ; being the 
remainder of (lie division of 2138507 by ?tinr, it 
thus appears, th it the coinmoii operation of easting 
oat the, nines is only the application of a general 
principle to the received system of notation, iiut to 
pursue the illustrations, — in the ihuivnary Seale, by 
easting t»ut the tens, tliere is left seven or the digit of 
the orjgma) number, or the remainder of its division 
by ten. Finally, in the Diiai/enary Scale, by reject- 
ing the chvens from the collected figures, there re- 
inuin.s eight, the last figure in the preceding scale, or 
the residue of the division of the original number !)y 
eleven. In general, w'e may perceive tlie terminat- 
ing figure of the expression on any scale is tlu* same, 
as the remainder of the division, by its index, on the 
next liigher scale. 

But the quotients of those divisions are, likew^ise, 
directly discovered Irom what was unfolded under 
Palpable Arithmetic. Not to multiply examples, 
let us begin with the Senary Scale. If the figures 
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Fif^iiratp. be repeated on all the lower places, their suirniation 
.Anihm^ip. ^^]j] appear thus : The excesses cor- 

rcspondyig to the several rows, a- 1 11 1 1 1 1 1 1 

mount to which leaves t>, and 111 11 111 

gives 4 to the next column. 'I'lie 

sum of this again, with the 4 bor- 555555 

rowed, is 21, which conlain.s ti fhree 2*i2 

limes, with a remainder of fj. The j 55 

is then carried to the next colmnn, 5 

and the operation repeated; tlic re- 

suit is 1510005;>, which, being trans- 

I'erred from the Sritan/ to the Denary Scale, gives 

427701 for the(piotient'of the number 213S507 by 5. 

. I'he expressions on some of the oilier scales may 
he treated more concisely. 

OCTAItV SCALE. 


1111111 

(llllil 


I I JI.V'i.'JI 

Which, fiMiish'rrcd lo 
till' J)eiiiii i/ Scin'c. give*^ 
'j(),'"i,''H)l i’or ihe (piotlcut 
oi'lhe original number In 
seven. 


XONAIIY SfALl’, 

41-I14T;1 

iniii 

bS8|S 
4-1 J. 

o!i> 

Is* 

T k7 

WIn’ch, being iransfcrr 
to the Denary Sea 
gives 2()7*'11'» for tl 
quotient of the origin 
number by dokl. 


J)KNAI<\ .sfAi 1 '. 

in nil 

8S8:S 

5 “'..'l 

I? 

2571)1 118 

Which expresses the 
quotient of 21585U7 by 


OLIOIIKNAKY .Si ALE. 

8S88HI 8 
7777 ; 7 
111 1 
(>h 6’ 

8 8 
- [rcr 
94(i0.qr8 

WHiich, converted into a 
Denary expres.sioii, is 
1 ‘54409, the ijnotient of 
the original number by 

eleven. 


liut the extension ul»ich was m.ide of the same 
principle to open counters, may be applied to disco- 
ver the qiiolii ut and remainder of any number di- 
vided by the imh x of the ne.xL higher scale. Not to 
dwell on this subject, vve shall take only three of the 
last e.xample> to ilhi.strate the mode of operation. 
Beginning at tlie left hjuid, each figure must be re- 
peated through all ilie 
succeeding places, alter- 
nately as an excess and 
a delect, and the balance 
cf addition taken as the 
ri’Sult. The same as 
72005.'5 ; whicli Ix'ing 
transformed to the De- 
nary Scale, gives 237611, 
wn'th a remainder of 8 for 
the quotient of ‘21.38.507 by nhie , tlic index of the 
scale augmented by om\ 


OCTAHY SCALE, 
1\1\1\J V 

nui\ 

2 

6016 

l|\ 

_ 3 

rV20()f>b8 


>» 

Tlie same as 1 94409; 
wliich is the quotient of 
the original number by 
elivni^ the remainder of 
the division being 8- 


DENARY SCALE. 

2‘).2a2a|2 

IVl Vlj\ 

3*.’>.3‘.V3 

82>sV. 

5bj5 

17 

2\ Mix's 


Fignrate 

An'hniotic* 


i)l)ODE-VAriV 

SCALi:, 


This amount is the same as 7Jbf244 ; 
which, transftirred to the Denary Scalcf 
makes 164500 for the quotient of the 
original number by ihirtecn^ th(‘ remain- 
der of the division being 7. 


8 ^ 8 «i 8 

ft 

7 ^ 7 ^ 

7 

l\I 

\ 

6 & 

6 

8 

ft 



8 \ 2 M 

1 ” 


It is of more consequence, however, in such divi- Castin" out 
.''ions, to discover the remainder than the quotient, 

If the process be confined to the Denary Scnle^ the 
niMuber eleven will appear to have jiroperties analo- 
gous to tho.se of nine. But to find the remainder ol‘ 
the division of any numb(*r by eleven, or, in the vul- 
gar phru.se, to ca.'ii out the elevens, will require attern 
lion to the alti rnate eharaeter ot‘ tlie ciphers, fluctu- 
ating in sucee.ssion from I'xcess to defect. 'I he ea- 
sie.st mode i.s, beginning at the right hand to marh 
the alternate figures ; and, from the amount of these, 
augmented by eleven, if nece.ssary, take thai ol’ the 
re.st, and the diflerence is the remaiiuiir sought. 

Thus, resuming the original number 25.fH5'07', the 
.sum of the marked figures is 17, and tliat of the rest 
only 9 ; wherefore, if divided by i leven, it would 
Jtavh' an excess of 8. Again, taking the number 
.72'9()'46'82\ the marked ligurcs together make only 
If), while tin' others amount to 22 ; the former niii.st 
consequently be angnienteil repeatedly by die addi- 
tion of eleven, till the sum 32 conies to exceed 22. 

The remainder of this division would therefore 
be 10. ' 

It hence follows, that, a.s a number is divided by 
vHie when the amount of its figiirc.s i.s any multiple 
oil nine ; so a number is divisible by eleven, v|(|fen ihe 
sums of the alleiTiute figures are eitlier eijiial or ditler 
by eleven or its multiples, 'fhis proposition leads to 
vonic curious results; but ue shall notice onlj the 
more .^lriking and simple. It is an ol)viou.s eonsr'- 
t|Ucnce, that the dlffirence helweeit any number and 
its reverse, is divisible by nine : 'riius, the nuniber 
21.38507 being reversed into 7058:; 12, gives the 
diflerence 49 1.9805, divisible h} 9. Tlie reasoii is 
plain, since this number and itsri veiM' are i xpvi'ssed 
by identical hgiires, they are botli inult.i[ilc> of }) 
with the ."ame excess, and consequently their differ- 
ence inu*^! only he some multiple of 9. Again, the 
diffhrnce between a number and it*' reverse i.s like- 
wise divisible l>y eleven, if it con.sists ofo<kl figures ; 

Thus, the last difference l .qr.OS'O.V i.s divisible by 
11, for the sums of the aUernate figures arc each 18. 

But the Sinn of a mimber and its reverse is divisible 
by el(”i>cn when it consists of even figures, Thu', 
the nuniber 52904682 has 28(i40925 fer its revifs- ^ 
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and tlicir sum is 61M4'5{)'07'; which is evidently 
divMbJe by 11, for each set of alternate figures 
aniuuAts to 18. It is not difficult to perceive the 
reason or these properties of ele^ti; when the number 
consists of odd figures, they' preserve the same cha- 
racter of abundant or defective in its reverse, and 
consequently the subtraction of the opposite num- 
bors will destroy whatever inequality there had be- 
fore existed ; but when the number proposed con- 
sists of even figuref,r-|(bc abundant and deflx'tivc 
by reverting clumge mutual places, and hence the 
sum of the number and its reverse will extinguish 
any original inequality between these, balancing any 
surplus of the one set by the equal deficiency of the 
other. Tims, in tlie first example, tlic number 
ii'13'85^07' exceeds by 8 a multiple of 11, and so^ 
does its reverse* T'Ofj'Sd'l 2', the marked figures be- 
ing tile same in both ; consequently their difference 
is a multiple of 11. In the second example, 
number 52'90'4fi'82', is greater than a multiple of ' 

1 1 by 10, and its reverse 28'()4'09'2r/ is greater than 
.mother multiple of U by 1, or is less than the next 
lower multiple by 10 ; VV'herefore these opposite 
iminbers added together will produce a mutual ba- 
lance accurately divisible by 11. 

The cnaiinfr out of the nines and elevens, furnishes 
a ready, though but a negative proof of the accuracy 
of arithmetical operations. In addition, for instance, 
by casting the nines or elevens out of each number, 
and collecting those exoo*?aes, the result of another 
ejection should be the same as from the sum. This 
principle applies equally to subtraction ; but the 
mode of proceeding in multiplication and division 
will require some investigation. By casting the 
Tiines out of a number, it is converted into the No- 
nut If Hcidcy of which tlic excess would occupy the 
plac e of units ; if another number, therefore, were 
tri nted in the same way, and tlieir product represent- 
ed mi that scale, that part of it formed by multiply- 
ing the excesses would still retain the rank of units, 
and exhibit the remainder of the division by nine, 
'file same principle, it is obvious, will extend to the 
easting out of eleven. 

Thus, in the firsr example of compound multipli- 
cation, the nines, being cjust out of the multiplier, 
and niii||jtipl><^aTid, 472 and 8809, leave 4 and 2, which 
produce 8, the remainder of the division of the pro- 
duct 1797^<48 by y. In like munner, on casting 
eleven out of the Conner numl)i*rs, there arc left 10 
and 8, which being nmltiplied yield 80,* or an excess 
of 8; but the product 1797818 divided, by 11, leaves 
also 8. Again in the neyncxample, if nine be cast 


out -of the mulriplier 
8(598.'), there > i imur 
product iS is exccM 
multiple of nine. * 
ders arc 4 nnd > 
of 1 for the remai*: 
by eleven. 

In the Jhwdenarij 
pcrly must belong te 


lultiplicand, 0428 and 
^as formerly, and their 
[80 .‘ibove the nearest 
likewise the remain- 
jy excess 

1,11; .^rvision of tlic result 


Jcair, the corresponding pro- 
ihe numbirs elevm and Mir- 
icru. Thu>», in the fii st example, casting the elevens 
out of 270 and 29.')7» the excesst^s are -4, and 1 ; 
but ihtir product 78jbllb0‘ being divided by ekxH'n, 
leaves 4. Casting thirteen out of the same fac- 


tors, there remain 1 and 9, and the product, divid- FIgnrati 
ed by thirteen y leaves 9. Again, the second 
ample, casting out the elevens from 3878 
there are left 4 and 3 ; which being raulti^ied give 
32, or 1 for the excess of the product ()77.')'09\38 
above the tiearest multiple of eleven , but casting 
thirteen out of the same numlicrs, the remainders 
are 6 and 9, which give 34 or 10 for the excess of 
the product. — Tiie agreement in these examples af- 
fords a strong presumption of tlie correctness of the 
operations ; as any discordance would be an absolute 
proof of inaccuracy. 

To transfer any numeral expression from one scale Transfer* 
to another, the most obvious way, j[s, to decompounding nf 
it and then dispose it again on tlu* niw' scale, iSup- 
pose it w'ero required to conveit the binary expres- 
sion lOOOOllOOl into anotlu-r on the iluhiary Si ale* 

Beginning at tlu* left hand, and constantly doubling 
the terms, shifting them eveiy time a place lower, 
the successive results art 2, 4, 8, 1(), 33, 67, 184, 

26*8 and .'5.87. This number again, if decomposed 
by a series oi' pentads, gives 4122 for its 
Qumartf expression. But the conversion 
might be performed directly with more 
expedition, by dividing the original ex- 
pression successively by the root of the 
new scale. 

The operation would be conducted thus : 

BINARV SCALE. 


5)^7 

1072 

4 1 


) KJOOOl 1001 ( 1 10101 1 ( 10101 ( 


101 

101 

111) 

no 

101 

101 

111 

111 

101 

101 

1000 

10 

101 


111 


101 


10 



101 

OOl 


The divisor 5 being denoted on the Binary Scale by 
101, the repeated analysis is pursued on the same 
scale; the series of inverted remainders is 100, 1, 10, 
and 10, giving, as before, the final result 4 1 22 on the 
Quinary Scale, 

Let It be sought to convert this 3)4122 
last expression to the Ternaru Scale, 
the division will be performeu in this 
manner ; 


214 2 
8-^2 

ii 1 

2 6 


The Ternary expression is hence 201220. 

To reduce vulgar fractions to any /'Cale, wc have 
only to multiply tlie numerator by the root of tliat 
scale, and to divide the product by the denomimdor, 
and to repeat this process till it citlitr terminati s or 
glides into a circulation. The series of quotients 
exhibits the value developed ou the descending bars. 
But this decomposition has been already anticipated. 
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Flfjuraie The same method applies likewise 
Ari Uim^ic> conversion ot mixed tVuctions. 

Suppose it were sought to express 
fifteen shillings and llnee pence 
three farthings on thv Denary Scale 
of pounds. Multiply tliis sum re- 
peatedly by ten, and the integial 
results deferred to the lowiir bars, 
must evidently expres.s the same 
value. The eonespouding decimal 
is hence .7()a0’5i?5, as formerly em- 
ployed. 


I'ln's example, hovvi;vei‘, is better 
adapted to the Duodenary Scnle^ 
the multipluration being performed 
by succ 'ssive twelves. The duo- 
decimal expression for the same 
sum is therefore .ff'JS, consisting of 
only tbrei: ligures. 


L.7 


l.'J 

£0 

13 ij 
10 




L.5 


11 3 
10_ 

12 0 

1^ 

() ~5 
10 

2 10 
10 


L.5 


'^L7‘ 


i Si 
12 
* i) 

J'L 

’ 5 


L,:i 


These reduction.^ might be performed diflerently, 
by ascending gradimlly to the higher denomiiiations ; 
the Ihrthings In ing changed into parts of a penny, 
the pence into 
parts of a shilling, 
and the shill ing.s 
into parts of a 
pound. 


4).S 

•ir> 


Denary. 

12),‘?.7<'> 20)lo.‘112r» 


.31 2.5 


.70\5()2.5 


'fhis process requires no farther explanation ; but, 
in the Duodenal y 

iW., it btronics ^ . 

fxpcdii'ut to ro- *^* '’'-* Iftlld-.i) 

prosenl the 1 2 and ,, ^ 

20, by 10 and IS. 

I'o Iranslei ilie expression of a fVaetiioi Irorn one 
.scale to another, it should bc multiplied .successively 
by the loot of this, and tbe integral results ret.mud. 
'I'lms, to comert the decimal fraction 
7^.51, wlnol) exjui.sses the relation of 
tile cireli' lo il ^ eircumst'riliiiig sijuare, 
to the D<fod(iiari/ Scale: lyiultipl} ing 
the M liole by t,wt Ive, the product 
aoiil<l ropi'tsuit on the i.ext bar of this 
scale the same vaiue; again, tlie frac- 
tional surplus .12 IS being mulliplieil 
by twelve, gives auotluT residue for u 
lower bar; and ibis process being con- 
tinued, till' frai'tioii pro})osed is at 
last changed into the duodvcimal .0.512, being the 
niimher airead) eiiipiiyed in tlie mensuration of cir- 
cular timber. 

Ag.'iin, supi>os(’ it were required to 
transfer the expression .2 1.J2<).32, from 
the Quafernanj to the i eruarij Scale : 

This opi'i'atioii will bi- perlbrmed by 
eontiiuiajly multiplying the fraction- 
al part by throe, and retaining only 
the integral results, 'fhe value of the 
expression is, therefore, on the 
Ternary Scale y denoted by .12121 122, 

&c. 


N ■* 1. 

I • I 

M2 IS 

v: 

.biKiTU’ 
12 

1.1712 

12 

2~i^Tl- 


.213 2032 

1.3122222 

£w: i3im 

I.223'3.322 

^ 2 ^ 1.3232 

1.22.32022 

1.3.322132 

2.323.3122 

2.3032032 


The finding of roots is a branch of Arithmetic, to Fi«nnite 
which the system of numericnl arrangement ip,j.well Arith mUic. 
adapted. The method of proceeding here, is to ap* 
proach by successive steps to the final result, dc- 
scending from the highest to the lowest point of thcKoot. 
given scale, by discovering the series of additions rc* 
qitircd to complete the number sought. The ex- 
traction of the square root, i.s the easii'st and the 
most important. To investigate the principle wiiicli 
should direct this operatiem, w<* must examine wliai 
takes place in the process of compound multiplica' 
tion. If a nuttibt r composed of two parts be mul- 
ti[>lied into itself, the result will evidently consist of 
the squares of tho-.e parts, logetlier with twice their 
mutual product. Now, taking away the .‘Square of 
one of tliese parts, .supjiose the greater, there must 
remain the >quarc of the other, joined to tlieir double 
product ; or, whal is the same thing, this rt'sitlue w ill 
be the product of t})e smallei into a numlier formed 
by annexing it to double the givater. Consequently, 
to discover the secondary nr additive portion of thi‘ 
root, Vo have only, after tlie square of the principal 
part has been S(‘parated, to divide what is left, by 
tw'ice its root, annexing always the cpioticnt to this 
divisor, in closing the process of divi'-ion. The 
Slime operation, dosct*nding successively to low'cr 
tcrmsi must be repeated, till the number jiroposed 
for extraction he entirely exhausted. It is only rt- 
(|uisitc to observe the rank and numher of the ilgurt's 
which the root should contain. Ihil, for this pur- 
pose, since every compound number will cviiU ntly by 
squaring have its places of figures doubled, \\e need 
only distinguish each pair in the number whose roof 
is sought. 

All example will best explain tlie wiu/le proce- 
dure. Suppose it w ere required 
to find the sijuare r(*ot olT07^‘'t' f- 
lk‘g inning at the right hand, and 
iMirking every second figure, it is 
d.vided into three periods ; w'hieli 
shows that the root niu.sL consist 
of hundreds, tens, and units. To 
the tirst period i(), the nearest 

jiiare is P, wdiose root 3 must 
01 copy the }>laee ol’ hundreds. 

Siihir.ietiug and taking down the 
next pi'rioil, the residue 17.5 
corues to bo deeompo.sed ; doubling 
root, we liave () in tlie place of hundreds, to which iht 
quotient 2, as denoting /avi/ry, is aiutoxid, and tii'’ 
product 12 1 set down for subtraction. 'I'iu- romainder, 
with the last period, making 3181, is finally to be snia- 
lysed. Twice the root already found, .Uiunnuing tc 
()4(), with the quotient 8 itself, forms the new diveo: , 
and the product extinguishes wliat w a-, left of tin' prte 
posed number. 'I’he root is tlnrefore .‘>00, w i^b i;i; 
successive additions of 20 and ol’ 8. 

Jt w ill sometimes be eonve- . . 

iiieiit, in performing this opera- 
tic to employ deficiint fi- 
especially as tliey will 
rectiJy the oversight, in cast* 
too large a quotient may have ^ 
been assumed. 

We subjoin example of the 
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extraction of the same root Oft 
Aj ithni^. Scok. 'J^his prac- 

ticf will often be found useful in 
mensuration. 

iTo elucidate this subject fully, 
shall likewise exhibit the satnn 
oxtraction can ied through the in- 
ferior scales. niKARY. 
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The same mode of proceeding will obviously ex- 
tend to the descending temA of any settle, a pair of 
zeros being annexed to the remainder after each 
'Uccessivc division. As an example, we shall stdect 
!!k.* cidi'ulation of the greater segmont of a line, di- 
vided by extreme and mean ratio, which is denoted 
by — J, the whole being unit. The radical is 
Sms found on three diflercnt scales. 


series, 1”, 2, .3, 5, 8, 13, 21, 34, 33, 8<), 144, &c. %urate 
which continually approximates to the required value, ^nth m^ic. 

The main advantage of this scale, consists in its 
fitness to denote fractional parts, Its root has iiulecd 
no fewer than four factors — 2, 3, 4, and 6; while /m 
ia divisible only by 2 and 3. Several attempts, ac- 
cordingly, have, at different tiint^s,been made to curry 
the Duodenarfj Scale into actual practice. It is a 
singular fact, that the famous Charles XII. of Swe- 
den, w’liose views, though often di.sturbcd by the 
wildness of licroisni, were on tlie whole beneficent, 
seriously deliberated on a scheme of introducing 
this system of numeration into his dominions, u very 
short time before his death, while lying in the 
trenches, during the depth of winter, before the 
towering Norwegian fortress of Frcderickshall* 

With respect to Square numbers, it may be re- 
marked, that they terminate only in these five digits, — 

1, 4, 5, 6, and 9,— which lie equally distant on each 
side of the middle. When a number ends in 1, its 
square root must end in 1 or 9 ; when it ends in 4, 
the root ends 2 or 8 ; when it ends in 5, the root 
will likewise end in 3 ; when it ends in 6, the root 
will end in 4 or fi ; and when it ends in 9, the root 
will end in 3 or 7. Unless, therefore, in the case of 
5, there arc always two corresponding terminations 
of the root, making together the number ten* 

Cube numbers, or those denoting the third powders, 
and produced by ii triple multiplication, are not af- 
fected by such ambiguity. They have for their ter- 
minations indiscriminately all the nine digits. If 
any cube shottld terminate in one of the fore-men- 
tinned figures, 1, 4, 3. (>> or 9» its root wdll end in 
the same figure ; but if it terminate in any of the re- 
maining digits, 2, 3, 7, or 8, the corresponding root 
will end in S, 7, 3, or 2. tliut is, in the difference of 
each from /o«. 
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' It hence appears, 
I hat the greater seg- 
ment of « line, divided 
by extreme and mean 
ratio, is expressed 
in duodeciinuls by 
*74/<pf^7i o»- ex- 

tremely near!} by .73 ; 
and, therefore, that it 
consists of 89 pans, of 
which the whole con- 
tains (44. 'fhe very 
same resvilt is obtain- 
ed from the recurring 
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But we have already far exceeded our limits, and 
must abruptly conclude. Still we should coimnemo- 
ratc, though not in the proper place, one of the ear- 
lic.st and ablest writers in Kngland on Arithmetical 
Science; — Robert Rccorde, Fellow* of all Souls, Ox- 
ford, and Doctor in Plmic, published in 1340 a 
treatise of Arithmetic, in the form of .a dialogue. 
He afterwards proceeded further; and, in his IVhd^ 
done of WUU\ containinpr the £xti action of Rooter 
and Cosike pradtsvy he introduced th« first rudiments 
of Algebra. But this benefactor of his country, w ho 
seems to have devoted himself to the teaching of‘ 
Mathematics in London, was treated with ingratitude, 
and, to the disgrace of tJio age, left to struggle witli 
chilling poverty, and constrained to end his days in 
the gloom of a prison. (d.) 


We subjoin another specimen of the Homan or 
.Saxon numerals till tlien used : In the account.s of the 
.Scottish Kxchequer for the year 13.31, the sum of 
)...6896, 3s. 3d. slated as paid to the King of England, 

C XX 

is tlin» marked, . vj*” . viip iiij . ^ . V . § . V . d . 

It may be observed, that, in Scotland, the contraction 
for one thousand^ is still used in the dates of char- 
ters, and other legal instruments. 
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Airo^k ^ ARMAGH is an inland County in li^eland, in tlie 
Province of Ulster; it is bounded by tbe waters oi 
BomaniM ^“8^ Neagh on the north ; by the Counties of 
Monaghan end Tyrone on the- west; by the 
County of Lowth on the sooth ; and-by the County 
Down on die east Its figure is that of an irregular 
oblong; ita length, from Ks norjhern to its southern 
extremity, is about 32 English miles'; and its breadth, 
nearly 20 miles. Its area comprises 290,78(5 acres, 
or. about 454 square English miles, it » divided 
into five Baronies, and comprises 20 Parislies. Tlie 
principal Towns are, Armagh, Charlemont, Market- 
hill, Blackbank, Jonesborough, and^Portadownv i. 
Archbishop- Armagh is the metropolitan see of Ireland. Tim 
rics. Province of the Archbishop is the largest in the Iskutii , 

containing ten Dioceses, viz. the Arohbisltopriv. of^- 
magh, and the Bishoprics of Droinore, Down and 
Connor united, Derry, flaphoe, Clogher, Kilmore, 
Ardhagh (which, though in this j^vince, is at pre- 
sent annexed to the Archbishoprie of Tuam), and 
Meath. The Archbishopric extends into five Coun- 
ties, viz. Armagh, Londonderry, Lowth*, Meath, aiid 
Tyrone, being ^<5.9 miles from noiUi to south, and 
varying in breadth front 10 to 25 miles. Its annual 
value is about L. 8000. 

Face of the country Is in ^neml interesting ; 

Country, but in the southern part there is a chain of black 
and nearly uncultivated mountains called the Fews, 
thinly inhabited. On die borders of Newry-watcr, 
there is also a small range called the Fathom and 
Newrv mountasns. Near the banks of Lough Neagh, 
amd along the rivers, the country becomes beauti&l- 
ly champaign, though even here there are extensive 
mosses. The soil of these mosses is remarkably 
^ black, and extends to a great depth. 

Bivere. There are several small streams which rise in the 
interior of this County, most of which fall into the ri- 
vers which wash its confines* . The Blackwater, which 
continues the navigation of the coal canal to Lough 
Neagh, and divides this Countyfirom Tyrone, is enlarg- 
ed on its entrance into Armagh, 'by the waters of the 
Tynan, Tall, and Callen. The Cushier, whidi rises in 
the interior, and the Camlovgh, whichisines from Lake 
Camloiigh, supply the Newry canal on the eastern 
boundary of Armagh. In the southern paH Of the 
County, the Tata, Newlin, Hamilton, and Fleury 
waters rise, which, after various windings, enter Lowth 
County, and fall into the bay of Dundalk. Tlie prin- 
cipal lakes are Lough Neagh, Camlough, and 
Lon»h Lough Clay. Lough Neagh covers a great area 

Neagh. in the Province of Ulster, washing parts of the 

Counties of Antrim, Armagh, Down, London- 
derry, and Tyrone. Its extent, however, is ascer- 
tained by actual survey, not to he ni^ch more than 
one half of what it was formerly cohjbetured to be. 
It is 15 miles in length, and 7 in, breadth, and covers 
58,200 acres. rivers, and a very great num- 

ber of smaller streil^^ run into it, wbereas die Ban is 
the only outlet for its waters. It is by no means a 
beautiful lake ; its banks, for tlie most part, being 
low and marshy, and incapable of being drained; 
and, where bold and abruM, entirely amtdie of 
wood. There are but two blknds^i it: Ram Islanid, 
already mentioned in the artide Antrim ; and ano- 
ther near the shore, in the south-western angle of 
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the lake, called Blaekwater Island. A great variety ^ Arm igb* 
of ftih are found in Lough Neagh .* salmon^ a larg^ 
kind of trout, bream, pez^, anltlie polkn, which is 
the same as theTkra m the Lake of Geneva, ond^c 
Bmk Lake in North Wales* On iome 
parts of the Antrim shore, its waters possess a petri- 
fying qi^ality, arising dther from the water itself, 
or more probably from some parts of tlie soil dis- 
solved in die watet*'' 

Maside of an exeeUest ^alLty, and of great beau- Mineral?, 
ty, is wttM^bt in Armi^; Ita other mineral produc- 
tions are. nqidicr numerous nor important. There 
are some ;lead mineSr. the jiroperty of the Earl 
of Fevefshom | but they are not at present wrought. 

In the abrupt stratified banks of the Callen^ there arc 
indications of lead, manganese, and other minerals. 

The lime strata in the vicinity of Armagh approach 
to what is called plum-puddi^ stone., 

The climate is mild, consiuering the latitude, ex- Cliiuao^ 
cept in die mountamous parts. The mean tempera- 
ture, in the^neighboui'hood of the town of Armagh, 
about 25 miles from the Irish Channel, and elevated 
about 58 feet above the sea, ascertained by means 
of a well (5 feet deep, was 47*’ 5. 

EstatOs in this County are not large ; there being Landed 
only seven or eight proprietors who possess them of 
the annual value of from L. 6000 to L. 10,000. .Tli« 
farms also are small, being comynonly firom 5 to 20 
acres, and seldom exceeding 40 or 50: From the re- 
turn of registered freeholds in Ireland, it appears that, 
in March 1815, there were, in this County, 6055 
persons who possessed fteeholds of the value of 40 b. 

120 who possessed freeholds of the value of .L.20, 
and 144 who possessed freeholds of the value of 
L.50. 

Neither the arable nor the pasture husbandry of thia Agricnl* 
County present much that is worthy of notice* Pota- tare, 
toes, flax, and oats, are the chief produce of theara- 
bk districts ; and those are cultivated in a very rude 
and inferior manner, in consequence of the ignorancu 
of the farmers, and their want of capital. The quan- 
tity of seed used, and the average crop, are nearly the 
same as those stated in our account of the agriculture 
of Antrim. But there is a much larger proportion of 
land under flax In this County ; for, in the year 1809, 
there were 15,000 acres sown with it in Armagh, 
while there were only 1 1 ,(X)0 acres in Antrim. A 
few acres of hemp were also sown. 

There are no extensive dairy-farms in Armagh, 
nor are there any fanners exclusively in thia branch Sheep, 
of husbandry; nevertheloiss a considerabic quantity 
of butter is made here. One hundred weight per 
cow is consiikred .as the average produce. The 
pnqmrtion of milch cows to the size of tlie farms, is, 
on small forms under five acres, one cow ; on farms 
exceeding five, and under ten acres, ^lerhaps two 
cows, sridom more* A considerable number of cattle 
are reared* From the low country they are sent to 
the mountain farms, and fteqaently afterwards sokl 
in the Scotch market. They are in general of a small 
stunti^ breed. The native sheep are an awkward 
bre^ ; the wool coarse, and in small quantity ; very 
little of it is exposed to sale, there being hardly suf- 
ficient for domestic use. Goats, ewine, and poultry 
abound, Wi)^ geese, swuns, wild ducks, and several 
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Other species of aquatic birds, are indigenous to the 
lakes mid rivers. Formerly bees were much attend- 
ed to, but at present they are neglected- 
Tiie roods in gcnoral are bad } and, what is extra- 
ordinal^, the turnpikes are the worst, and the cross 
roads the best. A canal has been cut from Coal 
Island to Armagh, but it is little used. 

The pruicipuf manufacture is that of linen, which 
forms the chief employment of the inhabitants ; 
and the annual average value of which is estimated 
at L. :i00,000. 'iliis manufacture is very extensively 
carried on in the vicinity of the city of Armagh. 
Bleuchfields are numerous on the banks of, the Callen. 
Woollen goods are made only for home consump- 
tion. 

I'his County returns two representatives to the Im- 
perial Farliainent ; and the city of Armagh one. It 
is in the north-east Circuit; the Assizes are generally 
. held in the mfddle of July. ’ 

lopuluiion. mountainous parts; of, Armagh ore entirely 

inhabited by Roman Cathi^ics ; and it ik estimated, 
that one half of the inhabitants in the other parts are 
of tho same persuasion : ^o that the Protestants can- 
not constitute more than one third of tlie popula- 
tion. Of the other dissenters from the established 
religion, the Presbyterians aiid Burghers are the most 
numerous. 

I’iie number of houses, according to the last re- 
turns, is 2a, 900; of which 18,79^* have only one 
heartli ; 784 two hearths ; 217 tliree hearths ; 105 
lour hearths; 75 hvc hearths; 81 six hearths; 28 
seven hearths; 21 eight hearths; 15 nine hearths; 
a ten hearths ; and 23 more than ten ; and four of 
them forty-four hearths. The population, reckoning 
fik inhabitants to a house, will be about 130,000; 
which gives 78 people to an Irish square mile. There 
are rather more than eight Irish acres to a house. 

Ill some districts of this Covruty, hunting is a fa- 
vourite amusement witli the weavers ; the hounds are 
not kept in packs, but distributed over the County, 
one being generally kept in each cabin. On the 
day appointed for the chace, the looms are deserted. 
In a County whore the land in general is parcelled 
out into such small divisions, it would not be practi- 
cable for the gentlemen to pursue this diversion on 
horseback ; and therefore the game is nelinquished 
to the weavers. TJie dog they employ on these oc- 
casiorio is a dwarf fox-hound, in a degree similar, 
either to the English beagle, or the southern slow- 
Jioundi still used in the hilly districts of Sussex and 
Kent. The farmen of Armagh are noted for their 
Ibndness for jockeying, in all the arts and tricks of 
which tliey are exjiert to a very criminal degree. 

Tlie school in the city of Armagh is one of the 
royal foundations of Charles I,, and is very well 
endowed ; for, according to the report of the Cum- 
missioners uf the Board of Education^ the lands 
which belong to it contain 1530 acres, English 
measure, besides about IpO acres of bog. They are 
situate in the County, between the towns of Newry 
and Armagh. In the year 1804 the gross annual 
rent was L.1144. iOs. 5jd. There are generally up- 
wards of 100 boys educated at it. The school- 
house n as built ly Lord Rokeby, better known by 
the nauie of Primate Robinson, 
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The County of Armagh is celebrated both in civil Armagh 
and religious antiquity. In the early annals of d 
Irish history, it is mentioned as the seat of tlieir mo- 
narchs. Turgesnis, the first Norwegian Prince that 
obtained a looting in this kingdom, established his 
capital here. A tribe of Danes, called Ostmen, for 
a considcrablo time afterwards, formed the chief in- 
habitants of the County. Most of the present inhabit- 
ants arc descended from the l^cotdi. See Wake- 
field’s Ireland. Barton’s Natural History of Lough 
Neagh. Hiaikiical Hurvey Armagh, by Sir Charles 
Coote. (c.) 

ARMY. Sco^^o Encyeloptedia under that head, 
and Tactics in this Supplement. 

ARN AUD DF. RONSiL (Georoe), son of an emi- 
neot surgeon, at Paris, and some time Professor of 
surgery in the College of St Cosme. On account of 
an accident tliat occurred while he was practising 
midwifery, he removed from Paris to London, where 
he acquired great repute by his operations, and his 
writings on suigical subjects. Before his time, the 
treatment of hernia hod been but imperfectly under- 
stood ; and the surgeons of tliis country are indebt- 
ed*^ the Observations of Arnaud for many of tliose 
improvements which have since rendered tlicir prac- 
tice so successful in this branch of the art. The 
following is a list of his principal works : 1. Traild 
des Hemks ouDescenies, 2 vols, 12mo. Paris, 1749. 

2. Ohservations on Aneu^sm. London, 1750. 3. 
Instructions onlhc Diseasf a of the Bladder and lire* 
thra. London, 17fi3. A Dissertation on Herman 
phroditeSK London, 1750. These were afterwards col- 
lected, and published, with additions, under the title 
of Memoires de Chirurgie, ax^ec quelques Bemarques 
sur l*etat de la Medicine, ct da la Chirurgie en 
France, et en Angleterre, 2 vols. 4to. London, 

1763 ** 5 . Remarks on the Use of the Extract of 
Lead of Goulard, London, 1770'. Arnaud died m 

1774. ’ (E.) 

ARRAN. See Arran in the Encydopadia^ and 
Buteshire in this Supplement. 

ARUEOYS. Among the more singular Secret So- 
cieties which mankind liave formed, is one in OtaheiU; 
and the neighbouring Islands, for the destruction of 
their'own species, called Arreoy, Archoe, or Earowie; 
and it is not a little remarkable, that it should subsist 
among tribes distinguished for courteousaess and 
Immunity. We read in the older authors, that tliere 
is an absolute prohibition against the females of 
Formosa rearing children before the age of thirty- 
six, though it does not appear that there is any limi- 
tation as to the age at which their espousals may take 
place. But, in the event of pregnancy, it is neces- 
sary that abortion should follow', which is accom- 
plished by the aid of the Priestesses of the Island. 

Among Arreo^s, however, extirpation of die 
infant being constitutes the leaduig feature of their 
ordinances. 

Wliether Mendana, Quiros, and the earlier na- 
vigators of the South Pacific O^cean, discovered this 
society, does not appear ; it has, at any rate, been 
reserved for those of later Rate to un&ld its princi- 
ples and peculiarities; though, indeed^, its constitution 
18 still enveloped in much mystery, the members 
being bound to the strictest secrecy. 

10 
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Awoy*. The society of Arreoys consists of hundreds or 
perhaps thousands of both sexes, who tfigage; to de- 
stroy their own offspring at tlie moment of birth. 
It is chiefly composed of persons distinguished by va- 
lour and merit, and hence', one or more individuals of 
eacli family of the chiefs are of the number.' It lias 
been remarked, that all the men profess themselves 
warriors, and arc in general stout and well made ; 
that the greatest trust end confldenco are repos- 
ed in them ; and it rather appears, that the wo- 
men consist of the higher ranks only. There are 
different gradations in this community, which are 
to 1)6 recognised from the mode ^ tattooing ; the 
more profusely the men are tattooed, the higher is 
their rank in the society ; the first arc called 
areema tutotoe ; ‘2. Arema^ blj/ ; fl. Ahmkoa 
Harroiea ; 5. Eotc ole / C. 7 - ; and youths train- 

ing up are designed Mo ; but the meaning of these 
names is not explained. By the fundamental laws of 
the society, the offspring must be destroyed ; yet it 
is not known with certainty by whom or in what 
particular manner; the murder is always perpetrated 
in secret, probably by strangulation ; all tlie attend- 
ants arc excluded ; for it is said, were they to witness 
it, they would be adjudged guilty of participation, 
and themselves be put to death. Sometimes the 
mother, animated by natural, affection, tries to pre- 
serve her infant, and resists tlie pursuasiems of her 
husband, and his brothei* Arreoys, who wish to 
consign it to destruction. But in general the en- 
ormity of the crime does not appal the females, 
though they are described to be affectionate and 
tender. We find a dancing girl pregnant by an Ar- 
reoy, expressing herself thus to, the English naviga- 
tors : “ Perhaps the Etooa or deiiy of En^and, might 
be offended with the practices of the Arreoys, but 
her own was not displeased with it. However, she 
promised, if we would come from England for her 
child, slie might perhaps keep it alive, provided vra 
gave her a hatchet, a shirt, and some red feathers.*' 
That the rules of the community aire very strict, may 
be inferred from an instance given by Captain Bligh. 
A chief, a member of the society, married a sister 
of the king of Otaheite, by wliom he, had eight 
childrcMi, and the whole were destroyed at their birth ! 
Nor did this enormity seem to originate frptti any 
other source, as the parents aftenvards adopted a 
nephew as their heir. 

It may here be observed, that there are other 
])ractices among these people regartling infanticide, 
wJiich, though wc want materials for ppsitively affirm- 
ing the fact, may perhaps be connected with the 
institutions of the Arreoys. When an ^Otoliciton 
chief has a child by a woman of tlie lower or- 
ders, it ia never suffered to the like 

seems to take place reciprocally among the higher 
ranks of females. The King and Queep of Ota- 
heite having ceased to cohabit, he had taken an- 
other wife, and she associated with one of her attend- 
ants of low rank. When pregnant, the mission- 
aries 'endeavoured to persuade her to spare her 
child, which 8h« said she would have done, it 
been her lmsb(il||d’8, but how it wf>tild be base horn, 
and must pensb ; and she resrsm all entreaties to 
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the contrary. Afterwards, having visited them, 
sho excused herself for having put the infant 
death ; stating that it was the custom of the 
country to murder all 'basc-boni children, and 
hers being by a, low man, she had only , com- 
plied witli the us^unl practice. Indeed, it Is af- 
firmed by the Missionaries who visited that Island 
in 1797 , to be a common proceeding among all 
ranks, to strangle infants the moment they are 
horn, , A perpetrator of this horrid act,*' the nar- 
rator pliservcs, “was among those whom curiosity 
attracted to. visit us. obe was a good-looking wo- 
mani and eiitecmed by the natives a great beauty, 
which !f stmimso to be the indticemont tfiat tempted 
her to murder her child ; for here tho number of 
women bearing no proportion to the men, those 
esteemed handsome were courted with great gifts, and 
got so accustomed to chanjg^ their husbands, to go 
witli them from place to place, and run after the di- 
versions of the Island, that rather than be debarred 
those pleasures, tliey stifle a parent's feelings, and 
murder their tender children.” Thus tnany hundreds 
bom into the world arc never suffered to see the 
light; and so little criminality in the opinion of 
the natives is attadied to the deed, that many womeu . 
disclose the number they have put to death, without 
scruple. It has been calculated, that at least two- 
thir&of the births on the Island perish in this manner. 

The Arreoys enjoy great privileges, and are 
everywhere united by the reciprocal ties of friend- 
ship and hospitality. When they visit different 
Islands, they receive presents, and are entertain- 
ed with feasting and dramatic exhibitions; and 
all tills they seem to expect rather as a matter 
of right tlian of courtesy. Their clothes arc of 
the finest materials. They pass fheir time in luxu- 
rious idleness, perfuming their hair with fragrant 
oils, singing and playing on the flute, and pass- 
ing from one amusement to another. “ Wherever 
they go/’ says Forster, “ the train of sensual 
pleasure awaits them.” They feast on the choicest 
vegetables ; and an abundance of dogs flesh and 
poultry arc liberally provided by the lower classes 
for their entertainment. They are copiously sup- 
plied with kaxm, and for them are performed noc- 
turnal sports of music and lascivious dances, to which 
no other spectators are admitted. Their presence 
seems to enliven the whole country ; and among the 
various entertainments to which it gives birth, is one 
called hdptyivpalh of a dramatic nature, in w hich they 
themselves act a part. As soon as one Arreoy 
visits another, though a stranger, he immediately 
has his wonts supplied and his wishes gratified ; he 
is introduced to other members, who vie wdth each 
other in loading him with courtesies and presents. 
They are of all others the most luxurious and pro- 
fuse, often consuming the whole provisions of a 
district* When Captain Cook lay at Huaheine, 
no less than 70 canoes were observed crossing 
over to another Island^ with 700 Arreoys on board; 
and thus they keep great meetings at appointed 
tin^, and travel in companies from one Island to an* 
otiicr. It has beefl affirmed, but perhaps with- 
out sufficient foundation, that a promiscuous inter* 
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^ ^reoy». course of the sexes prevails in their soctety; how- 

^■^V^ever, they are i>ermitte(i great latitude in their 
amours, exiiept in tirncs of d^ger, as almost all are 
fighting men* Sufficient Indticeni^ are therefore 
held ^t, to he admitted into this jgiystericms commu- 
nity. 

Any one may wi^draw at pleasure from the so- 
ciety ; and an example is given of a chief who had 
killed his first-born child,, but j)r^serve(l the second, 
having withdrawn in the interv^. A wotnim who 
ceases to be an Arr^y, inctirs a reproachful name, 
signifying ‘‘ bearer pf children,” Thus, udnle in most 
other countries tlm name of parent c6nf(isrs ^odpur 
and respect i among the Arreoys of Otiifaeite, h is 
used AS a term of contempt and repx'pach. A 
Chief of some repute, hearing that ihe King of Great 
Britain had a numerot^s offspring, he declared that 
** he thought himself a ratich greater mdn, because ho 
belonged to the ArrtoyK.” V 

With respect to the origin of tliis; society, For- 
ster was the first to offer any conjedtures. ** -^n 
a country,” says he, which has emerged so 
lately from barbarism ai^ Otaheite, we cannot sup- 
pose that such a community, which is evidently 
injurious to the rest of the nation, vToidd have 
maintained itself to the present time, Were not 
its a Ivanta^ so considerable aa to requke its conti- 
nuance.” ^ere are two causes, he adds, which 
fkvour the existeafpe of the Arreoys: first, the 
necessity' for entertaining a body of warriors, to 
d^end their fellow-eitizehs from the invasions md 
depredations c'' enemies. .Secondly, it was ne- 
cessary by 6ucn an association to prevent the 
too rapid increase of the number of their chiefs. 
“Perhaps,” he remarks, -‘^some intelligent Ota- 
heitan lawgiver mi^ ibreiee, that Ihe common 
people would at length groan under tlie yoke of such 
potty tyrants, whose numl>er Was ever multiplying.” 
The ordinary practice of intantioide is ascribed by 
Mr Wilson, who visited the South Seas in 1801, 
merely to the Ipve of pleasure and avarice, which 
latter passion had gained great ascendancy since 
file intercourse of the Islanders witli Europeans; 
“ being well aware,” soys ho, that the beauty of fe- 
males rearing families experiences an earlier decay, 
it is anxiously preserved for their visitors, by destruc- 
tion of their ofispring, or even by procuring abor- 
tion.” Before oniering any opinion on this point, we 
shall notice a custom in the North West of India, 
iiomewhat analogous, which also is* attended with 
mystery. 

, Amongst certain tribes called Jkrejahs, which are 
more particukwly disseminated in the peninsula of 
Guzarat, the wbdle females are devoted to death at 
the moment of their birdi. But this is in conse- 
quence of genera] custom, not of any special asso- 
ciation. The immediate death w daughter is 
viewed 08 the inevitable consequents of its birth ; 
and the innocent beings failing a laetifice to this 
barbarous ordinance, yearly amount to many thou- 
sands. When a wOmanis dieliveiwd '^ adau^tCr, 
the event is communicated to. the ftuher by the 
female attendants, who deshres them to do as is cus- 
tomary ; an injunction said to be TollowOd by the 
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mother applying a Uttie •opium on tire nipple of her Am coys* 
breast, whUh is sucked in by the child. More 
uahy it is strangled by herself, or drowned in u basin 
of milk; but 'women of rank, who liave atteudants, 
ndver perform 'the o^e themselves. However, llrom 
the mystery observed, it is, as aniong tlie Ari-eoys, dif- 
ficult to obUun correct infomation. In some districts, 
any of the toale attendants may put- the iidant to 
death ; in others, a kind of domestic Priest becomes 
the executioner; and the infant being placed naked 
Jn a small baskel^ it 4s carried out to be interred, for 
which he receives a trifling foe. Among the Aireciys, 
fopse who presef^e their children seem to sufier a 
degree of degradation, and they plead us an apology 
for their destruction, that it ib necessary to preserve 
Uijj^ ]priVilege8 of their tribe. With the Jniejahs, the 
father is obeyed on signifying his desire for preser- 
vation ; but w he continue ailent on receiving the in- 
teIJigenee, the usual custom must be compli^ with. 

The mother ia generally avmrse to the sacrifice, but 
her scruples to preserve htA offspring are seldom 
attended to ; should a short interval elapse, however, 
before the bloody deed is done, it then becomes un- 
iapfui,, i«l|d the ^ild must bo spared. 

In In^ba, It is said that mothers who had been long 
barren* oflered their first born as a sacrifice to the 
go^, either by leaving it in tlie woods to be devour- 
ed by of prey, or by throwing it into a river. 

But, in progress of time, n 4 aeimnutatioii took place, 
by devoting the victim id the service of some temple, 
from ubich it might be redeemed. The anci^ts 
were]preiU8e of human blood to gratify their Deities, 
iMidcwen wifoout the particular cause just allud- 
ed to, oMdren were especially doomed to be offor- 
■ed la sacrifice. Ih times of public calamity, an 
ofilyeftrild was deemed the most acceptable sacrifice : 
as b^v^ more precious to its parents, its death was 
supposed of gretfler eflksacy in purchasing expiation. 

“ Andyben d»e kmg of Moab saw that the battle 
was too hot for him, ioaJc Mth him seven hundred 
men that drew swor^; to^ bi^*ak through even unto 
the king of Edom; but they could not, 'J’hen he 
took bis eidoit-son;' that should have reigned in his 
stead, btf^d liiro for a burnt ofi'ering upon the 
i^thing can be more precise than this passage 
of Senfiture, as to the fact of a parent sacrificing his 
eldcst diOd, intaseof a grievous extniuiity ; and theve 
is also another passage, though more obscurely expres- 
sed, to foe same purport, where the offering is in atone- 
ment. “ Wherewith shall 1 conic before the Lord, 
end bow myself before tlm High Gotl ? Shall I come 
Wore him with burnt offerings, with calves of a year 
bid ? Will the Lord be pleased with thousands of 
rams, or wlfo ten thousands of tivm of oil ? Shall J 
'five my fir^t^bbrh fortny transgression, the fruit •of 
my body for thufsin >of ray soul ?” Tlie barbarities 
ufoich have been 'infifeted by .manli^to allay their 
‘superstitious feorb, seem to. have no bounds or limita- 
fom. It is hofrible to reflect, that the most painful 
death which the mind can burning alive, has 
bom alike the sacrifice of the modems for er- 
roimOUs religious of foe':^cicnts tog^ 

the fovour, w to Avift Ihe WvafoM their/Deities. 

The itfofodl fhoitisiaas, dwJSramu of the 
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Atrenyi. GreekR, the Kidi of the Hindoos^ were all fian« 
guinary Deities* Children gacriiioed to the two 
former, were precipitated into the arms of an idol, 
heated red-hot in a furnace; and thence, by a 
particular mechanism, fell into the dre. Hamilcar, on 
receiving sinister intelligence, attended with alarm- 
ing circumstances, immediately seized on a boy, and 
sacrificed him to Kronm* On another occasion, 
the enemy being at the gates of Carthage, two hun- 
ted children of tlie first citizens were offered as apub^ 
lic sacrifice to avert tlw danger. “ Yea, they sacri- 
ficed their sons and their dau^ters unto devils, and 
shed innocent blood, even of their sons and 

daughters, whom they sacrificed unto the idols of 
Canaan, and the land was polluted with blood.” 
Ihit farther, we are told, tliat tlie mb^er hemelf, 
who offered her child in sacrifice, never utt^d a 
sigh, lest its efficacy might be impaired ; and idiilc 
this innocent blood wma^fiowing from hundreds of 
victims, their screams drowned in the noise 
of clarions and tabors, provided by the priests « for 
tliexercmony. “ TclJ mej*’ says Plutarch, ‘‘were 
the monsters of old, Ute Typbons, and the Giants, to 


the Gods, and rule the world in their place, Ansojrs. 
^i^ld they exact a duty more horrid than such infer- 
1 ^' rites ?” 

Perliaps, therefon^ the murderous practices of the 
Arireoys itk the South Sea Islands, may have piigin- 
nted in seme rellginus iwinciple. At Uie sabre time, 
it appears, ^at, in the ordinary destruction oi' 
infants by tbe^lslanders of the South Pacific Ocean, 
there is nothing of a sacrificial nature ; for, tliough 
they do notsuppodh Mint their displeasure is thereby in- 
cuil^d»d^cy donot^reimd ti^t the practice is accept- 
able 10 of tlreir Diiviniti^. Mr Malthus, we may 
ad4 habvil^ tlie origin of the Arreoy inadtutions to a 
iUpoMbui^ncc of population, and the necessity of 
adopting .Isbnie forcible expedients to bring it within 
the limits' of subsistence. Of late years, much exer- 
tion has been made by the Missionaries to root out, 
this sanguinary practice, l^bt hitherto witliout produ- 
.cing any materi^ eficct. See Forster’s Vpyage, Vol. 

II. — ^Cook’s First and Second^ Bligh s 

Voyage^MuHonary 'Pe^agf;.--.Hamut(m’8 Account 
of the Loss qfifte Pandora* (s.) 
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Olijcctif (if In the Encycloptedia there is some account, under 

Uic Article, the head ARTS, of the general theory and history of 
the Fine ArtSt including I'oetry, Eloquence, Paint- 
ing, Statoiery, and Architecture. The term, in its 
widest application, would also embrace Music, 
Dancing, Theatrical Exhibition ; and in general, all 
those arts, in which the powers of imitation or inven- 
tion are exerted, chiefly with a view to the produc- 
tion of pleasure, by the imrnedktteTmpression which 
they make on the mind. The phrase has of late, we 
think, been restricted to a and more techni- 

cal signification ; namely,. to Painting, Sculpture, En- 
graving, and Architecture, wbidli appeal to the eye 
as the medium of pl^ure f' dnd by way of emi- 
nence, to the two first of these arts. In the present 
article, we shall adopt this limited aep|e ^ the term ; 
and shall endeavour to develope the ^inq^les upon 
which the great Masters have proceeded, An A also to 
inquire, in a more particular manner, into tlie present 
.state and probable advancement of these arts in this 
Country. 

r works of art, at present extant, and 

which maybe regarded as models of perfection in 

Arts. tlieir several kinda, are die Greek statues — tlie pic- 
tures of the celebrated Italian' MaSters^tliosc of the 
Dutch and Flemish schools-— whicli we may add 
the comic productions of our Wn ttoUntrymau, Ho- 
garth. These all stand unrivalled^tn the history of 
art; and th(^ owe their .pre-eminence and perfection 
to one and we same prrncipler-^^Ae tw^- 

tion ofimuYe^ Tliis principle predominated equd% in 
th&cTossical fiirms of the antique, and in the grotesque 
figures of I^Mrth ; the petition of art in eadi 
arose from|4fe truth andidentiiy.of the ittdtition 
with the reid^ ; the difference 'Was in the subjects ; 
fliere was itofie inihe ttfode of 'imitation. Yet the 
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advocates for the \deeX system ^ art would persuade 
their disciples, that the difference between Hogarth 
and the antique does, not consist in the di&rent 
forms of nature^which they imitated, but in this, thot 
the one is Hkc, and the other unlike nature. This is 
an error, the most detrimental, perhaps, of all others, 
both to the theory and practice of art. As, however, 
the prejudice is very strong and genera), and sup- 
ported by the highest authority, it will be neces- 
sary logo somewhat elaborately into tlie question, in 
order to produce on impression on die otlier side. 

'Wliat hus given rise to tlie common notion of the 
idealy os something quite distinct from arfim/ nature, 
is probably the perfection of the Greek statues. Not 
seeing among ourselves, anything to correspond in 
beauty and grandeur, either with the f utures or 
form of the limbs in these exquisite remains of an- 
tiquity, it was an obvious, but a superficial conclusion, 
that they must have been created Jrom the idea ex- 
isting in the artist's mind, and could not have been 
copied from anything existing in ^a^re. The con- 
tran’^, however, is the fact. The general form, botfi 
of tlie face and figure, which we observe in the old 
statues, is not an ideal abstraction, is not a fanciful 
invention of the sculptor, but is as completely local 
and natuinal (thmfgh it happens to be more beautiful i. 
as the figures on a Chinese screen, or^i copjH-rplate 
engraving of a negro chiefiain in a book ol travels, 
ft 1^11 not be denied, that there is a diiJVrence ol' 
l^iySiognoray •(is well as of complexion in dilferttu 
races *of men. The Greek form appears to have been 
uaturally beautiful, and they had, besides, every ed- 
wanta^e of climate, of dress, of exercist*, and modes 
bf lifit to improve it. The artist bad also every fati- 
fifty idfoiied^bim^ and knowledge of the 

human form^i^f/i^eir religious and public idlfttitu- 
ilona gave Itiitiltvcfty aucourogement in the prose 
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■pine Art*, cution of his art. All these causes contributed to the 
perfection of those noble productions ; but we should 
bo inclined principally to attribute the superior 
vnetry of form common to tihe Greek statues, in the 
first place, to the superior symnw^ry of the models 
in nature^ and in the second, to the more constant 
opportunities for studying them. If we allow, also, 
for the superior genius of the people, we shall not 
be wrong; but this su|>eriority consisted in their 
peculiar susceptibility to the impressions of what is 
beautiful and grand in nature. It may be thobgbt 
an objection to what bav just been said, thk the an* 
tique figures of animals, Arc., are as fine, and proceed 
on tlie same principles as their statues of gods or mem ' 
But all that follows from this seems to be, that their art 
had been perfected in the study of the human tbrm, 
the test and proof of power and skill ; and was then 
transferred easily to the g^ral Imitation of all other 
objects, according to their true characters, propor* 
tions, and appearances. As a confirmation of these ' 
remarks, the antique poHraits of individuals were 
often superior even to the personifications of theiir 
gods. We think that no unprejudiced spectator 
of real taste can hesitate for a moment in pre- 
ferring the head' of the Antinous, for example, to 
that of the Apdllo. And in general, it may be laid 
down as a. rule, that tlic most perfect of the an- 
tiques are the most simple those which afiect 
the least action, or violence of passion; — which repose 
tl)e most on natural beauty of form, and a certain 
expression of sweetness and dignityr which 

remain most nearly in that stotc in which they could 
be copied from nature lyithout straining the limbs or 
features of tliC individual, or racking the invention 
of the artist. This tendency of Greek art to repose 
has indeed been reproached with insipidity by those 
who had not a true feeling of beauty and sentiment. 
We, however, prefer these models of habitual grace 
or internal grandeur to the violent distortions Of suf- 
fering in the Laocoon, or even to the supercilious 
air of the Apollo. The Niobe, more than any otlicr 
antique head, combines truth and beauty wdlh deep 
passion. But here tlie passion is fixed, intense, ha- 
bitual ; — it is not a sudden or violent gesticulation, 
but a settled mould of features ; the grief it expresses 
is such as might qlmost turn die human countenance 
itself into marble ! 

In general, then, we w ould be understood to main- 
tain, diat the beauty and grandeur so much admired 
in the Greek statues w^ore not a voluntary fiction of 
the brain of the artist, but existed sulbstantially in 
the forms from which they were copied, and by 
whicli the artist i^as surrounded. A striking autho- 
rity in support of tliese observations, which has in 
some measure been lately discovered, is to be found 
in the Elgin marhlesy taken from the Aci^opolis at 
Athens, and supposed to be the works pf the cele- 
brated Phidias. 1'hc process of fastidious refippment 
and indefinite abstraction is. certainly not visible 
there. The figures have aH the ease, the simplicity, 
and variety, of individual ndtuire. Even the details 
of the subordinate parts, the f^ds in 

the skin, the veins under the Op the sides of 

the horses, more or Jess sweUed’ d Aidmal is m 
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or less in action, are givtn with scrupulous exactness. IRne Arts. 
'Phis is true nature and true art. In a word, these 
invaluable remains of antiquity are precisely like 
casts taken from life. The ideal is not the prefe- 
rence of that which exists only in the mind, to that 
which exists in nature ; but the preference of that 
which is fine in nature to thiat whicli is Jess so. There 
is nothing fine in art but what is taken almost imme- 
diately, and, as it were, in the mass, from what is 
fin^r in nature. Where there have been tlie finest mo- 
dels in nature, there have been the finest works of art 

As the Greek statues were copied from Greek 
formt so Raphael’s expressions wore taken from 
Italian faces ; and'‘we have heard it remai-ked, that 
the women in , the streets at Rome seem to have 
walked oiit of his pictures iu the Vatican. 

Shr Joshua Reynolds constantly refers to Raphael 
as die highest example in modern times (at least 
with one exception) ofdi^rand or ideal style; and 
yet he makes the essence mpiat style to consist in the 
embodying an abstract or general idea, formed in the 
mind of the artist by rejecting the peculiarities of in- 
dividuals, and retaining only what is common to the 
spepi^S’ Nothing can be more inconsistent than the 
styMbf Raphael with this definition. In liis Cur- 
toons arid in his groupes in the Valicaii, there is 
hardiv a face or figure which is any thing more than 
fine individual nature finely disposed and copied, 
llie late Mr Barry, who could not be suspected of 
a prejudice on this side of the question, speaks thus 
of them; In Raphaefs pictures (at the Vatican) 
of the Dispute of the Sacrament, and tlie School of 
Athens, one sees all the heads to be entirely copied 
from particular characters in nature, nearly proper 
for the persons and situations which he adapts tliem 
to; and he seems to me only to add and take away 
what may answer his purpose in little parts, filatures, 

; conceiving, while he had the head before him, 
ideal characters and expressions, whicli he ndupts 
these features and peculiarities of face to. This at- 
tention to the partlbul^i^s which distinguish all tlio 
diilerent faces, persons, and characters, tire one 
from the other,, gives his pictures quite the’ verity 
and una^cted o^nity of nature, which stamp tin; 
distinguiming dlimrenccs betwixt one man's face and 
body another's,” 

If any thing is wanting to the conclusivencss of 
this testimony, it is onfy to look at the pictures 
rhemselyes ; particularly the Miracle of the Convert 
sion, and the Assembly Saints, which are little 
else than a collection of divine portraits, in natural 
and expressive attitudes, full of the loftiest thought 
and feeling, and as varied as tliey are fine. It is this 
relumce on the power of nature which has produced 
tliose masterjiiews by the prince of painters, in 
which expression III nil in all;— where one spirit,— 
that of itruth,— pemdes every part, brings down 
Heaven to Earth, mingles Cardinals and Popes witli 
Ai%els and Apostles,— and yet blends and harmonizes 
the whole by the true touches and intense feeling of 
what is beautiful and grand in nature. It is no won- 
der iiikt Sir Jbsliua, v^en he first saw^l^hacl's pic- 
tures in the Vatican, was at a loss to; discover any 
great excellence in them^ if he was^king out fer 
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Fine Arts. Ilia theory oi' the lofec/,— of neutral character and 
middle forms. 

TJiure is more an appearance of abstract grandeur 
of form in Michael Angelo. He has followed up» 
has enibreed, and expanded » as it were, a precon* 
ccived idea, till he sometimes seems to tread on tho 
verge of caricature. His forms, however, are not 
middki but extreme forms, massy, gigantic, superna- 
tural. They convey the idea of the greatest size and 
strength in the figure, and in all the parts of the fi- 
gure. Every muscle is swollen and turgid. ' Tliis 
tendency to exaggeration would have been avoided, 
if Michael Angelo had recurred rSbre constantly to 
nature, and had proceeded less on a scientific know- 
ledge of the structure of the human body ; for science 
gives only the positive form of tho different pl^ts, 
whicii the imagination may afler wards magnify, u$ it 
pleases, but it is nature alone wliich combines th^em 
with perfect truth and delicacy, in all the varieties of 
motion and expression. It is fortunate that wc can 
refer, in illustration of our doctrine, to the admirable 
fragment ot‘ the Theseus at Lord Elgin ^s, which 
shows tho possibility of uniting the grand and natu- 
ral stylo in the higiicst degree. The form of idle 
limbs, as affected by pressure or action, and the ge- 
neral sway of the body, are preserved with tho most 
consummate mastery. We should prefer this statue 
as a model for forming the style of the student to 
tho Apollo, i^ich strikes us as having something of 
a theatrical appearance, or to>the Hercules, in which 
there is an ostentatious and over-laboured display of 
anatomy. This last figure is so overloaded with 
sinews, that it has been suggested as a doubt, whe- 
ther, if life could be put into it, it would be able 
to move. Grandeur of conception, trutli of nature^ 
and ]mrity of taste, seem to have been at their 
height when the masterpieces which adorned the 
temple of Minoi'vu at Athens, of which we have 
only these imperfect fragments, were produced. 
Compared with these,' the lateri Greek statues dis- 
play a more elaborate workmanship, more of the ar- 
tifices of style, 'fhe several parts are more uniform- 
ly balanced, made more to tally like modern periods : 
each muscle is more' equally brought oaf, and more 
highly finished as a part, but not with the same sub- 
ordination of each part to tlie whole. If some of 
thcise wonderful productions have a fault, it is the 
want of that entire and naked simplicity wliich per- 
vades the whole of the Elpn marites, 

WoiVi of Having spoken here of the Greek statues, and 

^*‘*1 of the works of Raphael and Michael Angelo, as far 

Aiiist& as relates to tlie imitation of nature, we sliall attempt 

to point out, to the best of our afi^W, and as con- 
cisely as possible, what we conccivi^. to be their ge- 
neral and characteristic excellences^ The ancients 
excelled in beauty of form; Michael Angelo in 
grandeur of conception ; Rapliael in expression. , In 
Raphael’s faces, particularly his women, the expres- 
sion is very superior to the form ; in the ancient sta- 
tues, the forn| the principal thing. The infievest 
which the latt^%xcite, is in a manner external $ it 
depends on a ceclain grace and lightness of appear- 
ance, joined With exquisite symmetry and refined 
susceptibility to YoluptuQus emotions} but there is in 


general a want uf pathos. In tlieir looks, we do not I'ine Art^. 
read the workings of tlie heart ; by their beauty they 
seem raised above the sufibrings of humanity, by tlieiV 
beauty they are deified. The pathos which th^ ex- 
hibit is rather that of present and pliysical Stress, 
than of deep internal sentiment. What has been 
remarked of Leonardo da Vinci, is also true of Ra- 
phael, that there is an angelic sweetness and tender- 
ness in his faces, in. which human frailty and passion 
are parffied by the sanctity of Religion. The ancient 
statuejt ato finer objects for the eye to contemplate ; 
they represent a more perfect race of physical beings, 
we have, little sympathy with them. In Ru- 
phael, all our natural sensibilities are heightened and 
refined by the sentiments of faith and hope, pointing 
niystefiously to the interests^ of anbtlier world. The 
same intensity of passion a{^ear6 also to distinguish 
Raphael ftom Michael Angelo. Michael Angelo’s 
forms are grander, but they arc not sojnibrmed with 
expression. Ruphaers, however df^ihary in them- 
selvt*8, are full of expression, “ even to o’erflow- 
ing ;** every nerve and muscle is impregnated with 
feeling, — bursting with meaning. In . Michael Ange- 
lo, on tho contrary, the powers of body and mind ap- 
pear superior to any events that can liappen to them; 
the capacity of thought and feeling is never full, 
never strained or tasked to tlie extremity of what it 
will bear. All is in a lofty repose and solitary gran- 
deur, wliich no human interests can shake or dis- 
turb. It has been said, that Michael Angelo paint- 
ed man, and Raphael men ; that the one was an epic, 
the other a dramatic painter. But the distinction 
we have stated is, perhaps, truer and more intelligi- 
ble, viz. tliat the one gave greater dignity of form, 
and the otlier greater force and refinement uf expres- 
sion. MichOcl Angelo, in fact, borrowed Ins style from 
sculpture. He represented,, in general, only single 
figures (witli subordinate acconipaiiiments), and had 
not to express the coufiicting actions and passions of 
a multitude of persons. It is ihen^fbre a mere truism 
to say, that his compositions are not dramatic. Hu 
is much more picturesque than Raphael. The whole 
figure of his Jeremiah droops end hangs down like a 
majestic tree surclmrged witli sliowers. llis draw- 
ing of the human form has the characteristic free- 
dom and boldness of Titian’s landscapes. 

After Michael Angejio and Kaplmel, there is no 
doubt that Leonardo da Vinci, aud Correggio, are 
the two painters, in modern times, who have carried 
historical expression to the highest ideal perfection; 
and yet it is equally certain that their heads are care- 
fully copied from faces and expressions in nature. 

Leonardo excelled principally in his women and 
(dnldren. We find, in his female heads, a peculiar 
charm of expression ; a character of natural sweet- 
ness and tender playftilness, mixed up with the pride 
of conscious intellect, and the gracef ul reserve of per- 
sonal dignity. He blends purity with voluptuous- 
ness ; and the expression of his women is equally 
characteristic of the mistress or the saint.” His 
pictures .are worked up to the height of the idea ho 
had conceived, with an elaborate felicity ; but this 
idea was evidently first suggested, and afterwards 
relij^ously compared with nature. Tliis was his cx- 
ceUencoi fiiult is, that his style of execution is 
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Fine Arts* tdo mathematical ; tliat is, his Mcil does not follow 
the graceful variety of the detaili of objects, but sub- 
stitutes certain reamed eradtticmiy. both of form and 
colouiri producing eqip changes in equal distances^ 
with a mechanical uniformity. Leonardo was a man 
of profound l^minff as weU as genius, and perhaps 
transierred too much of the foimalily of science to 
his ihvourUe art. 

The masterpieces of Correggio liavc the same 
identity with natui^ thb same stamp of trutit Jtle 
has indeed given to his pictures the utmost softness 
and rciinement of outline and expression i but this 
idea, at which ho constantly aimed, is filled up with 
all the details and varieties which such heikda would 
have in nature. So far from any thing lik% a naked 
abstract idea, or middle the individuality of his 
faces hiiB something peedW in it, even approaching 
the grotesque. He has endeavoured to knprass habi* 
tuolly on me countenance, those undulating outlinea 
which rapture or tendemeiB leave diere, and has 
chosen for this purpose those forms and proportions 
which most obviously assisted his design. 

As to the colouring of Correggio, it is nature it- 
self. Not only the general tone is perfectly true, 
but every spbctc and pafticle is varied in eddur, in 
relief, in texture, with a care, a felicity, and an ef- 
fect, which is almost magical. His light and shade 
are equally admirable. No one else, perhaps, over 
gave the some harmony and roundness to his com- 
positions. So true are Kb 8hadow8,-^quaUy free 
f rom, coldness, opacity, or false glare so clear, so 
broken^ so airy, and yet so deep, that if you hold 
your hand so as to cast a shadow on any part of the 
flesh which is in the light, this part, so shaded, will 
present exactly the same appearance which the paint- 
er has given to the shadowed part of the picture. 
Correggio, indeed, possessed a gfeater ^iety of ex- 
cellences in the different departments oS hb art, than 
any other painter ; and yet it b remarkable, that the 
tmpressioii which hb pictures leave upon the mind of 
the common spectator, is monotonous and compara- 
tively feeble. His style is in some degree mannered 
and confined. For instance, he b without the force, 
passion, and grandeur of Eaphael, who, however, 
possessed his softness of expression, but of expression 
only ; and in colour, in light and shade, and other 
qualities, was quite inferior to Correggio, We may, 
perhaps, solve thb apparent contradiction by saying, 
that lie applied the power of his mind to a greater 
variety of objects than others; but that thb power was 
still of the same character; consisting in a certain cx- 
qubite sense of ^le harmonious, the soft and graceful 
in form, colour, and sentiment, but with a deficiency 
of strengtli, and a tendency to effeminacy in all these. 

After names of Raphael and Correggio, we shall 
mention timt of Guido, whose foiuale faces are ex- 
ceedingly beautiful and ideal, but alt^ther common- 
place' vapid, compared with those of Raphael or 
Correggio; and they are so, for no other reason but 
that the general idealltey convey is not enriched and 
strengthened by an intense contemplalieii of nature. 
For tlie same reason, we cap ceneetve nothing 
more unlike the antique than thd figures of Nicholas 
Poussin, except as to the preservai^ of the cos- 
iuine ; aud it is perhaps diieflyowiiig to*the habit of 


studying his art at second-hand, or by means of sci- Hus Ari» 
entinc rules, that the great merits of that able paint- 
er, whose understanding and genius are unquestion- 
able, are confiued to his choice of subjects for his 
pictures; and his manner of telling the story. His 
landscapes, which he prob^y took from nature, are 
superior as paintings to his historical pieces. The 
faces o€ Poussin want natural expression, as his figures 
want grace ; but the back-grounds of his historical 
compositions can scarcely be surpassed. In hie 
plague of Athens, the very buildings seem stiff with 
Iiorror. Hb giants, seated on the top of their fabled 
. mountains, and pli^iiig on their Pan’s pipes, are as 
familiar and natural as if they were the ordinary in- 
Imbitants of the scene. The finest of his landscapes 
is his picture of the Deluge, The sun is just seen 
wan and drooping in hb course. The sky b bowed 
down with a weight of waters, and Heaven and earth 
seem mingliug together. 

Titian b at the head' of the Venetian school. He 
is die first of all colourbts. In delicacy and purity 
Correggio is equal to him, but hb colouring haanot 
the, same warmth and gusto in it. Titian’s flesh-co- 
loib partalfos of the glowing nature of the climate, 
and of the luxuriousness of the manners of his coun- 
try. He represents objects not through a merely 
lucid medmm, but as if tinged with a golden light. 

Vbt it b Wonderful in how Iowa tone of local colour- 
ing hb pictures are pain^d,^— how rigidly hb means 
are husbanded. His moitt , gorgeous effseta are pro- 
duced, not less by keeping down, thanfoy heigliten- 
ing hb colours ; the fineness of hb gelations add^ to 
tl)^ variety and force ; and, with him, truth is the 
same tiling as splendour. Every thing is done by the 
severity of hb eye, by the patience of his touch. He 
is enabled to keep pace wtfo nature, by never hurry- 
ing oh before her ; and as he forms the broadest 
masses out of innumerable varying parts and minute 
strokes of tlie pencil, so heimites and harmonises the 
strongest contraslia fay ibe.most imperceptible transi- 
tions. Every dbtihetibn is relieved and broken by 
some other intemediate dbtinction, like half notes 
in music ; and all thb accumulation of endless va- 
riety b^s# mbna^, as only to produce tlie majestic 
simpl^ei^ of nature ; so that to a common eye there 
b nothing extraordinary ui hb pictures, ahy more 
than in nature itsolE It b, we believe, owing to what 
has been, here stated, that Titian b, of all painters, 
at once the easiest the most difficult to copy* 

He is die most diffijcult to copy perfectly, for the ar- 
tifice of hb colouring and execution is hid in its ap- 
pment simplicity ; and yet die knowledge of nature, 
and the arrangenient of the forms and masses in his 
pictares, b so mi^rly, that any copv made from 
them, even thaZi^est oudiue or sketch can hardly 
fail to ^ve a look of high art. Because he was the 
greatest colourist in the worlds tins, which was bis 
most {wominent; has, fo 9 shortness, been considered 
as his only excellence ; and he has been said to have 
been ignorant of drawing. What he was, generolly 
speakmg, deficient was invendon^^qomposidon, 
inough even thisappsaro ^ have bemiore from ha- 
bit than want of power; but hb dniwing of actual 
forms, where’ they were not to be put fko momentary 
action, or adapm to a particular expression,, was as 
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Arta. fine as possible. His,drawing of tbe forms of inani- 
mate objects is unrivalled. His trees have a marked 
character and pliysiognomy of their own» and exhibit 
an appearance of strength or flexibility, solidity or 
lightness, us if they were endued with conscious power 
and purposes. Character was anotbtf excellence 
which Titian possessed in the highest degree. It is 
scarcely speaking too highly of his portraits to say, tha|; 
they have as much expression, tlmt is, convey as fine 
an idea of intellect and feeling, as the historical lieads 
of Uaphael. The chief difference appears to be, that 
the expression in Raphael is more imaginary and con- 
templative, and in Titian more personal and constitu- 
tional. The lieads of the one seem tliinking more of 
some event or subject, those of the other to be think- 
ing more of themselves. In the portraits of TiUan, 
ns might be expected, the Italian chai'acter aliri^s 
predominates ; there is a look of }iiercih^ sagacity, of 
commanding intellect, of acute sensibility, which it 
would be in vain to seek for in any other portraits. 
The during spirit and irritable passions of tlie age and 
country, are distinctly stamped upon 'their counte- 
nances, and can be as little mistakco as the costumO 
which th(7 wear. The portraits of Raphael, tboMgh 
full of profound thought and feeling, have mofe of 
common humanity about them. Titian^s portraits are 
the most historical that ever were painted ; and.tliey 
arc so, for this reason, that they have most consistency 
of form and expression. His portraits of Hippolito de 
Medici, and of a young Neapolitan nobleman, lately 
in the gallery of the Louvre, are a striking contrast in 
this respect. All the lines of the face in the one, the 
cyc’brows, the nose, the comers of the moutli, the 
contour of the lace, present the same sharp angles, 
the same acute, edgy, contracted, violent expression. 
The other portrait has the finest expansion of feature 
and outline, and conveys tbe. most exquisite idea pos- 
sible, of mild, thoughtful sentiment* The consisten- 
cy of the expression constitutes, as greht a charm in 
Titian’s portraits, as the harmonj^ of the colourin]^^ 
The similarity soihctimos objected to his heads, is 
partly nation^, and partly arises from the class of 
persons whom he painted. He pathtqd^nly Italians ; 
aud in his, time it rarely happened, mdf ]iiuiy but per- 
sons of the highest rank, Senators, or Oardinhls, sat 
for their pictures. The similarity of costume of the 
dress, the beard, &c. also ad^ to we similarity of their 
appearance. It adds, at thb same time, to their pic- 
turesque effect ; and the mieration .in this respect, is 
one circumstance among others that has been injuri- 
ous, not to say fatal, to modern "art. This observa- 
tion is not confined to por^ait ; for the.hired dresses 
with which our historic paiuters clothe their figures, 
sit no more easily on the imagii^tipn of the artist, 
than they do gracefully on the la}^«|^es over^ivhich 
th^ are thrown. j;' 

(jiorgioni, Paul Veronese, Tintoret, arid the Bas- 
aans, are the remaining great names of the Venetian 
school. Ttie excellence of all of them consisted in 
the bold, masterly, and striking imitation^ of nature. 
Tlieir want of /omiy and eleyated character, is, 
indeed, a copi^t subject of reproach against ^lero. 
Gior^oni tal^ the first f^lace gmong them ; "lbr be 
was'in some measure the master cf Titiaxb whereas 
VOL. X. PAKT xr. 


the otlicrs were only his disciples. Tlie Carraccis, AHs. 
Domenichino, and the rest of the Bolognese school, 
formed themselves on a principle of combining the 
excellences of the Roman and Venetian painters, in 
whidi they for a while succeeded to a considerable 
degree ; but they'.degcncrated and dwiiidlt^d away in- 
to absolute insignificance, in proportion as thty de- 
parted from nature, or the groat masters who had co- 
pied her, to mould;, their works un academic rules, 
and thej^untoms of^dbstract perfection. 

Ruben# is the Prince of the Flemish painters. Of 
all the great painters, he is perhmis the most artifi- s‘'“l 
dal,-r-we oqe who painted most from liis own Iniagi- 
nation,—- and,‘what was almost the inevitable conse- 
quence, the most of a mannerist. He had neither 
the Greek forms to study from, nor the Roman ex- 
pression, nor the high cha^cter, picturesque cos- 
tume, and sun-burnt hues which the Venetian painters 
had immediately before them. He took, , however, 
what circumstances presented to him, — a fresher and 
more blooming tone of complexion, arising from 
moistcr air, and a colder climate. To this he added 
the congenial splendour of reflected lights and sha- 
dows cast from rich drapery; and he made what 
amends he could for the want of expression, by the 
richness of his compositions, and the fantastic variety 
of his allegorical groups. Both his colouring and his 
drawing were, however, ideal exaggerations. But both 
hod particular q^uMities of the highest value. He has 
given to his ficidi greater transparency and freshness, 
thfin any ptlicr painter ; and tms excellence ho had 
from nature. One of the finest instances will be 
found in his Peasant FantUy going to Market^ in 
which the figures have all the bloom of health upon 
their countenances; and the very air of the surrounding 
landscape strikes sharp’ and wholesome on the sense. 

Rubens had another excellence ; he has |[ivcn all 
that relates to the expression of motion in his allego- 
rical figures, in his children, his animals, even in his 
treesf to a4egree which no one else has equalled, or in- 
deed approached. Tiis drawing isoilen deficient in pro- 
portion, in knowledge, and in elegance, but it is always 
picturesqvu^ 'The avowing of N. Poussin, on the con- 
trary, winch has beci& touch cried up, is merely learned 
and anatomical : he has a knowledge of the structure 
and measurements of tbe human body, but very lit- 
tle feeling of tbe grand, or beautiful, or striking, in 
form. All Rubens’s forms have ease, freedom, and 
excessive elasticity. , In the grotesque style of his- 
tork— >as in the groups of satyrs, pymphs, bacchanals, 
and animals, where striking contrasts of form are 
combined with, every kind of rapid and irregular 
movement, he has. not a rival. Witness his Silenus 
at Blenheim, where the linos seem drunk and stag- 
l^r^g ; and his procession of Cupids riding on ani- 
mals at Whitehall, witli that adventurous leader of 
the ihflemtine crew, who, with a spear, is urging a 
liCn, en which he is mounted, over the edge of the 
world ; for beyond we only see a preeijnee of clouds 
and sky. Rubens's power of expressing motion per- 
haps arose from the facility of his pencil, and his ha<» 
bittudly trusting a good deal to memory and imagi- 
nation in his compositions ; for this quality cap^ jbe 
^vjsn ao other way. His portraits are the least 
4 A 
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Fine ArU, valuable productions of his pencil* His, landscapes 
often detightfub and appear like the work of 
fairy hands* 

It remains to speak of Vandyke and llembrandt, 
the on^the disciple of Rubens, the other the entire 
founder of his own school. It b not possible for two 
painters to be more opposite. The characteristic 
merits of the former are very happily summed up in a 
single line of a poetical critic, i^re he speaks of 

TUe soft precision of the clear Vandyke,** 

The general object of this analysis of tlie works of 
the great masters, has been to show, that their pre«emi* 
nence ha» constantly depended) not on the creation 
of a fantastic, idistract excellence, existing nowhere 
but in their own minds, but in their selecting and 
embodying some one view of nature, which came 
immediately under their habitual observation, and 
which thehr particular genius led them to study and 
imitate wi^ success, lliis is certainly the case witli 
Vandyke. His portraits, mostly of English women, In 
the collection in the Louvre, have a com refreshing air 
about them, a look of simplici^ and modesty even in 
the very tone, which forms a mie contrast to the vb- 
tuptuous glow and mellow golden lustre of Titian’s ' 
Italian women, tliere is a quality of ftesh*colour 
in Vandyke which is to be found in no other painter, 
and which exactly conveys the idea of the soft, 
smooth, sliding, continuous, delicately varied surface 
of the skin. The objects in his pictures have the 
kast possible diderence of Hght and shade, and are 
presented to the eye without passing through any 
indirect medium. It is this extreme purity and 
silvery clearness of tone, together with the fa- 
cility and precision of his particular forms, and a 
certain air of fashionable elegance, characteristic of 
the age in which he flourished, that places Van- 
dyke in the first rank of portrait painters. 

If ever there was a man of genius in the art, 
It was RembrandU He mi^t be said to have 
created a medium of his own, through which he saw 
all objects. He was the grossest and the least vulgar, 
that is to say, the least commonplace in his gross- 
ness, of all men. He wOs the most downright, 
the least fastidious of the unitators of nature. He 
took any object, he cared not what, hoyr mean soever 
in form, colour, and expression, and from the light 
and shade which he threw Upon it, it came out gor- 
geous from his hands. As Vandyke made use ^ of 
the smallest contrasts bf light and shade, and painted 
as if in the open air, Rembrandt used the most vio- 
lent and abrupt contrasts in tliis respect, ahd paiiit- 
ed his objects as if in a dungeon. His pictures 
may be said to bright with excestave darkness.*’ 
His vision had acquired a lynx-eyed idiarpness from 
the artificial obscurity to which he had accustomed 
himself. ** Mystery and silence hung upon his 
pencil'- Vet he could pass rapidly ex- 

treme to abother, and dip. his colours with equal 
success in the gloom of >>ight) or in ^ blaae of the 
noon-day sun. In Surrounding diflerent obkets 
with a medium of imaginatibn, solemd or dashing, 
he was a true pout \ inwall the rest, bb was a mere 
painter, but a jidfeter of no common stompV The 
powers of his hand weie equal to tb|^e of his eye ; 


and indeed he could not liave a|j|;empted tlic subjects Fine Aji5. 
hc.did, without an execution as wiasterly as his know- 
ledge wiw profound. His colours arc sometitnes 
dropped in lumps on the canvass ; at other times they 
are mid on as smootli as glass ; and he not unfre- 
quenUy paintod with the handle of his brush. He 
had on flur all objects as far as he had seen them. 

His histo^ and landscapes are equally fine in their 
wiqr. His landscapes we could look at for ever, 
though there is nothing in them. But ** they arc of 
the eartli, earthy,” It seems as if he had dug them 
out of nature. Every thing is so true, so real, so 
full of oil the feelings and associations which the eye 
can suggest to the other senses, that wu immediate- 
ly take as strong an afiection to them, as if they were 
our homo«-^tbe very place where wc were brought 
upj. . No length of tiiuc could add to tlie intensity of 
the impression they convey. Rembrandt is tlie least 
classical and the most romantic of ull painters. His 
Jacob’s Ladder is more like a dream than any oUicr 
nicture that ever was pointed. The figure oi Jacob 
himself is thrown in one corner of the picture like a 
bundle of clothes, while the angels hover above Uic 
darkness, in the shape of airy wings. 

. it would be needless to prove that the generality 
of the Dutch painters copied from actual objects. 

They have become almost a bye-word for carrying 
tills principle into its abuse, by copying every thing 
they saw, and having no choice or preference of one 
thing to anotlier, unless tliat they preferred that 
which was most obvious and common. We forgive 
them. They perhaps did better in faithfully and 
skilfully imitating what they had seen, than in ima- 
gining what they had not seen. Their pictures at 
least show,-tbat tliere is nothing in nature, however 
meat! or trivial, that has not its beauty and some in* 
terept belonging to it, if truly represented. W e pre- 
fer Vangweh’s views oo the borders of a canal, tlie 
yellow-tuftod bank, end passing sail, or Ruysdael’s 
woods and sparklu^ water falls, to the most classi- 
cal or eptc«composium which they could have in- 
vented outof n^ing; and we think that Teniers's 
boors, old wopicoi an^ children, are very superior to 
the little carveifisvbry Venusesin the pictua*8 of Van- 
derneer $ just ae we think Hogortha Marriage d la 
Made iab^ter tfmn hb fligisminmB, or as Mr \v ilkie's 
Card-Players is better than his Alfred. We should 
not mmdiiv fmteeju patch Fair by Teniers to a 
Cartoon ttaphacl ; but we suspect we should pre- 
fer a btitob Fair ^by Teniers to a Cartoon by the 
samo master ; or we should prefer truth and nature 
in the aheplest dress, to afi^ctation and inanity in the 
meet pmnpous diiguiM. > Whatever is genuine in 
ar^iinuft proceed' .Irom the impulse of nature and 
kimvldtial geifliiiit^l^ ... 

In the school there are but two names French auit 

of high: cefi established reputation, N. Poussin Spanish 
and Claude' Lorraine, Of the former we have 
sJr^y spoken: of the latter we shall give our npi- 
nfon when we cotae to qieaik of our own/Wilson. 

We oughrhot^to pass over the^ names of .Murillo and 
V^btoUes, fobse odmfivble Spoaish.^ Ills 

dfmcult to characterize '^ir mcnlianaixcelfo^ 
distinct iVoftt those offlie Italian and^Dutch schools. 

They may be .?a.id to hold e middle rank^ between 
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Fine Arts, the painters of mind and body. Tliey express not 
so much thought and sentiment, nor yet tlie mere 
exterior, as the life and spirit of the man. Murillo 
is probably at the head of tliat class of painters wl^o 
have treated subjects of common life. After making 
the colours on tlie canvass fbel and thkik, the next 
best thing is to make them breathe and live. But 
there is in Murillo’s pictures of this kind a look Of 
real life, a cordial flow of native animal spirits, which 
we find nowhere else. We might Iwre refer parti- 
cularly to his picture of the Two Spanish Beggar^ 
boijs in the collection at Dulwich College, which 
cannot easily be forgotten by those who nave ever 
seen it. .4, 

ProjirrfeR of We come now to speak of the progress of art 

All ill Dii- in our own Country,— of its present state,— and the 
means proposed for advancing it to still higher per- 
fection. 

IlogarUi, We shall speak first of Hogarth, both as he is the 
first name in the order of time that wq have to boast 
of, and as lie is the greatest comic painter of any age 
or country. His pictures are not imitations of still 
life, or mere transcripts of incidental scenes or oms^ 
toms ; but pnwetful moral satires, exposing vice kind 
folly in their most ludicrous points of view, and with 
A profound insight into the weak sides of character 
and manners, in all their tendencies, combinations, 
and contrasts. There is not a single picture of his, 
containing a representation of merely natural or do- 
mestic scenery. His object is not so much to hold 
the mirror up to nature,’^' as to sliow vice her own 
feature, scorn her own image." Folly is there seen 
at the height — the moon Is at the full— it is the very 
error of the time. Tlicre is a perpetual collision of 
eccentricities, a tilt and tournament of absurdities, 
pampered into all sorts of notation, airy, extrava- 
gant, and ostentatious ! Yet lie is as little a carica- 
turist as he is a painter of ktffl IHe. Criticism has 
not done him justice, ftiougb c^inion has. His 
works have received a Sanctibii which it would be 
vain to dispute, in the universal ftelight and admira- 
tion with which they have been reglvded^ ftom their 
first appearance, to the present If the 

quantity of amusement, or of matter for reflection 
which they have afforded, is that by which We are to 
judge of precedence among the Intellectual beneike- 
tors of mankind, tliere are peftiaps few persoiis who 
can put in a stronger claim to our gratitude than 
Hogarth. The wonderful knowledge which he pos- 
sessed of human life and manners, is only to be sur- 
passed (if it can be) by tlie powers of invention with 
which he has arrohgkdhis materialB, and by the mas- 
tery of execution with which ha« to ehdiodied and 
made tangible the ifbry thoughts passing move- 
ments of the mind. Some persons object to me style 
of Hogarth's pictures, or the class to which they he- 
long. First, Hogarth belongs to no class, oT, if he 
belongs to any, it is to the aame class as Fielding, 
Smollett, Vanbrugh, and Moliere. Besides, the me- 
rit of his pictures does not depend on the nature of 
his subjects, b^ on the knowledge displayed of them, 
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on the number of ideas, on the fund of observation Fine Arts, 
and amusement contained in them. Make What de* 
ductions you please for tlie vulgarity of the subjects— 
yet in tlie research, tiie profundity, tlie absolute 
truth and precision of the delineation of character, 
in the invention of incident, in wit and humour, in 
life and motion, in everlasting variety and originality, 

—they never have* and probably never will be sur- 
passed. Tliey stimulate the faculties, as well as 
amuse them. ** Other pictures we sec, Hogarth’s 
we read r* 


There is one error which has been frequently en- 
tertained on this subject, and which we wish to cor- 
rect, namely, that Hogarth’s genius was confined to 
the imitation of the coarse humours and broad farc.e 
of the lowest life. But he excelled quite as much in 
exhibitmg the vices, the fptly, and frivolity of the 
tashionaldc manners of his time. His fine ladies do 
not yield the palm! of ridicule to his waiting-maids, 
and his lords and his porters are on a very respectable 
footing of equality. He is quite at home, either in 
St Giles’s or St James's. There is no want, for ex- 
ample, .in his Marriage d la Mode^ or his Taste in 
High L(fe, of afiectatioo verging into idiotcy, or of 
languid sensibility that might 


" Die of a rose in aromatic pain.** 


Many of Hogarth’s characters would form admirable 
lUustrations of Pope’s Satire's, who was contemporary 
with him. !n short, Hogar^ was a painter of real, 
not (if low life. He was, as we have said, a satirist, 
and consequently his pencil did not dw'ell on the 
grand and oeautiftd, but it glanced with equal suc- 
cess at the absurdities and peculiarities of high or 
low life, ** of the great vulgar and the smolJ." 

To this it most be added, that he was as great a 
master of passion as of humour. He succeeded in 
low tragedy, as much as in low or genteel comedy, 
and bad an absolute power in moving the aftections 
and rending tiio hearts of tiie s^ctators, by depict*^ 
ing the eflects of tiie most dreadful calamities of hu- 
nfon life, on common minds and common counte- 
nances. Of this, the Rakers Progress, particularly 
the Bedlam scene, and many others, are unanswer- 
able proofii. Hogarth's merits, as a mere artist, arc 
not confined to his prints. In genesal, indeed, this 
is tiie case. But when he chose to take pains, he 
could add the delicacies of execution and colouring 
ki jtiie highest degree to those of character and com- 
positiem; as is evident in tiie series of pictures, all 
equally well painted, of the Marriage h la Mode, ex- 
hibitea lately at the British Institution. 

We shall next apeak of Wilson, whose pictures WUsou. 
may be divided into three classes; — his Italian 
todseapes, or imitations of the manner of Claude,— 
his dd|»es of Englitii scenery,— and his historical 
compdiitions. The first of tiiese are, in our opi- 
nion, by much the tot ; and we appeal, in sn^ 
port of this (minion, to the Apollo and ihe Seasons, 
and to the Phaeton^ The figures are oi' course out 
of the question (these being as uncoutii and slovenly 
08 Claude’s are insipid and finical) ; but the landscape. 


* See an admirable Essay on the genius of Hogivtb, by Charlc| Lamb, in a periodical work, called Th>^ 

Rrjlcchr, 
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inbftth picturea, is delightful. In looking at them, 
wc breathe the air which the scene inspireK, and feel 
the genius of the place present to us. In the first, 
there is the cool freshness of a misty spring morning ; 
the sky, the water, the dim horizon, all convey the 
same feeling. The fin<^ grey tone, and varying out- 
line of the hills i the graceful form of the rctii ing lake, 
broken still more by the hazy shadows of the objects 
that repose on its bosom ; the light trees that expand 
their branches in the air j and the dark stone figure 
and mouldering temple, that contrast strongly with 
the broad clear light of thejising day,— give a charm, 
a truth, a force and harinonv to this composition, 
which produce the greater pleasure the longer it is 
dwelt on. Tile distribution of light and sh^de re- 
sembles tlie effect of light on a globe. ^ The Phaeten 
has the dazzling fervid appttirance of an autumnal 
evening; the golden radiance] streams in solid masses 
from behind the flickering i^uds; every object is 
bakinl in the sun >— the brown fore-gi‘ound, the thick 
foliage of the trees, die streams, shrunk and stealing 
along behind tlie dark high banks,— combine to pro- 
duce tliat richness, and characteristic unity of eflSct, 
which is to be found onl^ ip nature, or in art derived 
from the study and imitation of nature. These two 
pictures, as they have the greatest general effect, are 
also more carefully finidica than any other pictures 
we have seen of his. 

In general, Wilson's views of Engiish scenery want 
almost every thing that ought to recommend them. 
Tlie subjects he has chosen Ve rtot well fitted for the 
l^dscape-pointcr, and dicro is nothing in the execu- 
tion to redeem them. Ill-shaped mountains, or great 
heaps of earth, 'trees that grow against tliem without 
character or elegance, motionless waterfalls, a want 
of relief, of transparency and distance, without the 
imposing grandeur of real magnitude (whidi it is 
scarcely within the province of art to give),— are the 
chief features and defecU of this Class of his pic- 
^ tures. In more confined scenes, the effect must de- 
pend almost entirely on the difference in the ex- 
ecution and the details ; for the difference of co- 
lour alone is not sufficient to give relief to objects 
placed at a small distance from the eye. But, 
m Wilson, there are commonly no details, — all is 
loose and general ; and this v^y circumstance, whic^ 
might assist him in giving the massy contrasts of Jt^t 
ana shade, deprived his pencil oi all force and pre- 
cision wjtliin a limited space. In general, air is ne- 
cessary to the landscape-painter ; and, for this rea- 
son, the lakes of Cumberland and Westmoreland af- 
ford few subjects for landscape-painting. However 
stupendous uie scenery of that country is, and how- 
ever powerful and lasting the impression which it 
must always make on the imagination, yet the eflect 
is not produced merely tlirough the medium af the 
eye, but arises chiefly from collatci^ and associated 
leelio^ There is ttie knowledge of the physical 
magnitude of the objects in the midM of whicii we 
arc placed,-— the slow, iniprogressive motion, which 
wc make in traversing them;— there is the ab- 
rupt precipice, the torrent’s roar, the boundless 
expanse of the prospect from the highest moun- 
tains.— the difficulty of their ascent, their loneli- 
ness and silence ; in short, there is a constant sense 
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and superstitious awe of the collective power of mat- Ari«. 
ter, of the gigantic and eternal forms of nature, on 
which, from the beginning of time, the hand of man 
has made no impression, and which, by the lofiy re- 
flections they excite in us, give a sort of intellectual 
sublimity OtOn to our sense of physical weakness. 

But there is Bttle in all these circumstances that can 
be trAiislatcd into the picturesque, which makes its 
appeal immediately to the eye. 

Wilson's historical landscapes, his ^'iobe, Celadon 
and Amelia, &c. do not, in our estimation, display 
either true taste or fine imagination, but are aflected 
and violent exaggerations of clumsy common nature. 

They are made up mechai^cally of the same stock 
of materials,— an over-hanging rock, bare shattered 
trees, black rolling clouds, and forked lightning. The 
figures, in the most celebrated of these, arc not like 
the children of Niobe, punished by the Gods, but 
like a group of rustics, crouching from a hnil-storm. 

We agree With Sir Joshua Reynolds, that Wilson's 
mind was not, like N. Poussin's, suificicntly imbued 
with the knowledge of antiquity to transport the 
imagination three thousand years back, to give natu- 
re objects a sympathy with pretcimatural events, and 
to’inform rocks, and trees, and mountains, witli the 
presence of a God. To sum up his gimcral cluirac- 
ter, we may observe, that, besides his excellence in 
aerial, perspective, Wilson had peat truth, harmony, 
and depth of local colouring. He had a fine feeling 
of the projiortions and conduct of light and shade,, 
and also an eye for gracefhl form, as far as regards 
the bold and varying outlines of indefinite objects ; 
as may be seen in his foregrounds, Ac. where the 
a^st is not tied down to an imitation of characteris- 
tic and articulate forms. In his figures, trees, cattle, 
and ia everything having a determinate and regular 
form, his pencil was not only deficient in accuracy of 
outline, but even in perspective and actual relief. 

His trees, in particular, frequently seem pasted on the 
canvass, like botanical specimens. In fine, we cannot 
subscri^ to the opinion of those who assert, that 
Wilson was superior to Claude as a man of genius ; 
nor can we discern any other grounds for this opi- 
nion, than whM would lead to the general con- 
clusioh,— that the more slovenly the performance 
the finar die picture, and that that which is imper- 
fect ia superior to that which is perfect. It might 
be said, on the eamc^principle, that the coarsest sign- 
painting is better than tlie reflection of a landscape 
in a mirror; and the objection that is sometimes 
made to the mere imitation of nature, cannot be made 
to the landscapes of Claude, for in them the Graces 
themselves have, with their own bands, assisted in se- 
lecting and di^odng every object. Is the general 
effect in ^piettt^s injured by the details? Is the 
truth inconsistent with the beauty of the imitation ? 

Does din perpetual profiision of <d>jects and scenery, 
all perfect in flfemWves, interfere with the simple 
grandeur and comprehensive magnificence of the 
whole ? Does the precision with which a plant is 
marked in the foreground, take away from the air- 
draum distinctions of ihe blue glimmering horizon I 
Is there any want of tfiat endless any space, where 
the eye wanders at fiberty under the open sky, ex- 
plores distant objects, and returns back as irom a de» 
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Fine Arti, lightful journey ? There is no comparison between 
Claude and Wilson* Sir Joshua lleynohls used to say, 
that there would be another Raphael before tliere 
would be another Claude. His landscapes have all 
that is ex<juibite and refined in art and nature. Every- 
thing is moulded into grace and barn^ny ; and, at 
the touch of his pencil, shepherds with tlicir fiocks, 
temples and groves, and winding glades, and scatter- 
ed hamlets, rwe up in never-ending succession, under 
tlic azure sky and the resplendent sun, while “ uni- 
versal Pan, 

<< Knit with the Giaces, anrt the hours in dance, ^ 
Leads on the eternal spiiug.'*— — 

Michael Angelo has left, in one of his sonnets, a 
fine apostrophe to the earliest poet of Italy ; 

Fain would 1, to be wliat oiir Dante was. 

Forego the happiest forluaes of munkniil.” 

Wliat landscape-painter does not feel this of Claude? * 
iiuins* We have heard an anecdote connected with the 
borough, reputation of Clainsborough's pictures, which rests 
on pretty good authority. Sir Joshua Reynolds, at 
one of the Academy dinners, sj^eaking of t^ains- 
boruugh, said to a friend,—*^ He is undoubtedly ihe 
best English landscape-painter#'* ** No,” said Wil- 
son, who overheard the conversation, he is not 
the best landscape-painter, but he is the best por- 
trait-painter in England.” They were both wrong ; 
but the story is creditable to tlie versatility of Gains- 
borough’s talents,^ 

Those of his portraits which we have seen are not 
in the first rank. They are in a good measure imi- 
tations of Vandyke ; and have more an air of genti- 
lity than of nature. His landscapes are of two 
classes or periods ; his early and his later pictures. 
The former are minute imitations of nature, or of 
painters who imitated nature, sucli as Huysdaef, &(’. 
some of which have great tru^.and clearness. His 
later pictures are flim$y caricatures of Rubens, who 
liiinself carried inattention to the details to the utmost 
limit that it would bear. Many of Gainsborough s 
latter landscapes may be compi^e| to wa- 
ter-colour drawings, washed in by iiu^flamegl;b)ove- 
ments of the hand, without any communication widi 
the eye. The truth seems to be, that Gaiusborougli 
found there was something wonting in his mu- 
nery that is, something beyond the literal imitation 
of the details of natural objects ; and he appears to 
have concluded rather hastily, that the way to ar- 
rive at that something more, to discard truth 
and nature altog^er. His fame rests princjpally, 
at present, on his fancy-pieces, cottage-children, 
shepherd-boys, &c. These hav^, often great truth, 
great sweetness, and the subjec^lare. often chosen 
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with great feJicity. We too often find, however, Fine^ 
even in his happiest efforts, a consciousness in'*^"V^^ 
the turn of the limbs, and a pensive languor in the 
expression, which is not token from nature. We think 
the gloss of art is never so ill bestowed as on suoli 
subjects, the essence of which is simplicity. I(, is 
perhaps the general fault of Gainsborough, that he 
presents us with an ideal common lil'e, of which we * 
have had a surfeit in poetry and romance, iiis sub- 
jects are softened, and sentimentalised too much ; 
it is not simple unaffected nature that we see, but 
nature sitting for her picture. Our artist, we sus- 
pect, led the way to that masquerade style, which 
piques itself ion giving the air of an Adonis Ip the 
driver of a hay-cart, and models the features of a 
milk-maid on the principles of the antique* His 
Woodman* s Head is admirable. Nor can too much 
praise be given to bis Sht^kerd Boy in a Storm ; in 
which the unconscious simplicity of thq boy’s ex- 
pression, looking up with his hands folded and with 
timid wonder,.— the noisy chattering of a magpie 
perched above,.— and the rustling of the coming storm 
in the branches of the trees, produce a most de- 
lightful and romantic impressioii on the mind. 

Gainsborough was to be considered, perhaps, ra- 
ther as a man of delicate taste, and of an elegant 
and feeling mind, tlian as a man of genius ; as a 
lover of the ar^ rather than an artist. lie devoted 
himself to it, with a view to amuse and soothe his 
mind, with the ease of a gentleman, not with the 
severity of a professional student. He wished to 
make his pictures, like himself, amiable ; but a too 
constant desire to please almost unavoidably leads 
to affectation and effeminacy. He wanted that vi- 
gour of intellect, which perceives the beauty of 
truth ; and thought that painting was to be gained, 
like other mistresses, by flattery and smiles. It was 
an error which we are disposed to forgive in one, 
around whose memory, both as an artist and a man, 
many fend recollections, many vain regrets, must al- 
ways linger, f 

The authority of Sir Joshua Reynolds, both from Sir Joshua 
his example and instructions, has had, and still con- RtyooKik. 
tinues to have, a considerable influence on the state 
of art in this country. That influence has been on 
the whole unquestionably beneficial in itself, as well 
os highly creditable to the rare talents and olegaiu 
mind of Sir Joshua ; for it has raised the art bf paint- 
ing from the lowest state of degradation, --.of dry, 
meagre, lifeless inanity, to something at least re- 
iqiectable, and bearing an affinity to the rough 
strength and bold spirit of the national character. 

WheUier the same implicit deference to his authori- 
ty, which has helped to advance the art thus far, 
not, among other ca^s, limit and retard its 
Ibtuiie progress I Whethef there are not certain ori- 


* This painter’s book of studies from haturo, commonly called Liler Verita^^ disproves the truth of the 
general cminion that his landscape are mere artificial compositions, for the finished pictures are nearly fac- 
similes or the original sketches. 

f The idea^ the necessity of improving upim nature, and giving what was called a flattening likeness, 
was universal in this country fifty years ago ; sd that Gainsborough is not to be so much blamed for tam- 
pering with hisisubjects. 
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FiiicAriiii ginal errov») both in bis priociploa «od practice, 
which, tile farther tJwy are prooeodod in, the farther 
they will lead u§ from the trudi I Whether there is 
not a systematic bias from the right line by which 
alone we can arrive at the goal of the highest per- 
fection ?-*.aro questions well worth considering. 

We shall begin wMi Sir Joshua's merits as an art- 
* ist. Tliere is one error which we wish to correct at 
setting out, because we think it important There 
is not a greater or more unaccountable mistake than 
the supposition that Sir Joshua Reynolds owed his 
succeM or excellence in his profession, to his having 
been the Jrst who introduced into this country more 
gonerjd principles of the art, and who raised portrait 
to the oignity of history from the low dru(%erv of 
copying the peculiarities, meannesses, and details of 
individual nature, which was all that had been at- 
tempted by his immediate predecessors# This is so 
fhr {torn hmdg true, that die very reverse is the fact# 
If Sir Jeehua tUd not give these details and peculia- 
rities so much 41 might be wished, those who went 
before him did not give them at all. Those preteiUl- 
ed general principles of the art, which, it is said, 
** alone give value and dignity to it,'' had been 
pushed to their ehtremest absuraiiy before his time ; 
and it was in getting rid of the mechanical systema- 
tic monotony and ntiddle form^ by the help of which 
Lely, Kneller, Hudson, the French painters, and 
others, carried on their manufactories of history and 
face-painting, and in retumingtas far as he did return) 
* to die truth and force of individual nature, diat the 
secret both Of his fame and fortune lay. llie pedan- 
tic, serrile race of artists, whom Reynolds super- 
8eded> liad carried die abstract principle of improving 
on nature to such a degree of refineiaent, that they 
left it out altogether \ and confounded all the varie- 
ties and irregolarides of form^ feature, character, 
expression or attitude, in the same artificial mould of 
fancied grace and fushionoble insipidity. The por- 
traits of KneUer, for example, seem all to have been 
turned in a machine ; the eye-brpws are arched as if 
by a compass; 'the mouth curled, and the chin dim- 
pled, the head turned on one side, and the hands 
plac^ in die same ailbcted position# Ihe portraits 
of this mannerist, therefore^ are as like one another 
as the dresses which were then in foshion ; and have 
the satno dignity and value" as the full-bottomed 
wigs which groc^ dieir originals. The superiori- 
ty of Reynolds consisted in his being varied and natu- 
ral, mstcad of being artificial and uniform. The spirit, 
grace, or dignity wliich be added to I'lis portraits, be 
borrowed from nature, and not fkom the ambiguous 
quackery of roles. His feeling of truth atui nature 
was too strong tb permit him to adopt the unmeaning 
stylo of KneUer and Hudson ; but bis logical acute- 
Tiess was not such as to enable him to detect the ver- 
bal fallacies and ^eculative absurdities which he had 
learned from RichiudsOh and C.03^1 1 and, from 
some defats in his own practice, he was led to con- 
found negligence with graildeur. But of this here- 
after. 

Sir Joshua Reynolds owed his yi# superiority 
over his contemporaries to incessant practice, and 
liabitual attention to nature, to quick organic sensi- 
bifitv, 1.0 considerable power of observation, and still 
1 ! 


greatertaste in perceiving and availing himself of those 
excellences of others, wdiidi lay within his own walk 
of art. We can by no means look upoa Sir Joshua 
as having a claim to the first rank of genius. He 
would hardly have been a great painter, if other 
greater painj^s had not lived before him. He would 
not have given a first impulse to the art, nor did he 
advance any part of it beyond tlie point where he 
found it. He did not present any new view of na- 
ture, nor is he to be placed in the same class with 
those who* did. Even in colour, his pallet was 
spread for him by the old Masters, and his eye im- 
bibed its full' perception of depth and harmony of 
tone, from the Dutch and Venetian schools, rather 
than from nature. His early pictures are poor and 
fiitnsy. He indeed learned to see the finer qualities 
of nature through the works of art,' which he, per- 
haps, might never have discovered in nature itself. 
He became rich by the accumulation of borrowed 
wealth, and his genius was the offspring of taste. He 
combined and applied the materials of others to his 
own purpose, with admirable success ; he was an in- 
dustrious compiler, or skilful translator, not an ori- 
ginid inventor in art. The art would remain, in ail 
Its emential elements, just wliere it is, if Sir Joshua 
had. never lived. He has supplied the industry of* 
future plagiarists with no new materials. But it has 
been well, observed, that the value of every work of 
art, as well as the genius of the artist, depends, not 
more on the degree of excellence, than on the de- 
gree of originality displayed in it. Sir Joshua, how- 
ever, was perhaps the most original imitator that ever 
appeared in the world : and the reason of this, in a 

g reat measure, was, that he was compelled to com- 
ine what he saw in art, with what he saw in nature, 
which wos constantly befbre him. The portrait- 
painter is, in this respect, much less liable than the 
historical painter, to deviate into the extremes of 
manner and afihetation ; for he cannot discard nature 
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altogether, under the excuse that she onh/ puts hm 
out. Ife must meet her, face to face ; and if be is 


not, incorrigible, he will See something there tliat 
cannot fail to bo of service to him. Another rir- 


cumstance which must have been favourable to ISir 
Joshua was, that though not the originator in mint 
of ime^ he was the first Englishman who transidaDt- 
cd the hi{i^er excellences of his profession into his 
own counties and bad the merit, if not of an inven- 
tor, of « reformer of tlic art# His mode of painting 
had the graces of novelty in the age and country 
in which he lived ( and he had, therefore, all the 
stimulus to exertion, which arose from the enthu- 
siastic applause of bis contemporaries, and from a 
desire to expand fmd refine the taste of the public. 

To an eye for colour and for effects of light and 
shade, Sir Joshha iiaited a strong perception of indi- 
vkIubI character, 7-4 lively feeling of the quaint and 
grotes^e inexpieisioh, and great mastery of execu- 
tion. He lnid» comparatively little knowledge of 
drawing, either as it regarded proportion or form. 
The beauty of some of bis female laces and imures 
arises almost entirely fro;q tlicdr softpess aud.lfesln- 
ness. His pencil wanted firmness and precision. 

expression, even of his best portraits, seldom 
implj^ either lolly or impassioned intellect or deli- 
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JiM! Al ls, cate sensibility. He also wanted grace, if grace re- 
quires simplicity. The mere negation of stiffness 
and foniuility is not grace ; for looseness and distor- 
tion are not grace. His favourite attitudes are not 
easy and natural, hut the affectation of ease and na- 
ture. They are violent deviations from'a right line. 
Many of the figures in his feney-picces are placed 
in postures in which they could not remain for an 
instant without extreme difficulty and awkwardness. 
We might instance the Girl drawing with a pencil^ 
and some others. His portraits are his best pictures, 
and of these his portraits of men arc the best ; his 
pictures of children are the next in value. He had 
tine subjects for the former, from the masculine sense 
unci originality of character of many of tlie persons 
whom he painted ; and he had 'also a great advantage 
(tts fur as practice went) in painting anumber of persons 
of every rank and description. Some of the finest and 
most interesting are those of Dr Johnson, Goldsmith 
(which is, however, too much a more sketch), Baretti, 
Dr Burney, John Hunter, and the inimitable portrait 
of Bishop Newton. The elegant simplicity of clm- 
racter, expression, and drawing, preserved through- 
out the last picture, even to the attitude and niodc 
of handling, discover the true genius of a paiaitet. 
We also remember to have seen a print of Thomas 
Warton, than which nothing could be more charac- 
teristic or more natural. These were all Reynolds's in- 
timate acquaintances, and it could not be said of 
them that they wore men of ** no mark or likelihood.’* 
Their traits had probably sunk deep into the artist's 
mind ; he painted them as pure studies from nature, 
copying the real image existing before him, with all 
its known characteristic peculiarities ; and, with os 
much w'isdom as good-nature, sacrificing the graces 
on the altar of friendship. T4iey are downright 
portraits, and nothing more, and they arc valuable in 
proportion. In his portraits of women, on the con- 
trary (with very few exceptions), Sir Joshua appears 
to have consulted either tlie vanity of his employers 
or his own fanciful theory. They have not the look 
of individual nature, nor have they, to compnsote 
tlie w^ant of this, cither peculiar elegance of form, 
rehncincnt of expression, delicacy of eomplexioil, or 
gracefulness of manner. Vandyke’s attitudes have 
been complained of as stiff and confined. Reynolds, 
to avoid tilts defect, has fallen into tlie contrary ex- 
treme of negligence and contortion. His femme fi- 
gures which aim at gentility, are twisted into that 
serpentine line, the idea of whicli he ridiculed so 
much in Hogarth, Indeed Sir Joshua, in bis JDts- 
courses (see his account of Correggio), speaks of 
grace as if it were nearly allied to alibetation. Grace 
signifies that which is pleasing and natural in the 
posture and motions of the human ^jrni, as Beau^ is 
more prcq^rly applied to the fdtjin' itself, lliat 
which u stiff, inanmiatc, and withoiii ipotioh) ^not, 
therefore, be graceful r but, to suppose that a figure, 
to be graceful need only be put into some languishing 
or extravagant posture, is. tp mis^e flutter aigl af- 
fectation for ease and elegance. 

Sir Joshua’s ^ildren, as we have said i^seve, 
are among his ck^ d*eeuvres. The faces of chil- 
dren have in general that want p^ision of 
outline, that prominence of relief and strong 
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trast of colour, which were peculiarly adapted Fine 
to his style of paihtihg. The arfch simplicity 
expression, and the grotesque character which he 
has given to tlie heads of his children, were, how- 
ever, borrowed from Correggio. His Puck is the 
most masterly of all these ; and the colouring, cxccu* 
tion, and character, alike exquisite. The single fi- 
gure of the Infknt Hercules is also admirable. Many 
of those to which his friends have suggested histo- 
rical titles arc mere common portraits or casual 
studies. Thus the Infant Samuel is an innocent 
little child, saying its prayers at the bed's feet : it 
has nothii^ to do with the story of the Hebrew pro« 
phet. The sahie objection will apply to many orhis 
fancy-pieces and historical comtmsitions. There is 
often no connection between the picture and the 
subject but the name. Even his celebrated Iphige- 
nia (beautiful as she is, and prodigal of her charms) 
does not answer to the idea of the story. In draw- 
ing the naked figure, Sir Joshua’s want of truth and 
firmness of outline, became more apparent ; and h!.^ 
mode of laying on liis colours, which, in the face and 
extremities, was relieved and bredeen by the abrupt 
inequalities of surface and variety of tints in each 
part, produced a degree of heavmess and opacity in 
the larger masses of fiesh^colour, which cun indeed 
only be avoided by extreme delicacy, or extreme light- 
ness of execution. 

Shall we speak the truth at once f In bur opinion, 

Sir Joshua did hot possess cither that hi^i imagina- 
tion, or those strong feelings, without which no painter 
can become a poet in hts art. His larger historical 
compositions have been generally oUowra tr> be most 
liable to objection, in a critical point of view. We 
shall not attempt to judge them by scientific or tech- 
nical roles, but make one or two observations on the 
character and feeling displayed in them. The high- 
est subject which Sir Joshua has attempted was the 
Count UgoUnOf and it was, as might be expected 
from the circumstances, a total failure. He nad, it 
seems, punted a study of an old beggar-man's head : 
and some person, who nhist have known as little of 
painting as of poetir, persuaded the unshspecting 
artist, that it was the exact expression of Dante^ 

Count Ugolino, one of the most grand, terrific, and 
appalling eharactera In modem fiction* Reynolds, 
who knew nothing of the matter but whu he was 
told, took his good fortune for granted, and only ex- 
tended his canvass to admit the rest of the figures. 

The attitude and expression of Count Ugolino him- 
self, are what the utist intended them to be, till 
they were pampered into something else by the 
officious vanity of friends— those of a common men- 
di^nt at the comer of a street, waiting patiently 
for Xoine charitable donation, v The imagmatioii of the 
painter took refuge in a parish work-house, instead of 
ascending the steps of the Tower of Famine. The 
hero 'of 'D^te is a lofty, high-minded, and im^ 
principled Italian nobletmin, who had betrayed his 
country to tlie enemy, and who, as a punishnicnt for 
his crime, is shut up with his four sous in the dun- 
geon of tlie citadel, where he shortly finds tho doors 
barred against him, and food withheld. He in vain 
watches with eager feverish eye the opening of the 
door at the accustomed hour, and his looks tum to 
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Fine Btone ; his children one by one drop down dead at 
feet ; he is seized with blindness, and, in the agony 
qf Jns despair, he gropes on his knees aitev them, 

-r— ** Calli'ip eadi by nsime 

For tlire^ jHyitHRcr they wm dead/' 

Even in the other world, he is- represented with the 
same fierce, dauntless, unrelenting character, '*gnaw> 
ing tlic skull of his adversary, his i'cll repast.” 'I’lie 
subject of the Laocoon is scarcely equal to that 
described by Dante, I’he horror there is physical 
and momentary ; in the other, the imagination fills 
up the .long, obscure, . dreary void of despair^ and 
joins its unutterable pangs to the loud cries of 
nature. What is there in the picture to convey 
tlie ghgstly horrors of the scene, or the mighty 
energy.^ soul with which they, arc borne His 
picture of Macbeth is full of wild and grotesque 
images s and the apparatus of the witches contains a 
very elaborate and well arranged inventory of dread- 
ful objects. JBis Ciu'diual Beaufort is a fine display 
Qf rich n^low colouring ; and there is something 
gentlemmdy and Sluikespearian in tlve King and the 
attendant Noblemen. At the same .time, we think 
the expression of tlie Oardinal himself is too much 
one of physical horror, a canbie gnashing of .the teeth, 
like a man strangled. Tliis is not the best stylo of 
history. Mrs Siddons as the Tragic Mwic% is neither 
the tragic muse nor Mrs Siddons ; and we have still 
stronger objections to Garrvok betmen Tragedy and 
Qm0dy» 

<.Tbere is a striking similarity between Sir Joshua 
Reynolds’s theory and his practice ; and as each of 
these has been appealed to in support of the other, it 
is necessaiy that we should examine both. Sir .To- 
shua’s practice was generally confined to the illus- 
tration of that part of his theory, which relates to 
the more immediate imitation of nature, and it is 
to what be says on this subject, that we shall chiefly 
dii'ect our observations at present. 

He lays it down as a general and invayablc rule, 
that the great style in art, and the 7mst ferfec t imi- 
TATtON OF N ATURE, cousists in. avo^mg the details 
and peculiarities of particular objects^ Xn is sweeping 
principle he applies almost ipai^riminately to Pgr- 
trait, History, and Landscape} and he appears to have 
been led to the conclusion itself, from supposing the 
imitation of particulars to be inconsistent with ge- 
neral truth and effect. It appears to us, tliat the 
highest perfection of the art depends, not on sepa- 
rating but on uniting ..general truth and effect with 
individual distinctness and accuracy. , 

First, it is paid, that the great style in painting, as 
U relates tp Uiq immediate imitation of external na- 
ture, censigta in avoiding the details of particular ob- 
jects. It consists neither in giving noj; avoiding them, 
but in somethiog .^qyiite diSergit from both. Any 
one may avoid the deteils. Soffir, thoro is no dif- 
ference between the Cartoons, and common sign- 
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painting. Greatness consists in 'giving tlie larger Flue Arts, 
masses and proportions with truth ;-^hi8 does not 
prevent giving the smaller ones too. The utmost 
grandeur of outline, and the broadest masHes of light 
and shade, are perfectly compatible with the utmost 
minuteness and delicacy of detail, as may be seen in 
nature. It is not, indeed, common to see both qua- 
lities combined in the imitations of nature, any more 
than the combination of other excellences ; nor arc 
we here saying to which the principal attention of 
the artist should be directed ; but we deny, that, 
considered in themselves, the absence of the one 
quality is necessary nr sufficient to tlie, production of 
tiie other. 

If, for example, the form of the eye- brow is cor- 
rectly given, it will be perfectly indifferent to the 
truth or grandeur of the design, whether it consists of 
one broad mark, or is composed of a number of hair- 
lines, arranged in the same order. So, if the lights 
and shades are disposed in fine and large masse.«i, 
breadth of the picture, as it is called, cannot possibly 
be affected by the filling up of those masses with the 
details, that is, with the subordinate distinctions 
which appear in nature. The anatomical details in 
Midiael Angelo, the ever-varying outline of Raphael, 
the perfect execution of the (a reek statues, do not 
destroy their symmetry or dignity of form ; and, in 
the finest specimens of the composition of colour, 
we may observe tlie largest masses combined with 
tlie greatest variety in the parts of which those masses 
are composed. 

.The^ow style consists in giving no details ; the 
finical in giving nothing else. Nature contains both 
large and small parts, both masses and details ; and 
the same may. be said of the roost perfect works of 
art. The union of both kinds of excellence, of 
strength with delicacy, as far .*18 tlie limits of human 
capacity, and the shortness of human life would per- 
mit, is that which has 'established the reputation of 
the most successful imitators of nature. Farther, 
their niost finished works are their best. The pre- 
flominauce, indeed, of either excellence in the best 
Masters, lias varied according to their opinion of the 
relative value of thtise qualities, — the labour they had 
the tiine or the patience to bestow on their works, — 
the skill of the artist, — or the nature and extent of his 
subject. But, if the rule here objected to (that the 
careful imitatioii 6f tbe parts injures the effect of the 
whole), be once admitted, slovenliness would become 
another name for genius, and tlie most unfinished per- 
formance be the best. That such has been the confused 
impression left on the mind by the perusal of Sir Joshua 
Reynolds’s Discourses, is evident from the practice, 
as well as conversation, of many (even eminent) art- 
ists. The late Mr Opie proceeded entirely on this 
principle* Ho vkR many admirable studies of por- 
traits, particularly in what relates to the disposition 
and raect of light and shade; but he never finished 
any of the parts, thinking them beneath the attention 


^ Why does not the British Institution, instead of patronising pictures of Che battle of Waterloo, of red 
couts, foolish faces, and labels of victm* offer a prize for a picture of tbe subject of Ugolino that shall be 
equal to the grqup of the Laocoon I That would be tbe way to do something, if there is any thing to be 
done by such patronage. ^ 
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Finf Aril, of A great (U'tlat, He went over the whole head the 
second day as he had done the first, and therefore 
made no progress. The picture at last, having neither 
the lightness of a sketch, nor the accuracy ot a finish*- 
ed work, looked coarse, laboured, and heavy* Ti- 
tian is the most perfect example of high finishing. 
In him the details are engrafted on the most pro- 
found knowledge of c^ct, and attentioii to tlic cha- 
racter of what he represented. His pictures have 
the exact look of nature, the very tone and texture 
of flesh. The variety of his tints is blended into tlie 
greatest simplicity. There is a proper degree both 
^ of solidity and transparency. All the parts hang 
gether ; every stroke tells, and adds to the efiect of 
tiic rest. Sir Joshua seems to deny tliat Titian fi- 
nished much ; and says that he produced, by two or 
tlirce strokes of his pencil, efierts which the most 
laborious copyist would in vain attempt to equal, it 
is true, he availed himself in some degree of what 
is called execution ^ to facilitate bis imitation of the de- 
tails and peculiarities of' nature ; but k was to faci- 
litate, not to supersede it« There can be nothing 
more distinct than execution and daubing. Titian, 
however, made a very moderate, though a veiy ad- 
mirable use of this power; and those who copy bis 
pictures will find that the simplicity is in the results, 
not in the details. To conclude our observations on 


falliblv arrive at a correct whole ; not considering 
that, besides the parts, there is their relation to each 
other, and the general expression stamped upon them 
by the character of the individual, which to be seen 
must be felt ; for it is demonstliable, that all charac- 
ter and expression, to be adequately represented, 
must be perceived by the mind, and not by the eye 
only. The French painters give only lines and pre- 
cise differences; the English only general masses, 
and strong effects. Hence the two nations reproach 
one another with the difference of their styles of art, 
—the one as dry, hard, .idaI minute,— .the other as 
grosjs, gothic, and unfinished ; and they will probably 
remain for ever satisfied with each other’s dcfect.s, 
as they afford a very tolerable fund of consolation on 
either side. 


Much has been said of historical portrait ; and we 
have no objection to this plirase, ii properly under- 
stood. Tlie giving historical truth to a portrait, 
means, then, the representing the individual under one 
consistent, probable, and striking view ; or showing 
the different features, muscles, &c. in one action, and 
modified by one principle. A portrait tlius painted 
may be said to be historical } tliat is, it carries inter- 
md evidence of truth and propriety witli it ; and the 
number of individual peculiarities, as long as they 
are true to nature, cannot lessen, but must add to 


this head, wc will only add, that, while the artist 
thinks there is any thing to be done, either to the 
whole or to the parts of his picture, udiich can give 
it^ still more the look of nature, if he is willing to 
proceed, wc would not advise him to desist. This 
rule is the more necessary to the young student, for 
ho will relax in his attention as he grows older. And 
ngniii, with respect to the subordinate parts of a pic- 
ture, tlierc is no danger that he will bestow a dispro- 
portionate degree of labour upon diem, because he 
will not feci the same interest in copying them, and 
because a mucli less degree of accuracy will serve 
every purpose of deception. 

Srcondl^t with regard to the imitation of expression, 
wc can hardly agree with Sir Joshua, that “ the per- 
fection of portrait-pointing consists in giving the 
ral idea or character without the individual peewiart- 
ues.*’ No doubt, if we were to choose between the ge- 
neral character, aud the peculiarities of feature, we 
ought to prefer the former. But, they are so fer from 
being incompatible with, that they are not withoutsome 
difficulty distinguishable from, each other. There is 
a general look of the face, a predominant expression 
arming from the correspondenoe and'cotfnection of 
the different parts, which it is of the first anfr last im- 
portance to give; and without whidi, nw elaboration 
of detached parts, or marking of t^ p^liarltles of 
single features, is worth any things but #hieh, at the 
same time, is not destroyed, but ai^teikby tlfe care- 
ful finishing, and sdll more by giving the esi^t out* 
line of each part. 

It is on this point diat the modern French and 
English schools differ, and (in our opinion) ato both 
wrong. The English seem generally to suppose^ that 
if they only leave out the subordinate parts, they are 
sure ol' the general result. The French, on the 
contrary, as erroneously imagine, that, by attendfeg 
successively to each separate part, they must m* 
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the strength of the general impression. 

It might be shown (if tliere were room in this place) 
that Sir .loshua has constructed his theory of the 
ideal in art, upon the same mist^eh principle of* the 
negation or abstraction of particular mdure. The 
ideal is not a negative but a positive thing. The 
leaving out the details or peciiharities of an indivi- 
dual nice, does' not make it one jot more ideal. 
To paint history, is to paint nature as answering to a 
general, predominant, or preconceived idea in the 
mind, of strength, beauty, action, passion, tliought, 
&c. ; but the way to do this is not to leave out tlie 
de^ls, but to incorporate the general idea with 
the details that », to show the same expression ac- 
tuating and modifying every movement of the 
muscles, and the same character preserved consist- 
ently through every part of the body. Grandeur 
does not consist in omitting the parts, but in con- 
necting all the parts into a whole, and in giving their 
combined and varied action : abstract truth or ideal 
perfection does not consist in rejecting the peculiari- 
ties of form, but in rejecting all those which are not 
consistem wish the character intended to be given ; 
and^ inTollowfng tip the same p^cneral idea of sothiess, 
volafrthousness, strength, activity, or any combina- 
tiou-dff these through every ramification of the frame. 
Bill Hmiro mo^fioations of form or expression can 
onlf be Icttrnt from nature, and therefore the per* 
fecffeh of arfxtmst always iMfSO^^^ The 

idea) pril^eTty applies as much to the idea of ugli- 
nei»i folly, meanness; vice, as of beauty, 

strength, wisdom, magnanimity, or virtue. V\e an- 
tique heads of fauns and saiyr^ of Pan or Silenus, 
are quite as ideal as those of the Apollo or Bac- 
chus ; and Hogarth adhered to an idea of humour 
in his faces, as Raphael did to tui idea of sentiment. 
But Raphael found the character of sentiment in na- 
ture as much as Hogarth did tliat of humomr; otherwise 
4 B 
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neither of tiiem would have given one or the other 
with ffuch perfect truth, purity, force, a»id keeping. 
Sir Joshua Reynolds’s ifM, as consisting in a mere 
negation of individuality, bears just the same relation 
to real beauty or grandtmr as caricature does to true 
comic character. * 

Ptrsnit It is owing either to a niL'taken theory of clevat- 
Uii-ed art, or to the want of models in nature, that the 
\f\. Knglitih are hitherto without any painter of serious 
historical subjects, who can be placed in the first 
rank of genius. Many of the pictures of modem 
artists have shown a capacity for correct and happy de- 
lineation of actual objects and domestic incidents, 
only inferior to the masterpieces of the Dutch School. 
Wc might here mention the names of Wilkie, Collins, 
Heajdiy, and many others. W^e have portrait-painters, 
who have attained to a very liigh degree of excellence 
in all the branches of their art. In landscape, Tur- 
ner has shown a knowledge of the effects of air, and 
of powerful relief in objects, which was never sur- 
passed. But in the highest walk of art — in giving 
the nioveinents of the finer or loftier passions of tlie 
mind, this country has not produced a single painter, 
who lias made even a faint approach to the excel- 
lence of the great Italian painters. We have, in- 
deed, a good number of specimens of the clay-hgure, 
the anatomical mechanism, the regular proportions 
measured by a two-foot rule;— large canvassed, cover- 
ed with stiff figures, arranged in deliberate order, with 
the characters and story correctly expressed by up- 
lifted eyes or hands, according to old receipt-books 
for the passions and with aU the hardness and in- 
flexibility of figures carved in wood, and painted over 
in good strong body colours, that look as if some 
of nature’s journeymen had made tlicm, and not mode 
, them well.’’^ But we still want a Prometheus to give 
life to the cumbrous mass, to throw an intellectual 
light over the opaque image, — ^to embody the inmost 
refinements of thought to Ae outward eye,— to lay 
bare the very soul of passion. That picture is of 
little comparative value, which can be completely 
translated into another language,' — of which the de- 
scription in a common catalogue conveys oil that is 
expressed by the picture itself; for it is the excel- 
lence of every art to give what can be given by no 
other, in the same degrtv. Much less is that picture 
to be esteemed, which only injures and defaces the 
idea already existing in the mind’s eye, — ^which docs 
not (mme up to the conception which (he imagination 
forms of the subject, and substitutes a dull n^Hy for 
high sentiment ; tor the art is in tliis case an encum- 
brance, not an assistance, and interferes with, instead 
of adding to, die stock of our pleasurable sensations. 

But we should be at a loss to point outj^e will not say 
any English picture, but certainly)any Engli^ painter, 
who, in heroic and classical composition, has risen to 
the height of his subject, and aiufwered the ^pecta- 
tion of the well-informed spectator, or excited the 
same impression by visible means, as had been al- 
ready excited by words, or by reflection, f That 


FINE. 

this inferiority in English art is not owin^ to a 
deficiency of genius, imagination, or. passion, is 
proved sufiicicntly by tlic works of our poets and 
dramatic writers, which, in loftiness and force, are 
not surpassed by those of any other nation. But 
whatever may be the depth of internal thought and 
feeling in the English character, it seems to be more 
internals and (whether this is owing to habit, 
or physical constitution) to have, comparatively, a 
less immediate and powerful communication with the 
organic expression of passion, — which exhibits the 
thoughts and feelings in the countenance, and fur- 
nishes matter for the historic muse of painting. Tlie 
English artist is instantly sensible that tlie flutter, 
grimace, and extravagance of tlie French pliysiogno- 
niy, are incompatible with high history ; and we are 
at no loss to explain in this way, that is, from the 
defect of living models, how it is that the produc- 
tions of the French school are marked with all the 
affectation of national caricature, or sink into tame 
and lifeless imitations of the antique. May we not 
account satisfactorily for the general defects of our 
own historic productions, in a similar way, — from a 
certain inertness and constitutional phlegm, which 
does not habitually impress the workings of the- 
mind in correspondent traces on the countenance, 
and wliich may also render us less sensible of tliese 
outward and visible signs of passion, even when they 
are so impressed there I The irregularity of propor- 
tion, and want of symmetry, in the structure of tlie 
national features, though it certainly enhances the 
difficulty of infusing natural grace anil grandeur into 
the works of art, rather accounts for our not having 
been able to attain the exquisite reflnoments of Gre- 
cian sculpture, than for our not having rivalled the 
Italian painters in expression. 

Mr West does not form an exception to, but a 
confirmation of, tliesc general observations. His pic- 
tures have all that can be required in what relates to 
the composition of the subject ; to the regular arrange- 
ment of the groups ; the anatomical proportions ol’ 
tlie human body ; and the technical knowledge of ex- 
pression, -—as far as expression is reducible to abstract 
rules, and is merely a vehicle for the telling of a 
story ; so that anger, wonder, sorrow, pity, ^c. have 
each Uieir appropriate and well-known designation.*;. 
These, however, are but the instrumental parts of 
the art, the means, not the end ; but beyond these, 
Mr West’s pictures do not go. Tliey never snatch 
a grace beyond the reach of art.’* 'i'hey exhibit the 
masi, not the soul of expression. We doubt, whci* 
ther, in the entire range of Mr West’s productions, 
meritorious and admirable as the design and compo- 
sition often are, there is to be found one truly fine 
head. They display a total want of gusto. In Raphael, 
the same divine spirit breathes through every part ; 
it either agitates the inmost frame, or plays in gentle 
undulations on the trembling surface. Whether we 
see his fibres bending with all the blandishments of 
maternal love, or standing in the motionless silence of 
thought, or hurried into the tumult of action, the 


* This subject of the Ideal will be resumed, and more particularly enlarged upon, under that head, 
f If we were to make any qualification of this censure, it would be in favour of some of Mr Northcote's 
compositions from early English history. 
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FineAilii. ^vllole is under the impulse of deep passion. T?ut 
Mr West sees hardly any thing In the human face 
but. hones and cartilages ; or, if he avails himself of 
the more flexible machinery of nerves and muscles, 
it is only by rule and method, lilt* eflect is not 
that which the* soul of passion imjjresses on the coun- 
tenance, and which the soul of genius alone can 
Seize; but such as might, in a good measure, be 
given to wooden puppets or pasteboard figures, pull- 
ed by wires, and taught to open the mouth, or knit 
tin* Ibrehcad, or raise the eyes in a very scientific 
manner. In fact, there is no want of art or learning 
in his pictures, but of nature and feeling. 

Means of It is not long ago that an opinion was very 

proiiioiittg general, that all that was wanting to tlie highest 

AriK^" * splendour and perfection of the arts in this country 
might be supplied by Academies and public institu- 
tions. We believe the most sanguine promoters of 
this scheme have at present relaxed in their zeal. 
There are three ways in which Academies and public 
institutions may be supposed to promote the fine arts ; 
cither by furnishing the best models to the student ; 
or by holding out immediate emolument and patron- 
age ; or by improving the public taste. We shall 
bestow a short consideration on the influence of each. 

First, a constant reference to the best models of 
art necessarily tends to enervate the mind, to inter- 
cept our view of nature, ami to distract the attention 
by a variety of unattainable excellence. An inti- 
mate acquaintance with the works of the celebrated 
musters may indeed add to the indolent refinements 
of taste, but will never produce one work of original 
genius, one great artist. In proof of the general truth 
of this observation, we might cite the history of the 
progress and decay of art in all countries where it has 
flourished. It is a little extraordinary, that if the 
real sources of perfection are to be sought in Schools, 
in Models, and Public Institutions, that wherever 
schools, models, and public institutions have existed, 
there the arts should regularly disappear,— that the 
effect should never follow from the cause. 

The Greek statues remain to this day unrivalled, — 
the undisputed standard of the most perfect syftimetry 
of form. In Italy the art of painting has had the same 
fate. After its long and painful struggles in the time 
of the earlier artists, Cimabue, Ghirlandaio, Massacio, 
and others, it burst out with a light almost too daz- 
zling to behold, in the works of Titian, Michael An- 
gelo, Raphael, and Correggio ; which was reflected, 
with diminished lustre, in the productions ol’ tiieir im- 
mediate disciples; lingered for a while with the school 
of the Carraccis, and expired with Guido Keni. 
From that period, painting sunk to so low a state in 
Italy as to excite only jiity or contempt. There is 
not a single name to redeem its faded glory from 
utter oblivion. Yet this has not been owing to any 
want of Dilettanti and Della Cruscan societies,— of 
academies of Florence, of Bologna, of Porma, and 
Pisa,— of honorary members and Foreign Correspon- 
dents,— of pupils and teachers, professors and patrons, 
and the whole busy tribe of critics and connoisseurs. 

What is become of the successors of Rubens, Rem- 
brandt, and Vandyke ? What have tlie French Aca- 
dcmiciauB done for the arts ; or what will they ever 
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do, hut add intolerable affcctmion and grimace to 1*“*^ 
centos of heads from the antique, and caricature 
Greek forms by putting them into opera attitudes ? 
Nicimlas Poussin is the only example on record, in 
favour of the contrary tlieory, and we liave .dreadv 
sufficiently noticed liis defects. Whut extraordinary 
advances have we mode in our owu country in con- 
sequence of the establishment of tlit* Uoyid Aca- 
demy ? What greater names has the Engli‘'h selioo) 
to boast than those of Hogarth, Reynolds, and Wil- 
•son, who created it ? Even the venerable Presideut 
of the Royal Academy was one of iis f ounders. 

Again, vye might cite, in support of our assertion, 
the works of Carlo Maratti, of Raphael Mengfi, or 
of any of the efteminate school of critics and copy- 
ists, who have attempted to blend tius borrowed 
beauties of others in a perfect whole. What do they 
contain, but a negation of every excellence which 
they pretend to combine ? The assiduous imitator, 
in his attempts to grasp all, loses his hold of that 
which was placed within his reach, and, from aspir* 
ing at universal excellence, sinks into uniform medi- 
ocrity. The student who has models of every 
kind of excellence constantly before him, is not only 
diverted from that particular w^alk of art, in which, 
by patient exertion, he might have obtained ultimate 
success, but, from having his imagination habitually 
raised to an overstrained standard of refinement, by 
the sight of the most exquisite examples in art, he 
becomes impatient and dissatisfied with his own at- 
tempts, determines to reach the skmc perfection all 
at once, or throws down his pencil in despair. Thus 
the young enthusiast, whose genius and energy were 
to rival the great Masters of antiquity, or create 
a new eera in the art itself, baffled in his first san- 
guine expectations, reposes in indolence on what 
others have done; wanders how such perfection 
could have been achieved, — ^grows familiar with the 
minutest peculiarities of the different schools,— flut- 
.ters between tlie splendour of Rubens, and the grace 
of Raphael, and ends in nothing. Such was not Cor- 
reggio. He saw and felt for himself; he was of no 
school, but had his own world of art to create. That 
image of truth and beauty, wliicli existed in lus 
mind, ho was fenced to construct for himself, with- 
out rules or models. As it had arisen in his mind 
from the contemplation of nature, so he could only 
hope to embody it to others, by the imitation of na- 
ture. We can conceive the work growing under his 
hands by slow and patient touches, approaching 
nearer to prcfectioii, softened into finer grace, gain- 
ing strength from delicacy, and at last reflecting the 
pure image of nature on the canvass. Such is al- 
ways tlie true progress of art ; such are the neces- 
sary meanti by whicli the greatest works of every 
kind have been produced* They have been the ef- 
fect of power gathering strcngtli from exercise, and 
warmth from its own impulse — stimulated to fresh 
efforts by conscious success, and by the surprisi* and 
strangeness of a new world of beauty, opening to the 
delighted imagination. The triumphs of art were 
victories over the difficulties of art ; the prodigies 
of genius, tlie result of that strength which had 
grappled with nature. Titian copied even a plant 
or a piece of common drapery from the objeeu 
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FineArf^. thems«]vcs ; and Rapimel k known to have made 
elaborate studies of tlie principal heads in his pic- 
tures. AU the great painters of this period were 
thoroughly grounded in the first principles of their 
art ; had learned to copy a face, a hand, or an eye* 
and had acquired patience to finish a single figure, 
before they undertook to paint extensive composi- 
tions. They knew iliat though Fame is represented 
with her liead above the clouds, her feet rest upon 
the earth, (xenius can only have its full scojks 
where, though much may have been done, more re- 
mains to do ; where models exist chiefly to show the 
deficiencies of art, and where the perfect idea k left 
to be filled up in the painter’s imagination. When 
once the stimulus of novelty and of original exertion 
is wanting, generations repose on what has been 
done for thein by their predecessors, as individuals, 
after a certain period, rest satisfied with the know*’ 
ledge they have already ucqviired. 

With regard to the pecuniary advantages arising 
from tiie public patronage of the arts ;^the plan un- 
fortunately defeats itself; for it multiplies its objects 
faster than it can satisfy their claims; and raises up a 
swarm of competitors for the prize of genius from 
^e dregs of idleness and dulness. The real patron 
is anxious to reward merit, not to encourage gratui- 
tous pretensions to it ; to see that the man of genius 
takes no detriment^ that anotlier Wilson is not left to 
perish for want ;— not to pr^gate the breed of em- 
bryo candidates for fame. 0£&‘s of public and pro- 
miscuous patronage can in general be Uttle better 
than tt species of intellectual seduction, administer- 
ing provocatives to vanity and avarice, and l<^ading 
astray the youth of the nation by fallacious hopes, 
which con scarcely ever be realized. At the same 
time, the good that might be done by private taste 
and benevolence, is in a ^eat measure defeated. 
The moment tliat a few individuals of discernment 
and liberal spirit become members of a public body, 
they are no longer any thing more than parts of a 
machine, wliich is usually wielded at will by some 
officious, overweening pretender; their good-sense 
and good-nature are lost in a mass of ignorance and 
presumption; their names only serve to reflect credit 
on proceedings in whitdi they have no share, and 
which are determined on by a majority of persons 
who have no interest in the arts but what arises from 
the importance attached to them by regular organiza- 
tion, and no opinions but what are dictated to them by 
some self-constituted judge* As far as w6 have had an 
opportunity of obser^ng Uie conduct of such bodies 
or men, instead of* taking the lead of public opinion, 
of giving a firnij^tnimly, and independent tope to tliat 
opinion, they make It their business to watch all its 
caprices, and fi^Uow it in every casual turning* They 
dare not give (heir sanctioii to sterling gient, strug- 
gling wim difficulties, but take advantii^ of its suc- 
cess, to rofiect credit on their own r^utation for sa- 
gacity. Their taste is a servUe dependant /on their 
vanity, and tfieir patronage has an Air of paiqpe- 
rism about it. Perhaps the oitlii: ppldk patron- 
age which was ever really useful to arts, or 
worthy of them, was that which they received first in 
Greece, and afterwards in Italy, from the religious 


institutions of the coumry; when the "artist felt him- Fi«e 
self, as it were, a servant at tlie altar ; when his hand 
gave a visible form to Gods or Heroes, Angels or Apos- 
Ues ; and when t^e enthusiasm of genius was exalted 
by mingling with the flame of national devotion. 

’Ihe artist was not here degraded, by being made 
the dependant on the caprice of wealtli or mshion, 
but felt himself at once the servant and the benefac- 
tor of the public- He had to embody, by the high- 
est efforts of his art, subjects which were sacred to the 
imagination and feelings of the spectators ; there 
was a common link, a mutual sympathy between 
them in their common faith ! Every other mode of 
patronage, but that which arises, either from the ge- 
neral institutions and manners of a people, or from 
the real unaffected taste of individfuals, must, we 
conceive, be illegitimate, corrupted in its source, 
and either inefiectual or injurious to its professed ob- 
ject. 

I^astly, Academies and Institutions may be sup- 
posed to assist the progress of the fine arts, by pro- 
moting a wider taste for them. 

In general, it must happen in the first stages of the 
artSimat as none but those who had anatural genius for 
them, would attempt to practise them, —so none but 
tliose who had a natural taste for them, would pretend 
to fudge of or criticise them. This must be an incal- 
culable advantage to the man of true genius ; for it 
is no other than the privilege of being tried by his 
peers. In im age when connoisseurship had not bc- 
cotim a fashion ; when religion, war, and intrigue, oc- 
cupied die time and thoughts qf the creat, only those 
minds of superior refinement would be led to notice 
the wqrks of art, who had a real sense of their excel- 
lence ; and, in giving way to the powerful bent of 
his own genius, the painter was most likely to con- 
sult the taste of his judges. He had not to deal with 
pretenders to taste, through vanity, affectation, and 
idleness, lie had to appeal to the higher faculties 
of the soul,— to tliat deep and innate sensibility to 
truth and beauty, which required only fit objects to 
have its entlwsiasm excited,— and to that independent 
strength of mind, which, in the midst of ignorance 
^d b^rt^rkm, hailed and fostered genius, wherever 
it met with it, Titian was patronised by Charles V. 
Count CasligUone was the friend of Raphael. These 
were true patrons and true critics ; and, as there were 
no others (for the world, in general, merely looked 
on and wondered), there can be litde dpubt that such 
a period of dearth of factitious patronage would be 
most favourable to the full developement of the great- 
est talents, and to the attainment of the highest ex- 
cellence^ 


By medns of public institutions, the number of' 
conoidates for fame, and pretenders to criticism, is 
increased beyond all calculation, while the quantity 
of genius and feeling remain much the same as be- 
fore ; with these dimvantages^ tliat the roan of ori- 
ginal genius is often lost among the crowd of compe- 
titors who would never have become suchi but from 
encouragement and example, and that the voice of 
the few whom nature intended for judges, is apt to 
be drowned in the noisy and fbrwqjra suffirages of 
shallow smatterers in Taiwe. (z.) 
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Asia ASIA. Under tliis head in the Enc^fdopeedia, 
H. ... there is a general survey of Asia and its Divisionsi 

and of the prevailing manners, religions, an^insUtu* 
dons of its chief Communities. We have,N‘n this 
volume, already treated in a general of those 
^ grand Divisions of our Globe, Africa and Ameri- 
ca ; and notwithstanding the extent of the space de- 
voted to Asia in the body of the work, the recent 
acquisitions to bar knowledge of that Continent 
might also, without impropriety, have been made the 
BU^ect of a supplementai^icle in this place ; but 
as these additions are more susceptible, than m the 
case eitlier of Africa or America, of being se- 
parately introduced under the names of particu- 
lar Countries and Islands, we shall, in order to save 
room for other matters, adopt that course in. regard 
to the recent improvements in Asiatic geography. 

It is proper to mention^ that the best of the later 
Geographers have separated a vast number of Idands 
formerly described sis Asiatic Islands, from that Con- 
tinent, aad arranged them with a multitude of other 
Countries and Islimds to the south of Asia, and in the 
Pacific Ocean, under the two new divisions of Au- 
stralasia and Polynesia. The grounds of this 
arrangement, which was first suggested by the learn- 
ed President des Brosses, are stated witii sufficient 
clearness by Mr Pinkerton, in hts introductory ob- 
sfrvations on the Asiatic Islands ; and the reader 
of this work will also find them explained Under our 
articles on Australasia and Polynesia. 

We may here observe generally, that a great deal 
yet remains to be done in order to complete the geo« 
graphy of Asia.' Its central mountains, perhaps the 
moststupendous masses on the Globe, present a wholly 
unexplored fieldof inquiry; theorigiti, the course, and 
progressive increase of some of its greatest rivers, re- 
main still to beascortained ; and scarce any of it8inter<p 
nal seas, except the Caspian, has been the subject of 
actual survey. The interior regions of Siberia requiiU 
much illustration.^ TJu) same may be said, and peir* 
haps in a still stronger degree, of the centflil parts 
of Tartary, of the northern parts of China, find of 
those of India. As to the probable poj^tion of ithii 
Continent, it is enough to say^ that differences of a 
hundred millions exist in regard tq that of China 
alone. From all this it apjpgars how veiy defective 
our knowledge Is of this important Pivisimi of the 
Globe, and what a vast atiA varied field It still pre- 
sents to incite the Inquiries, and reward the enter- 
prise of fhture Eimlorcrs, 

ASPHALTITES, a Lake of Jud^ Rei^Jerusa- 
lem, so oaUed from the Bitumen which Boats upon 
its surface; and equally well known u^«r the name 
of the Bea ; — a name associated with many 

frbles, and derived from a long standing belief, that 
no creature could live in its waters, or within the 
reach of He pestiferous exhalations. 

The reader wiU find the substance of the ancient 
accounts, and those of the earlier Travellers in regaM 
to this famous Lake, jn the article under its aateff in 
the Encyclop<cdia ; we shall therefore* confine dur- 
srives in this place, to such authentic particulars, 
as have been furnished by the observations and In- 


quiries of those who have recently visited the Holy Asphaliiies. 
Land, 

This Lake is supposed to be from sixty to seventy 
ttules in length, and from ten to twenty in breadth. 

It is curved like a bow, and placed between two 
ranges of tqountains, of lofty and majestic appear- 
ance. But the grandeur of its features is blended 
wjlll an air of sadness and desolation, which seems 
to accord well with.the marvellous stories associated 
with its name. 

Some of these fables have an obvious foundation 
in its physical properties. ‘ Its taste is remsrkabfy 
bitter; saline, and pungent j and lienoe has arisen the 
notion of its pestlforous vapours and deadly infiuence* 

We are told even by Volney, that its waters are de- 
structive both of animal and vegetable life; but lie 
deuies that its vapours have any deadly quality, for 
swallows, he says, are ofrert seen te skim its surface 
without injury. M. De Chateaubriand, who visited 
its shores in 1807, with an imagination abundant» 
ly disposed to the laarvellous, has given the first de- 
cided testimony that it abounds with fish, lie reach- 
ed tlie Lake when it was already dark, and passed the 
night among some Arab tents. ** About midnight,” 
says he, ** I heard a noise upon the Lake, and was 
toidby the Betblehemitesvvho accompanied me, that it 
proceeded from legions of malljish which come out and 
leap about on tlie shore.’* This interesting Traveller 
speaks in tijie following terms of its saline properties : 

** The fimt foing I did on alighting was to walk into 
the Lake up to knees, and to taste the water, I 
found it impossible to keep it in my^motith. It fur ex- 
cejeds the sea in saltness, and produces upon 
the %8 the effect of a strong solution of alum. Be* 
fore kny boots were completely dry, they werecov^ed 
wifo mt our clothes, our hats, our hands, were in 
less than three hours impregnated with this mineral.*' 

Tha Common story, that nothing will sink in it, Is 
to be ascribed to the extraordinary, denrity of its 
waters. Bodies follow the general law, and sink or 
swim, ftc^rding to the prbporrion of their gra- 
vity^ to the gravity of the water of the Lake ; but its 
speoifip' grariu is such, that a man may lie upon its 
surfiice motionless, without danger of sinking. 

This eifoct was experienced by Pococke, and by u 
Scottish traveller, Mr Gordon of Climie, who also 
bathed in. it. This gemlemim brought home a phial 
of and Dr Marcei found its specific gra- 

vity to be 1.^11 ; a degree of density, says he, 

** not to be met with in any other natufal wa- 
Usrf jbt Mhrcet was employed to analyse Mi 
Gordon's specimen, which that gentleman bad pre- 
fented^oBir Joseph Banks in 1807 ; and the whole 
IfotoB, wifo its results, is detailed in the Philosophy 
c0Trai^acMcmiiIot that year. It was found thaa 
grai^ of the water contains the following suh- 
bihe under-mentioned proportions ; 


iduriat of lime . 
Muriat of i|fagncsia 
Muriat of soda . 
^phat of lime 


Qramt^, 

10,S46 

10,860 

0,054 

24,580 
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AspliiUiift ii. nie water of the Dead Sea hud been previously 
analysed by Metssrs Macquer, Lavoisier, and Sage, 
oi‘ whose experiments an account was published 
in the Mtmoires dc V Academic dca Sciences for 
tin; year 1778. Tlicir analysis afforderl results 
greatly different from those obtained by Dr Mar- 
cet, which that gentleman ascribes to some in- 
accuracy in their mode of operating. We lind, how- 
ever, that the processes eniployed by Dr Marcet 
have bt*en called in question, and tlie accuracy of 
Jiis proportions denied by a very skilful C’humist, 
who subsequently instituted an analysis of the 
Dead Sea water. W^e allude to Klaproth, who 
procured a spiciiiien brought fiOin the East by the 
Abb6 Mariti, and whose analysis offered tlie follow- 
ing proportions ; 


Muriat of magnesia 24,30 

Muriat of lime 10,00 

Muriatofsoda 7!^0 

42,60 

Water .07,40 


100 . 

Klaproth also found tlie specific gravity to be 
1,2 LO instead of 1,21 1 ; agreeing in diis respect more 
nearly with Macquer and Lavoisier, who stated it at 
1 ,240. The specific gravity of Dr Marcet's specimen 
may, however, have been less, from its having been 
taken from the Lake, not far from the influx of the 
.Jordan, on which account it might be somewhat di- 
luted. 

Dr Clarke mentions, that the inhabitants of the 
country still regard the Dead Sea with feelings of terror 
This may be owing to the ttadition that its waters cover 
the engulphed cities of Sodom and Gomorrah, or to the 
ideas entertained of the peculiar insalubrity of its 
exhalations. It is much to be regretted, that this 
Traveller was prevented by the Arabs, who infested 
the neighbourhood, from exploring the Lake, which 
he only saw at some distance ; as wiUi his attain- 
ments, he could not have failed to gather some inte- 
resting information regarding its natural history. 
TJiou^ M. de Chateaubriand, a few years after, 
succeeded in reaching its banks, he could only, owing 
to the same cause, remain a few houra; and besides, 
however capable of interesting his readers, he was 
not so well qualified for accurate or scientific ob- 
servation. While some of his facts run counter to 
the ancient fables, others seem calculated to add to 
the list; as, when. he discovers a resemblance be- 
tween the nois^ of its waves, and the stiffled cla- 
mours of the people -whom they engulphed ! llie 
following passage, however, is of the antifabuloiis 
kind, and contains some information which can- 
not but be acceptable to our readers. ** There 
is scarcely any one who has not heard of the 
famous tree of Sodom; a tree, said to produce 
an apple pleasing to the eye, but bitter to the 
taste, and full of ashes. Tacitus, in the fifih book 
of his Hhtory^ and Josephus, in his Jewish war, 
arc, 1 believe, the two first authors tliat made men- 
tion of tlie singular fruits of the Dead Sea. 'Foul- 


cher de Chartres, who travelled in Palestine about Aspbritittt 
the year 1 100, saw the deceitful apple, and compar- i* 

ed it the pleasures of the world. Since that 
period; vome writers, as Ceverius de Vera, Baum- 
garten, db^a Vallee, Troilo, and certain Missionaries, 
confirm Foulchcrs statement; others, as Reland, 

Father Neret, and Maundrell, are inclined to believe 
tliat this fruit is but a poetic image of our false joys ; 
while others again, as Pococke and Shaw, absolutely 
question its existence. 

“ Amman seemed to remove the difficulty. He gave 
a description of the tree, which, according to him, 
resembles the hawthorn. “ The fruit,” .says he, “ is a 
small apple, of a beautiful colour.” 

“ Uassclquist, the Botanist, followed, and he tells 
a totally different story. The apple of Sitdom, ns 
we are informed by him, is not the fruit either of a trt‘e 
or of a shrub, but the production of the Solatium 
meloti^cna of Linnneus. “ It is found in great abun- 
dance,^’ says he, “ round Jcriclio, in the valleys near 
.the Jordan, and in the neighbourhood of tlie Dead 
Sea. It is true that those apples are sometimes full 
of dust i but this appears only when the fruit is at- 
tacked by an insect (tenthredo)^ which converts the 
whole of the inside into dust, leaving nothing but 
the rind entire, without causing it to lose any of its 
colour.” 

“ Who would not imagine, after this, tliat the 
question had been set completely at rest, by the 
authority of Hasselquist, and the still greater 
authority of Linnams, in his Mora Palmiim ? No 
such thing. M. Seetzen, also a man of science, 
and the most modern of all Travellers, since he is 
still in Arab!.*!, does not agree with Hasselquist in 
regard to the Solamint Sodomeum. ** I saw/’ says 
he, “during my stay at Karrak, in the house of 
the Greek clergyman of that town, a species of cot- 
ton resembling silk. This cotton, as he told me, 
grows in the. plain of £1 Gor, near the southern ex- 
tremity of the Dead Sea, on a tree like a fig-tree, 
called Abescha-ez; it is found in a fruit resembling the 
pomegranate. It struck me, that this fruit, wliich 
has no pulp or flesh in the inside, and is unknown in 
the rest of Palestine, might be the celebrated apple 
of Sodom.” 

“ Here I am thrown into an awkward dilemma ; 
ihr I too have the vanity to imagine that 1 have 
discovered the long-sought fruit. 'The shrub which 
bears it grows two or three league.^ froin the mouth 
of the .Iordan : it is tliorny, and has small taper 
leaves. It bears a considerable resemblance' to the 
shrub described by Amman ; and its fruit is exactly 
like the little Egyptian lemon, l)oth in size and co- 
lour. Before it is ripe, it is filled M’ith a corrosive 
and saline juice; when dried it yields a blackish 
scedj^ which may be compared to ashes, and which in 
taste resembles bitter pepper.” Sec Chateaubriand's 
Travels in O recce ^ Palestine y and Bnrhary^ 

Dr Clarke’s Travels in GrrecCy Pgyply and the Holy 
Land — Philosophical Transactions of the Royal So- 
ciety of London for 1807.— Klaproth, Beitrdgc zur 
Cheniischcn Kenntniss der Mineral Korper* B. 5. 
p. 185. Berlin, 1810. 

ASSAM, a kingdom of Asia, situated on tlie north- 
west of Bengal, between tlic 25th and 26th degree? 





'jv. ASSAM. 

'^Asgam. of nortli latitude, and extending from 94 to 99 de- exceed 525. Notwithstanding its deptfr and rapidity, 
grees of east longitude. The exact limits, howuver, it is navigable by small boats, 'flie river Ib'sola, 

) arc not precisely ascertained ; for this country is very which likewise rises in the Duffala mountains, "^pur- 

little known to Europeans, and what respe^Vits ex- sues a winding course of 60 miles, and, during the 
tent to the east is at present to be undwstood as rainy season, may be ascended to the base of the 
partly conjectural. Assam is an iinmi^nse valley, mountains ; but it is not navigable after tlie inunda- 
about 700 miles in length, by between 60 and 80 in tions subside. The rivers to the south are never so 
breadth, surrounded by high hills on all sides, and in- rapid, as the inundation.s commence from the norlh- 
terspersed with numerous eminences in the interior, rivers. Both these and the Burhampooter are 
universally susceptible of cultivation. The whole filled, so Uiat the water has no considerable current 
superficies is calculated at 60,000 square miles^ a large w“tii iVfay or J une, wlien tlie current is rather stronger 
portion of which is occupied by woods and rivers, from the south in the season of the rains, though the 
and the remainder consists chiefly of fertile soil ; but increase is not very material, as the large river at 
this calculation is exclusive of any conquered conn- this period is olw'uys pretty full, and checks the ru- 
tries, and of the territories that extend in every line pidity of all the southern rivers, 
beyond the hills. Part of the kingdom is mountain- Amongthenumerouslslandsofdiffercntdimensions, 
oii.s, particularly what is called Higher or Upper As- fomied by the intersection and confluence of the ri- 
Mun ; and part of it is low and level, containing ex- vers, is Majuli, or the Great Island, as it is called by 
tensive plains, subject to frequent inundations in the pre-eminence, which appears to constitute one of llie 
rainy seasons. The general position of this great cliief political divisions of the kingdom. This Island 
valley, as well as of the mountains and rivers tra- extends 100 miles in length, by about 60 in breadth; 
versing it, is in a direction from north to'south. It a^d is .formed by the river Dehingh on the west, and 
is bounded on the north by the successive ranges the Looicheh on tlje nortli ; but independent of these 
of the mountains of Bootan, Anka, Duffala, and great aquatic boundaries, it is intersected by nume- 
Miree ; and, on the south, by the Garrow Mountains, rous streams, so that it, in fact, consists of a cluster 
which rise higher as they recede northward, and of lesser Islands, and some Islets, besides, near the 

erhange their name to Naga at. a place called Colia- banks, which in the principal rivers are dry only while 

bark. IVobably the rivers intersecting Assam arc no inundations iirevail.;^ The other Islands throughout 

more numerous than those of any other country of Assam are of ^1 diflerent dimensions, from the most 

equal extent in the universe, from its being complete- inconsiderable size to six, ten, or twenty miles and 

ly environt?d by hills. The rains are collected togc- more in length. A correct picture of the country may 
tiler, and, pouring down in irresistible torrents, swell thus be figured as being an extensive valley, environ- 
the waters below, until tlie plains are covered by the ed by mouiitains, full of rivers and level plains, 
inundation. The valley is divided throughout, by While tlie rivers constitute its defence, and promote 
the Burhampooter, into two parts nearly equal ; and the convenience of its inhabitants, as also contribute 
many Islands, home of them very large, arc formed to fertilize the soil overflowed by their inundations, 
by it, and by the confluence nnd mutual interseo they interrupt occasional intercourse from their mag- 
tion of other rivers. They contribute alike to ferti- nitude and rapidity; and It is to be observed, that 
lize the ground, and to facilitate the intercourse there is only one stone-bridge in the kingdom, which 
of the inhabitants, as they are navigable by flat-hot- was erected at Runpoori by workmen brought from 
tomed bouts, capable of transporting them and their Bengal. Besides the Great Island or Majuli, As- 
property. Of these rivers, not less than sixty-one sam contains other two political divisions. Ootrecole, 
are known and distinguished by particular names, UttarcuJ, orOotreparah; Deccancole,DacKlnncul, or 
of which thirty-four flow from the northern, and Deccanparah; the former of which, Ootrecole, de- 
twenty-fbur from the southern mountains ; but tlie* notes the country lying north of the Burhampooter ; 
source of tin* Burhampooter is scarcely yet as- the latter, Deccancole, that to the soutli. And it is 
certained, nor « ere Europeans acquainted with its further to be remarked, that Majuli is formed by 
course until traced by Major Renncll. However, gTcat arms of the same river, though passing by dil*- 
it seems to rise beyond the confines of Assam, forent names, 

As tlie rivers change their names at different places, The political subdivisions of Assam are apparent- 
it is sometimes difficult to discover those that are ly almost as numerous as the more important natu- 
meant in description ; and tlieir size mky be cstimat- ral ones ; but the province of Camroop in Ootrecole, 
cd differently, according as they are examined in tlie is one of the largest and the best known by di*scrip- 
time of inundation, or otherwise. The length of the tion, at least, to Europeans. It formerly gave name 
course, and the sinuosities of many, are remarkable, to an extensive kingdom, of which the capital seems 
The Dhekow or Degoo, by the size of which Geogra- to have been Rangmattee, beyond the present wc.'.t- 
pbersare accustomed to compare the other rivers, rises ern confines of Assam. It now stretches about 100^ 
very far to the eastward of the Naga mountains, which miles in length, and its breadth, from the banks of 
it traverses for a considerable distance, and then winds the Burhampooter to the foot of the mountains, is 40 
‘200 miles through the valley from its entrance, until miles. There are no strong places within its limits, 
joining the Dehingh, a great branch of the Rjirham- and its chief town is Cotta. Tiio district Suinmooria, 
pooler. Another river, the Dekrungh, rises in the occupies the southern banks of the Burliampooter ; 
Duffala mountains, and, exhibiting a large stream, and the district of Nodooaria, which extends to the 
occupies TOO miles in its windings, before falling into eastward, is divided into nine shares or districts, held 
the Burhampooter, though tlic direct line does not by so many rajalis, though under tlie rule of only two. 







A sum. 


Valuable minerals are found in As^ano j the whole 
^ country produces ^old in abundance, insomucli tliat 
tVoin y>,000 to S(},OCK) of the inhabitants are said to 
have been constantly employed in collecting it. This 
precious racial is found in all the rivers Howing from 
tlie northern mountains, but it is of different quality 
it) purity and colour, and also in malleability. That 
which is obtained in the Dekruogh is particularly ce- 
Icbrutfil ; and it is distinguislicd by a higher colour 
than ahat is found in tlie Burharapooter and other 
rivers. <|old is more abundant in the bed of the Bur- 
rmvgown than in the channel of most rivers, but is 
thought of inferior colour and quality. What is 
procured from tlie bed of the Burrogown is cs<- 
ri’craed as much superior even to the gold of tlie 
Dekrungh ; the colour is deeper and more vivid, and 
is compared by Ura natives to fire ; it is likewise 
deemed of more intrinsic value, and always bears a 
greater ])rice in Assam. The greatest quantities of 
golil are found nearest the mountains, whicli pro- 
bably indicates that it is carried down from them by 
the torrents, but it is never sought , in the bc*ds of 
the southeni rivers. In the others, os tliose flowing 
from the north, it is of paicr colour, less pure, and 
ill smaller quantity, according as it is recovered 
flora the mines further to the east. Tlie persons 
employed in collecting it, pay a small tribute to the 
Sovereign in proportion to their succei^. Besides 
tliis precious metid, there are mines of silver, leotl, 
and iron, which ail belong to the King, and are 
wrought for Ids advantage alone. Rock-salt is dug 
out of the earth, but it is bitter, and of indifferent 
quality. The vegetable products of Assam are 
abundant, and of excellent quality ; thick and ex- 
tensive forests cover a large portion of the counti^ ; 
cultivated fields, especially of rice, the staple grain 
for subsistence, and the finest fruits, are generally to 
be seen. A Persian writer, Mahomiiiea Casim, in 
describing this country, makes some obsemtions on 
its general appearance, whicli, as he was hostile to 
the inliabitants, may probably merit the greater con- 
iidencc. lie speaks of MajuU as|“ an Island well 
inhabited, and in an excellent state of agriculture ; 
it contains a spacious, clear, and pleasant country, 
extending to the distance of about 100 miles. The 
eultivaied part is bounded by a tliick forest, which 
liarbours elephants, and where these animals may 
be caught, as well as in four or five other forests of 
Assam. If there be occasion for them, five or six 
hundred elephants may be procured ‘in a year. 
Across theDhonec, which is tne side of Ghergong, 
is a wide agreeable level country, that delights the 
heart of the beholder. The whole fiwe ot it a mark- 
ed with popidotion and tillage, and it presents, on 
every side, charnedng prospects of, ploughed fields, 
harvests, gardens, m^d groves. FrqjSi the village of 
Salagerali to the city of Ghergong, a space of about 
100 miles, is filled with such an unintemipted range 
of gardens, plentifully stocked with fruit-trees, that 
it appears as one gardei^ Within tliem arc the 
houses of peasants, and a beautiful assemblage of 
coloured and fragrant herbs, and of garden and 
wild fiowers blowing togetlier. As the country is 
overflowed in the rainy seaMii, a high and broad 
causeway hab been raised for the convenience of 
0 
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travellers, from Sidager'ah to Ghergong, which is the 
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only uncultivated ground that is to be seen. Each 
side of this road is planted with shady bamboos, the I 

tops of^ivhich meet and are entwined. Among tlie 
fruits wb&:h this countiyproduce8,arc mangoes, plan- 
tains, Jack's^ oranges, citrons, limes, and punialeh, 
a species of aml^, which has sucdi an excellent 
flavour, that every person who tastes it, prefers it to 
the plum. There are also cocoa-nut trees, pepper, 
vines, arcca trees, and the sadij (an aromatic leaf), 
in great plenty. Su|;ar-caiie excels in soilness and 
BW^tness, and is of three colours, black, red, and 
white ; there is ginger free from fibres and betal 
vines. The strength of vegetation and fertility of 
the soil is such, that wherever seed is sown, or slips 
planted, they always tlirive. The environs of Oher- 
gong furnish small apricots, yams, and pomegranates, 
but as these are wild, and not assisted by cultiva- 
tion and ei^alUng, t^y are veiy indifferent. The 
principal crop of this country consists in rice and 
mash. Ades (a kind of pea) is very scarce, and 
wlicat and barley ore never sown.*' This is a favour- 
able picture oi* the Kingdom, and although tlie re- 
volutions and convulsions which it has since under- 
gone, may have affected the industry of the inhabit- 
ants, the means of renewing it remain. 

Elephants, wild buffaloes, hogs, and tigers, haunt 
the banks of tlie rivers, which are covered with grass 
and reeds so os to be impenetrable by men. li has 
been affirmed that there are neither horses, asses, 
nor camels here, though two species of the first are 
natives of a neighbouring territory. The other um- 
mals are unknown, but the riveis abound so plenti- 
fully wltli fish as to afford a copious supply to the 
inhabitants. A particular kind m animal, different 
from the common silk-worm, according to Turpin, 
produces silk of another texture, with wdiich beauti- 
ful dresses, but of bad quality, are fabricated. 

It is not unlikely that some external physical dis- 
tinctions prevail among the natives, according as they 
inhabit the high or tlie low countries, and tliat tlicir 
moral qualities are influenced by the same cause. 
Mahommed Ca;sim remarks, that the complexion of 
the mountaineers, like that of the inhabitants of all 
cold climates, is red and white. They are an active, 
harify race, well fonned, but the noses ,of tlie women 
are flattish. Both sexes go almost naked; formerly 
the mountaineers were absolutely so; and, unlike 
the easterns in general, none of the females, even 
those of the higliest rank, are veiled. They wear a 
blue bonnet or cap, from which hogs' teetli are sus- 
pend^, which is perliBps of more recent use, as the 
rerstan just refi^rredto says they had neither turbans, 
rch^, drawer!, not shoes. Their most valuable er- 
namente, at present, are bracelets of coral or yellow 
amber, and sometimes tortoise shell or sea shells.- 
They dwell in habitations constructed of wood, 
bamboos, and straw, and there is only an inconsider- 
able difference between those of the more wealthy 
and the poorer classes. Widi regard to their state of 
civilization, or their manners and customs, we have 
very little certain information applicable to the pre- 
sent times* Most probably die mountaineers are 
more barbarous than the inhabitants of the low 
country and the plains ; and aa the kingdom is dl- 
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'Amnu vided into a number of petty Statee, those may be 

^ subordinate to some paramount autliority ; but the 
frequent broils of the Rajahs retard tlie civilization of 
their subjeett. Mahon^med Cazim, who entertained 
a decided avef^on to the Assamese, reproaches them 
witli indiscriminately feeding ** on all lands of food, 
human flesh excepted ; they even eat animals that 
have died a natural death." He divides them into two 
tribes, Assamians and Cultanians ; the latter excel- 
ling the former in every thing but warlike operations. 

It appears that the government of this Kingdom is 
monarchical, and that a Sultan or Rajah rules the 
whole; yet, owing to the incessant contest for 
power, the course of succession, if it be hereditary, 
is disturbed, and the most potent Chief, gainings ah 
ascendency, restores the country to peace. The go- 
vernment was wont to be mildly administered: in the 
words of Turpin, the ** king ^s attentive to the 
happiness of his subjects, and emj^loyed none ex- 
cepting slaves to labour in the mines. It was the 
only country where humanity was not crushed 
under the pressure of despotism." Formerly the 
Rajali kept a guard of six or seven thousand 
warlike troops, whose courage was equal to any en- 
terprise. 

The religion of these people is supposed by Mr 
Hamilton to be Brahminical. It is certain that 
they have many temples erected to tjieir Divinities 
throughout their territories, although the character 
and description of these Divinities have never been 
explained. In the time of Aurengzebe, they are said 
to have had no settled faith ; they do not adopt 
any mode of worship, practised either by Heathens or 
Mahometans. Nor do they concur with any of tlie 
known sects which prevail amongst mankind." But 
it is by no means credible, that ml their temples have 
been erected since that sera. Rafis, covered with 
human heads, are sometimes seeh floating down the 
Burhampooter through Bengal, which has excited 
conjectures that they belonged to victims offered to 
their sanguinary Deities. It iS not evident, however, 
that human sacrifices, unless the destruction of life 
at funereal obsequies be called such, are publicly of- 
fered up in the neighbouring Asiatic territories. This 
species of barbarity has been widely extended over the 
world ; captives were slaughtered at the pile of the 
ancients ; slaves were buried alive to serve their mas- 
ters in the world to come ; and even the chosen wife 
of her husband's afi^btions' has been doomed to de- 
struction at tlie same moment that his etirtlily remains 
were consigned to oblivion. Such customs have 
been familiar to mankind from the earliest records of 
time ; and, among the rest, were practised by the na- 
tives of Assam. On the decease of a Rajah, or any 
distinguished person, a capacious pit was prepared, 
whene not only his own body, but many of his women 
and attendants, were also buried. Of the latter was 
a torch-bearer, toectlier with a quantity of oil and 
lamps, us essential to his comfort in a future state ; 
some of his most elegant and useful furniture, car- 
pets and clothes, were, in like manner, teluded ; 
and even elephants, together with gold and silver, 
formed part of the promiscuous assemblfige* A. 
strong roof/ resting on thick timbere, was then oon- 
structed over the pit, and the miserable victims, 
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not already slain, were loft to perish by a lingering Asaam. 
death. 

In regard to the present state of the arts, it is to 
be inferred, that the Assamese arc behind many na- 
tions in their vicinity ; formerly they manufactured 
excellent silks, chiefly for home consumption ; like- 
wise they fabricated velvet, and embroidered it beau- 
tifully with flowers. Perhaps the same is continued, 
as also the extraction of salt from vegetable sub- 
stanced^ and their gunpowder was reputed of the 
best qumity. Nay, the Easterns hence ascribed the 
invention of this destructive substance to tlieir inge- 
nuity, and affirm that it passed from them to Pegu, 
and thence to Ohina. Their chief exports to Ben- 
gal are gold, elephants’ teeth, two kinds of lac, which 
was esteemed the finest in those regions, — a coarse 
raw silk, and coarse cotton clotlis. Brandy is made 
from grapes, afforded by the numerous vines in Assam. 
Agriculture is certainly well understood ; the popu- 
lousness of several districts, which have attracted 
the attention of the Traveller, proves tliat there is no 
scarcity of Subsistence ; and well fl^quented fairs arc 
spoken of as being held in different places. As- 
sam contains some celebrated Temples, probably 
of ancient <late ; and their military causeways, 
constructed at an early period of their history, 
arc of admirable extent and nuignitude* One 
qf these, now in a state of decay, runs from 
Cooch Baliar in Bengal, through llangaraatty, to 
the utmost extremity of the eastern limits of the 
kingdom, serving as a boundary of the Bootan 
dontiuions. Another, a work of immense labour^ 
passes the c^pijtal ; and the banks of the Dhekow 
IS connected with the soutliern mountains by a 
loRy rampart, traversing the space of ten or fifteen 
miles* It is undoubted, that aithough most authors 
who have treated of this subject, describe these 
structures as military causeways only, they have 
served both as the means of communication among 
the inhabitants during the season of inundatioTis, and 
as barriers to the overflowing rivers spreading still 
farther on the plains. Thus the great causeway, 
which approaches the capital, was raised to preserve 
the interior from the inundations of the Dehingh, 
while in -the dry season, the river retires two roues 
from its base. 

A great many towns and villages are scattered over 
the banks qf the rivers of Assam, tliese having been 
peculiarl3^ selected by the natives for their habita- 
tions ; and a certain number seems to be included 
in a circle, under the same administration. The ca- 
pital, which is called Ohergong, Kirgana, or perliaps 
more properly Gurgown^ is situated in Sr/ north 
latitude, 93^ 10' east longitude, at a considerable dis- 
tance above Rungpoor, which is sometimes called the 
ci^ital, but is only the niilitary station of Ghergong* 

It i^ands on the high banks of the river Dhekow, or 
D^oo, and until recenf disasters had overwhelmed 
iW was a place of great extent. This city, Dr Wade, 
who resided ten years in ^f^am, describes to have 
been ten miles long by five in breadth ; ahd we learn 
from otl»er authors, that it was fortified and encircled 
by a fence of bamboos, enclosing villages knd fl^ds 
in its ctrcjuit. Like other cities of tlic Bust, each 
house stood separate, amidst a cultivated spot or 
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garden ; each side of the river was lined with dwell- ehemy, they have watched their opportunity^ to make 
ingt!, and the royal palace w-as situated on its banks, excufsiona, and vent their rage; the famished in- 
It had four gates, constructed of earth and stone, vaders have either become their pris^rs, or been 
from each of which tlie palace was distant four miles put to death. In this manner, powemd' and nume- 
and a half, by which means its position was nearly in rous armies have been sunk in that whirlpool of de- 
the centre, and close tb the Dhekow'. This palace was struction, and not a soul has escaped.” Such dangers 
a spacious cdihcc, apporeujdy between two and three were sufficient to intimidate the boldest adventurers, 
miles in circuit, surrounded by a causeway, planted and we have the testimony of eye-witnesses that 
on each side by a dose bamboo hedge, serving in- they are not exaggerated. About the close of the 
stead of a wall, and bwond them a wet difei, al- fifteentli century, Husein Shall, King of Bengal, in- 
ways fii of water. Ine interior contain^ many vaded Assam, with a formidable fort^e of cavalry, 
apartments, both for state and convenience, elegant- infontry, and also of boats ; iSnd, in foe outset, was 
1y ornamented. Maliommed affirms it aa an undoubt- succemul. 'I'he Rajah^ unable to meet him in the 
edfact, that 3000 carpenters and l' 2, 000 labourers plains, retired to ting: mountains, whither Husein 
were constantly occupied, during two years, in con- eiiMiild not follow him ; but returning to Bengal, hi; 
structing the pdare ; but an insurreetkm, which took leid his son with a large army to keep possession oi 
place about the year 1790 , has proved almost totally the country ; the rainy season commenced, and the 
destructive of it and the rest pjf foe city. Kungpoor, roads were shut up by inundations ; then the Rajah 
situated iu 25^ 47' north latitude, ahd 89 ® 5' east descended from foe mountains, intercepted the sup- 
longitude, stands on the npppsit^ of the Dhekow, plies of‘ the invaders, hari^ed them w ith skirmishes, 
with the river iJi^idaughfflowing on the south ; a uiul cut otf the whole in detail. Another Piince of 
rampart, or caui^ay, to resist^ihe inundations,' pro- Hindostan attempted the conquest of Assam, with 
tects it on the east] and on fop west it is secured fay an immense force of cavalry, but, says the author, 
a bridge, the only access, whereby it can be ap- who records foe enterprise, they were all devoted 
proached. The circle including it contains several to oblivion in that country of enchantment ; and no 
towns, and is about twelve miles m length, by ten in intelligence or vestige of them remained. The As- 
breadth. ‘ Goahautee is the capital of Lower Assam, satnese, however, met with » revci’sc of fortune ia 
and foe residence of 0 Viceroy ; the surrounding ter- leaving their own coniines to sail down the Durham- 
ritory occupies a hilly country, on both sides of foe pooler, and assail the mhabitants of Bengal; for in the 
Burhampootcr, the hills on each side forming a spa- year 1638, they were repulsed by the trOops of Shah 
cious amphitheatre, which has been fortified emudty Jehaun. 

by nature apd art. The district Goahautee is divid- The Rajah of Assam had assumed or preserved the 
ed ioto norfo and south, including several strong foie of Sarjee or Swerg, which signifies celestial, and 
passes amohg foe fortified hills. A great number of lived In great pomp and splendour in the reign of 
other towns might be mentioned by name ; but, ex- Aurengxebe, foe Mogul Emperor, who died in 1707« 
cepting their position, wc are unacquainted with any That gteat Prince, desirous of extending his con- 
thmg regarding them. Many were greatly injured, quests, sent an atw, under an able general, to al- 
and some total^' rained, by the distractions of the tempt the subju^^Ton of this Kinedorh ; partly, it 
country ; foe cessation of which, for a, few years, would apfjear, to humble the pride of the Rajah, who 
is now allowing them to recover from foeir disas- was so vain-glorious as to believe tliat his ancestors 
ters. were Cf diving origin, an^l that one of them, inclining 

The histoiy of this king4em is involved in great tp visit the earth, descended by a golden ladder; 
obscurity, arising both from its remote situation, .pmtiy to disseminate foe nrincipfes of the Mahome- 
and from a jealousy of strangers, which has al- faith. The pHny advanced victoriously, con- 
most entirety precluded the access of Europeans; i^ering all opposition, and gained possession of the 
and jby ^ singular fatality, afrer this difficulty had coital. ther<i fop imperial general, considering 
been conquered, by tlH^ admission and residence hhnaelf firmly cRtublished, made many regulations 
of an intiniigcnt physician, Dr Wade, some of the for internal adiinoistration, and^alsQ proclaimed the 
most important mattriab collected by him Vere loit Mahometan ndigion. Measures were taken for 
on being transmitted to Europe. Thp prjEisent race k^ihg roads open, arid for supplying the army 
of inhabitants is said to have occupied foe countiy with prpylsions; and as the season was now chan- 
during a foousatid years, out not ny cdiy means in ging» resoli^d, when the inundations subsided, to 
tranquillity ; at least, we know that, since. lfi38, they 'put his troops ip motion to extirpate the Rajah, and 
have been involved in frequent contest^ with their those adher^ts Who had esdhped. The conquest of 
neighbours. In these, however, they frwre, in gene- Assaib extended to a large portion of the countiy, 
ral, been successful, for unconquerable obstacles are for all foe villa^ of Decancole submitted H^^'foe 
opposed to their enemies. ** Wheneves «i» invading invaders ; and tposc of Ootrecol^ followed ; Yet it 
army h^is entered foeijr, territories, foe Assamese is not to be ihforred that this was accomplished 
have sheltered themselv^^in strong poSts, and have Wlfoopt loss, for the panegyrist of the general de- 
distressed enemy hy^Stratageuw, surprises, and scribes foe country as spacibuS, populous, and hard 
alarms, and by cutting off foeir provisions. If these to be pabetrated ; foat ft abounded in dangers ; that 
means failed, they have declined a batde in the field, foe paths pnd roads were beset with difficulties ; and 
hut have carried the peasapp' ihtQ foe mountains, that foe dl^taclt^ to conquest were more than could 
burnt the grain, and lefr the country desert. But be expressed. The inhabitants, he says, were enter- 
w lieu the rainy season has Bet in upon the advancing prising, well armed, and always prepared for 
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*kmn battles they had lofty forts, mimer^ly garri- 
I. soned, and plentifully provided with warlike 

™iJJJJj^8torea; and the approach, to them was opp^ed 
by thick and ^^hu^erous jungles, and broad ai^ boiste- 
rous rivers, ypder these circumstances, it was to 
be considered wonderful that the army had prevail- 
ed; “but the Musselman hordes eitpeifonced thf 
comfort of fighting for^their religion, and the blessings 
of it reverted to the sovereignty of his just and pious 
Majesty.” But the Assamese were unsubdued ; the 
climute provad destructive to the Moguls, and the 
general was obliged, first to evacuate tlie city, and 
as his troops were harassed by the natives, tli^y were 
at last compelled to retreal^^from the country with 
diminished numbers. . ^ 

Towards the earlier part of tlie eighteenth centiiy, 
it is said that some of the Bramins of Bengal reach- 
ed Assam, desirous of introducing their relwon 
there, where the inhabitants still had no aettled (aith. 
Amidst their exertions for this great object," they 
persuaded them that it would be gratifying to their 
Deity, Brama, if they would use salt imported iVom 
Bengal in preference to their own, which it greatly 
excmled. To this the Sovereign consented, on jcon- 
dition that it should be monopolized by hlmaelf, and 
tliat the vessels conveying it sboidd not penetrate be- 
yond the frontier j and, in coniequence, forty ves- 
sels, each of from 500 to 600 tons bu^en, haVe an- 
nually been sent thitlier. 

About the year 1790, the Kingdom was in 
the most distracted state from a widely extend- 
ed insurrection, followed by thie absolute destruc- 
tion of many important places; and, iu the year 
1793, a detachment of British troo{is was sent 
to aid the restoration of tlie Rajali, who oeems to 
have been dethroned by the insurgents. This de- 
tachment gained die capital, and completely effected 
their object, and the Rajah was so sensible of the as- 
^tance he had derived, that be immediately con- 
cluded a cxnnmercial treaty very favourable to the 
British interests. It was probably on this occasion 
that Dr Wade visited Assam, and that Mr Wood, of 
the Engineers, constructed a map of a considerable 
portion of the country. Either this, or another, was 
transmitted to Britain, we have understood, to be de- 
posited in the Advocates’ Library at Edinburgh ; but, 
atler its arrival, it unfortunately never reached the 
place of its destination, which is moch to be regret- 
ted, since the geognqihy and history of country 
are both so litue known. The troops Iwviog remain- 
ed some time in Assam, su^Kwed aeveyely from the 
pestilential climate, and returned to Bengal with 
. considerable loss. (s.) 

ASSAYING, taken generally, implies an exami- 
nation or analysis ff any aiib^ce, whose consti- 
tuent parts are to be chemically determined. The 
term, however, more particuMy relates to the as- 
certaining the qualities of Gold and Silver in relation to 
their state of purity ; and in the following observations 
we mean to confine oursel^^ entifdy to thw,objjSCt« 
inportance In whatever point of view we oonsid^^,the art 
r this Art. q£ assaying these fDOtais, it canneit to ap- 
pear of great importance So the W«|lse.^ am 
prosperity of the mvUiaed world. Every one must 
be aware of the importance of a mqtoUic cur- 


X I JN tr. 571 

rency agreeing in its standard fineness with the A«ui>ing. 
decree Which establishes its circulation ; and that 
it is an object of the groatert consequence to a 
nmion, to have the means of ascertaining, with ao- 
curkey, the value of the coins issued by the autho- 
rity 01 the* Monarch. Since the reign of Henty the 
£igh^l, we have had no caprli^oos and unjustifiable 
changes in the standard fineness of our coins. That 
mona^cb, as Dr Henry remarks, “ after he had 
squdh^ed all his fadier’s treasures, the grants he 
had i^mved from Parliament, and the great sums he 
had derived from the dissolution of the religious 
houses, began to diminish his coins both in weight 
and fineness. This diminution at first was small, i:i 
hopes, perhaps, that it would not be perceived; but 
after he had got into this fatal career, he proceeded 
by rapid steps to the moat pernicious lengths. In tlic 
thirty-sixth year of his reien, ajlvcr money of all the 
different kinds was coined, whicli had only one-half 
silver and the other half alloy. He did not even atop 
here ; in the last year of his reigns coined money 
that had only 4 oa. of silver and 8 ox. of alloy in tlie 
pound weight; and the nominal p^nd of this base 
money was worth only 9s. 3jd. of our present 
money. He began to debase his gold coins at the 
same time, and proceeded by the same degrees. But 
it would be tedious to follpw,him in every step. In 
this degraded and debased condition Henry the 
Eighth left the money of his kingdom to his son and 
successor Edward the Sixth. This shameful de- 
basement of the money of his kingdom, was one of 
the most imprudent, dishonourable, and pernicious 
measures of his reign ; it was produt^ive of innumer- 
fd)le inconvbniencies and great pendexity iu business 
of all kinds, and the restoration of it to its standanl 
purity, was fbund to be a work of great difficulty.*' 

|Ienry*s Hittory of Great Britain^ Vol. XII. p. 836 
and 337 . 

1 o possess the art, therefore, by which sudi dis- 
honourable proceedings as are just detailed, may be 
speedily detected, is evidently an object of the great- 
est utility; in as much as the debasement of tlie 
coin would require an adjustment of the relative 
value of commodities to the degraded standard ; atid 
the more fkeility that can be given to tliis adjust- 
ment, the less perplexity and injury will be sustained 
by the public. 

The importance of the art of assaying will firthcr 
appear, when we consider the extent of the ananufac- 
tiirc of plate, and ornamental articles of gold and sil- 
ver; the standard value of which is determined by an 
assay of a few Troy grains only. The nicety and de- 
licacy of The operation must be great, and much 
practical experience requisite to obtain uniformly a 
sa^actoiy result. 

. Tha principle of ossaying gold and silver is very Dea'riptjoii 
sknfde : it consists of two a(perations-^the separation of Imple. 
of the alloy from the precious metals, and the part- 
ingbf these latter from eebh other. 

I^ore proceeding to the detailed do^ription of 
iha&c processes, we shall describe the fumace^^imd 
implements used in the art of assaying. 

Ilate XXyill. AAA A, fig. 1. is a front qipvirtion of 
an assay furnace ; aa, a view of one of the two iron 
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AAsa^idji;. rollers on which the furnace rests, and by means of 
which it is moved forward or backward ; h the ash-pit, 
c c are the ash-f>it dampers, which are moved in a 
horizontal direction towards each other for regulat- 
ing the draught of the furnade ; d the door or open- 
ing by which the cu|^s and assays are introduced 
' into Uie muffle; e a moy^able funnel or chimney by 
which the draught of IheWnace is increased. , 
BBBB, hg. 2. is a pOi^ndicular section 1 . ; 
aa epd view of the rollers ; h the ash-pit ; ,|fohe of 
the ash-pit dampers ; d tlie grate ; e the plate upon 
which the muffle rests, and wHich is covered with 
loom nearly one inch thick ; / the muffle in section 
representing the situation'of the cupels ; g the mouth 
plate, and upon it arc laid piecei of charcoal, which 
during the process are ignited, and heat the air that 
is allowed to pass over the surface of the cupels, and 
which will be more fully exphtinedjn the sequel ; h 
the interior of the furnace, exhibiting the fuel. 

The total height pf the furnace is 2 feetdj inches ; 
from the bottom., to the grate indies, the grate, 
muffle, plate, and'iidd of loom with which it is covered, 
3 inches ; from tlie upper surface of the grate to the 
commencement of tlie funnel, fig. 1., 2 inches; 
the funnel e 6 inches. The square of the furnace 
which receives the muffle and fuel is il| inches, by 
15 inches. The cxternid sides of the furnace are 
made of plates of wrought-iron, and are lined with a 
2 inch fire brick. 

CCCC, fig. 3. is a horizontal section of the furnace 
over tbe grate, showing the width of the mouth-piece 
or plate of wrought iron, which is 6 inches, and the 
opening which receives the muffle-plate. ^ 

Fig. 4. represents die muffle or pot,*%hich is 12 
inches long, d mehes broad ii^de; in the clear ^ In 
height 4^ inside measure, and nearly .5^ in the clear. 
Fig. 5. the mufflie-plate, and whidx is the same size 
us the bottom of the muffle. 

Fig. 6. is a representation of the sliding door of 
the mouth-plate, as shown at d in fig. I« 

Fig, 7* a firont view of the mouth-plate or piece, 
dfig. 1. ^ 

Fig. 6. representation of the mode of making, or 
shuttmg up with pieces of charcoal) the mouth of the 
furnace. 

Fig. j). a view of the cupel, which is generally one 
inch oy | of an inch deep. 

Fig. 10. the teaser for cleaning the grate. ' 

Fig. 11. a larger teaser, which is introiibced at 
the top of the furnace, for keeping a complete supjdy 
of charcoal around the muffle* 

Fig. 12. tlie tongs useii for charging , the assays 
into Sic cupels. 

Fig. 13. represents a board of wood used as a 
register, and is divided into forty-fivp equal com- 
partments, upon which tlie ass^s are Y^&c^c^l 
vious to their being introduced into me furnace. 
When the operation is performed, tl^ cupels ere 
placed in the ibrnace in situations odmiesponding to 
tlicse assays on tfie board; by these m^s all con- 
fusion is avoided, and w/fobut this regularity, it would 
be impossible to preserve the accuracy which the 
delicate operations of the asmyer requires. 

The fwnace toid implemitita which we have just 


detailed, are such as are used jn the Boyal Mint and Asnyiiijr. 
Goldsmiths' Hall in the city of London. 

We shall now proceed to a description of a small 
asfay fomace inventedby Messrs Anliye and D’Arcet 
of Paris. They term it /epeik Fourmau a Coupelle, 

Fig. 14. rwresents this furnace, and !£ is composed of 
a chimne^r pipe of wrought-iron, o,and of the fur- 
nace B. It is 17 inches higb> and 7i inches widt\ 

The fqrnace is formed of three pieces • of a dome A ; 
thebddy of the furnace B ; and the ash-pit C, whicli 
is used as the base of the furnace, fig. 14. and 15. 

The principal piece or 'bo^ of the furnace B, Jins 
the form of a hollow tower,' or of a hollow cylinder, 
flattened equally at two opposite sides, parallel 
tb tlie akis, in such Ftbamier, that the horizontal 
section is elliptical. 'JHie foot which supports it is a 
hollow truncated cone, flattened in like manner upon 
the two opposite sides, mid having consequently for 
its' basis twO ellipses of difflurent diameters ; the small- 
est ought to be equal to that of the furnace, so that 
the bottom of the- latter may exactly fit it. The 
dome, which forms an arch above tlie furnace, lias 
also its base elliptical, whilst that of the superior 
orifice by which the smoke goes out preserves the 
cyllndric6|l form. The tube of wrought-iron is 18 
inches long, and 2^ inches diameter, having one of 
its ends a little enlarged and slightly conical, that it 
may be exaefly fitted or jointed u|fon the upper part 
of the fuirnace dome d, fig. 14* At the union of the 
conical and cylindrical part of the tube, there is 
placed a small gallery of iron e, fig. 14. 15. and Ifl. 

See also the plan of it, fig. 17. This gallery is both 
ingenious, useful, and necessary ; upon it are placed 
the cupels, which arc properly heated during the 
ordinary- work of the furnace, that they may be in- 
troduced into the muffle, when it is brought into its 
proper degree of heat. A little above this gallery is 
a door J'f by which, if thought proper, the charcoal 
could be introduced into the itirnace ; and above that 
there is placed at g, a key or valve which is used for 
r^ulating the draught of the furnace at pleasure. 

Messili' Anflrye and D'AIbct s^, that, to give the 
furnace the necessary degree of heat so as to work 
^0 assays of gold, the tube must be about ifl inches 
high above the gallery for annealing or heating the 
cupels. The circular opening/i, in the dome fig . } 4., 
and as seen in the section fig. 15., Is used to introduce 
the charcoal into the furnace ; it is also used to in- 
spect the Interipr of the furnace,^ and to arrange the 
charcoal reimd the muffle*. This opening is kept 
shut during the working of the furnace, with 
the mouthpiece, of which the fkce is seen at n, 
fig. 15. 

The section of the furnace fig. 15. presents several 
openings ;.i,tbe principal, which is ^hat of the muffle, 
is placM in i ; it is shut wiHi the semicircular [door 
m, fig. 14., and as seen in the section w, fig. 15. ^In 
front of this opening is the table or shelf, upon which 
the door of the muffle is made to advance dr. recede ; 
the letter ^ fig, F&, shows the face, side, and cross 
section ^.(he shefl^, which nkkes part of the furnace. 
Immediai^^ under the shelf, is a horizontal slit /, 
whkdi is jjilSrced at the level of the. upper part of the 
grate, and used for the introduction of we rod of 
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^Amyingi iron fig. 31., that the grate may he euily kept clean. 
This opening ia shut at plflaaure by the wedge re- 
presented at k, fig. 14*« and 
Upon the back of tit^e fUmace is a horizontal slit 
Pt fig. 15., which support# the fire brick S, fig. 15., 
and upon which the end of the muQe, if necessary, 
may rest : u, fig. 15., is the opening in (he furnace, 
where the muffle is placed. 

Fig. 19 . is a plan of the gn^ of the furnace, and 
fig. 20. a horizontal view of it. These two figures 
siiow us the ^iniensions of the ellipsis, and deter- 
mines the general form of the furnace, and thickness 
of the grate* To< give strength and sdidity to the 
grate, it is encircled by a te or hoop of iron, We 
see at z the groove in which%e ho(^ d iron is fi^* 
The holes of the grate are truncated cones, htmiig 
the greatest base below, that the ashes more 
easily fall into the ash-pit. The letter V, 15., 
shows the form of these hC^* Thegrato is sup- 
ported by a small bank or sh^f, making part of4ne 
furnace, and as seen at a, fig. 15. 

The ash-pit c has an Opening y in front, 15., 
and is shut, when necessary, by the mbuth-piece r, 
fig, 14. and 15. ^ 

To give strength and solidity to the. furnace," it is 
bound with hoops of iron at 5, b, fig. 14. ^ . 

Figs. 21. 22. and 23. are views of tlicv muffle. 

Fig. 24. is . a view of a crucible for annealing gold. 
Figs. 25. 2t)- and 27 - are cupels of Prions sizes, to 
be used in the furnace. They are tiie same as those 
used by assayers in tlieir ordinary furnaces. ^ 
Figs. 28. and 29 . arc views of the bend-shovels used 
for filling the furnace with charcoal 1 they should be 
made in size and form so as to fit the opening h in 
figs. 14. and 15. . ; . 

Fig. 30. the smaller pincers or tongs, by which the 
assays are charged into the cu|^, and by which the 
latter arc withdrawn from the fui;paee. 

Fig, 18. the teaser for cleaning the grate of the 
furnace. 

Fig. iG. is a representation of the furnace first 
constructed by Messrs Anfryc and D’Arcet, and 
which was worked by means of a pair of bellows, 
which forced a current of air through the brass tube 
5 , entering the ash-pit under the grate at the circular 
hole c, fig. 15. . The strength of the blast or current 
of air can be regulated at pleasure by the stop-cock 

df fig. 16 . 

Vioc,m of We shall now proceed to a description of the pro-, 

/ gggg assaying, as performed, by assayers of the 

Royal Mint and Goldsmiths' Half ; and shall then state 
the facility afforded by the furnace of Messrs Anflrye 
and D'Arcet in conducting this operation upon a 
smaller scale and reduced expence. r , 

{^me prelimintuy observi^ions may be ^uisite in 
regard to the muffle nnd cupels, to thjs, propor- 
tioning of lead in assaying, Ac., before tlie opera- 
tion of tjie assay commences. 

In the fiirnacc above described, ^ thc^ Uimi^r of 
assays that can be wade at cjne ^e 

same number of cupels are put into the The 

furnace is then filled with charco^ ^d 

upon this are laid a few pieces already In 

the course of three hours, a little more or Jess, ac* 
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cording to circumstances, the whole is ignited; dur- Asssyiog. 
tng which period the muffle, which is made of fire 
(ds^, is gradually heated to redness, and is prevented 
from cracking, which a less regular or more sudden 
increase of temperature would not fail to do. The 
cupels also become properly annealed ; all moisture 
being dispelled, they are in a fit state to receive the 
pie^ of^Silw or gold to be assayed. 

Ihe gr^t^ cate that is exercised in this operation, 
the!!jm liable is the aisayer to accidents from the 
breakiig of the muffle, which it is both expensive and 
troublesome to fit into the furnace. 

The cupels used in die assay process are mode of 
die ashes of burnt bones ^hosphat of lime). In 
the Royal Mint, the cores of oxnom are selected for 
this purpose, and the ashes produced arc about four 
tuues the expence of the bone ash used in the pro- 
cess; of ciipellation upon the large scale. So much 
depends upon the accuracy of an assay of gold or 
silver, where a mass of 15 lbs. Troy, in the first, and 
Go lbs. Troy in the second instance, is determine by 
the analysis of a portion not ^^jj^eding 20 Troy 
graiUs, that every precaution uH^h tlie longest ex- 
perience has sui^sted is used to obtain an accurate 
result; hence the attchdon paid to the selection of 
the most proper materials for rnakhig the cupels. 

The cu^ls are formed hi # cir^^ mould made of 
cast steel, very nicely turned, adJ^by which means 
they are easily fireed from tlie moulp when struck. 

The bone Mb is used moistened wim a quantity of 
WUter, sufflemnt to make the particles bdhere firmly 
together^ Ihe ckcular mould is fiUedLand pressed 
level witli its surface ; aftbr which a pestle or rammer, 
having its end nlcCly turned, of a globular or convex 
shape^ and its size, equal to the degree of concavity 
wished tC be made in the cupel for the reception of 
Jlie assay, is placed upon the ashes in the mould, 

4Aid struck witi) a hammer until the cupel is properly 
formed. These cupels are allowed to dry in the air 
for some time before they are used. If the weather 
is dry, a fortnight will be sufikient. 

The greatest possible attention should be paid to 
tlie quimty pf the lead used in assaying. If it con- 
tain silver, it will be easy to perceive a source of 
materifd error in the delicate operations of the assayer. 

Lead revived from litharge contains only about half 
a grain in the pound weight, and is prefeit^, on 
that account, to lead immediately revived fi'biiii tht; 
ore, which usually contains a larger quantity. 

The proportion of lead used in an assay of silver 
varies according as the external character of the 
silver to be assayed indicates a comparative state 
of fineness or coarseness to standard metal ; of 
which an expert assayer may pretty accurately de- 
t^^ine by the eye; but his opinion will also in 
i^e measure be regulated by the comparative 
es^ or difficulty of flattening upon an anvil the piece 
ofsiWer to be assayed ;--lf coarse, the metal is harder 
'%a standard, and of a brilliant glossy appearance ; 
bui^ if soft and easily flattened, and of a dead white 
c^our, it will indicate a state approaching to purity. 

/Hie quantity of lead, is then proportioned by the 
opinion of the assayer, and varies from 10 to 20 times, 
the weight of the silver used^ It should be observed, 
that a diipel is capable of absorbing ohty hs ewn 
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^weight ^ Kthir^i find according^ 

be paid to to of to copet, when any eilver ii to 
be luteayed, #hb^ requires a great quantity of lead. 

As it is always requisite to proportion to lead to 
the esttmated quantity of alloy in to silver betoe 
cupellation, to ancieni assayers itoe use of toosil- 
nee^cst were baw/or uips of metal^ made with 
pure siWeTi alloyed w'fw llle^ite propoitiitos of 
per, tin a regularly iticvtOsSOg Series, from the IpMt to 
to greatest ptopJirtion, which may ever be ^^red. 
l%e silver to he atoyed was examined in Oimpari- 
son with to tqqeli-iieedles, in Oolour, 
other extjnrnidlraaracters, and its alloy was estimatod 
by t W of to needte, to which it showed the closest 
resemblfckce. These needles are seldom or never 
Used ndw’; and the extermd character of the metal is 
luffid^t to gmde an experienced asseyer in tofiiO- 
portionitig of to lead^ to the esthnat^ afle^ in the 
silver, ^ich he hen to assay. ' » ' ' 

In Ail^^s Dictionary ^ Chenki0y mid 
ralo^, under ;to article AsSAinind (to wlddh 
we here adciimi^%e Onr tore b 

a table of to j^portions lead to to esti- 
mated ato in fine si^^| toiSied imon to ehpmi- 
ments of Mdsirs fdlet, luid Maoqaer, vmidi 
were the bads a reguktion snbseqtia^y edit- 
ed by an edii^/Or the late French government 
The great oncawnily of to 'use of the toudi-nee- 
dlmi probably suggested these experiments to the 
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French Cbemistst and as this table may be ex- AMspiiv* 
treihdX/;«(^>i^ ^ tmmjpericnoed assayers, we shall 
insert Where, togetov widi to observations accom- 
panying, it in to above work. 

» Copper, to usual alloy of to fino^ metals, when 
taken i^ly, is found to require firom to fourteen 
toes its tS&ht of lead for completo scorification on 
to cupel. %>w, all admixtures of fine metal tend 
to protect the copper from the action of to litharge, 
and At more obstinately, to greater to proportion 
of fine metal, go tot copper, with three umes its 
weight of silver ^Or g ox. fi^), requires forty times 
as much load aw copper ; with <deven parte of silver 
It requires Seventy-twggfcarts of load, and tlie like in 
aftlBcrtoOg raim* iPne following is the table of 
to proportions^ lead required to different alloys of 
copjpqr ; of Ohich a low points are founded on the 
above menrionOd experiments, and the rest filled u|> 
ibeoiNlhig ito dte estimated ratio of increase (being 
multiples of the assay integer so in arithmetical 
progression). In the three first columns is shown the 
absoHite iocreBse of the quantity of lead in alloys of 
decraasWg fineness ; in the three last columns will 
be seen me gradual diminution of the protecting 
pO#er of fine metal imainst scorification, in propor- 
tion, to to incfesie of alloy, shown by the decreas- 
ing quantity of lead, requiM for the same weight of 
c^per, undet different mixtureSt*’ (Aikin’s Dic^ 
tionaryj 
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this was proved by reviving l^e oxide of lead from 
the cupel, and cupelling the lead by itself,, lAen the 
quantity of silver left upon the test was found to be 
ten times as as the natural proportion of this 
metal in the mad, and very nearly corresponded with 
tlie loss of silver in the first instance. It will be ob« 
vlous, then, that the as6ayer*s report of the title or 
purity of any sample of silver (unless corrected) would 
make the metal somewhat less pure tlun it actually 
is, because all loss is put to the account of alloy. Mr 
Tillet calculates, when no more lead is used than is 
necessary for the entire separation the alloy, that 
it carries down into the cupe^^fnuch silver as, when 
the whole is again reduced, ;^ould make the n^0 
metal of the mass, when the naturfd admixtm^e 
of the silver is only aboct -nV?* ^ ^ excess of 

lead is employed for capellation, this loss of silver 
is somewhat gi'eater, though it, dM not increase in 
the ratio of the excess of the lead ; for 10 parts of 
lead to a given alloy will not carry down twice as 
much silver as 5 parts, though tlie difference of loss 
will be very sensible. 

Ansay weights used in assaying gold and silver are 

AVfi^rhts. peculiar to the profession. In toe assaying of sil- 
ver, a given number of graina are t^ken, which is 
called the ^und. Thip assay pound varies 
from 14 to 24 grains Troy« This imaginary poupd is 
subdivided into ounces and pennyweights, and the 
latter into, half-pennyweights, which is the lowest 
term used in reporting assays ofillver ; so that there 
are 480 different reports fbr silver {this being the 
number of half* pennyweights in the pound); and 
therefore each noipmat half-pennyweigm weighs ^ 
of a Troy grain, ,when the entire assay pound is 24 
grains. 

The report of an assay of silver b made according 
to the proportion of pure metal which it is found to 
contain. The legal standard of Sterling money of 
silver is 11 oz, and 2 dwts. fine, aUd 18 dwts. plloy. 
If an assay of silver was found to contain XI oz.oniy 
of pure silver, it would be reported worse 2 dtris. 
meaning worse than standard silver by 2 dwts. or 48 
grains in the pound Troy. If on assay, on the con- 
trary, contained 1 1 oz. and 6 dwts. pure silver, it 
would be reported beUer than standara by 4 dwts. 
in the pound Troy ; because 18 dwts. being the stand- 
ard proportion of alloy, it was (bund that it only 
contained 14 dwts. alloy. When bullion thus assay- 
ed and reported is for sale, its value n ^culated by 
reducing the bar or ingot of silver into standard inetai. 
In the hrst exampte which we have given, ll».Tioy.«z* 
if the ingot of silver assayed weighed 50 0 

there womd be deducted froin the weight 
2 dwts. per lb. or . . . 5 

which 5 oz. b the excess of alloy above 
the proportion of 18 dwts. to the 11 oz. 

2 dwta of fine metal, and the bkr of silver ^ — 

would be, in standard w.eight, . < 49 .7 
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On the contraiy^ tf Che ingot weighed 80 0 

and tlie alloy ^ere deficient, wjblcb b the ' 
case when the metal b reported better 
than standard by 4 dwts. in the pound. 


IVoy^ there would be added to the 50 lbs. Aunying, 

4 dwts. per |K)und, which would be equal lha- os* 
to , . . . . 0 10 

Making the standard weight of the ingot 50 10 

fhe gold 0S88y pound, which is from lo to 20 
grains Troy, is subdivided^ into 24 carats, and each 
carat. In^b 4 assw grains, and each grain into quar- 
ters; go that^ tnere Are 384 separate reports for 
gold, each equal t0'18 Tit^y gnuns, or what is term- 
ed a quarter carat grm. An accurate assayer, how- 
eyer, can ascertain, in an assay of gold, to 3 grams > 

Troy : but it is '^e custom of the trade not to report 
less than a quarter carat, or 15 grains Triiy. A 
substantial reason is given for this rule, to justify 
the. practice of it. An rngot of gold generally 
weighs a journey .weight, M^ich b 15 l|tw* Troy; 
from, a sample cut from the two opposite en^ 
weighing from 10 to 20 grains, the value of the mass 
of 15, lbs. b to be determined ; if ^ ingot hod been 
imperfectly melted, the mass would hot be homoge- 
neous, and a difference might exist in it of several 
Troy grains ; and the allowance between the quarters 
given in the assay report b an indemnity to the pur- 
chaser. Indeed, so particular are many in the bul- 
lion trqde, tliat they will not purchase any foreign 
gold bullion until it has been remelted by re- 
finers or melters in whose integrity they repose con- 
fidence. This, we believe, b generally the case with 
the Bank of England, in all her purchases of foreign 
gold bullion. • 

The assay report of gold is made according as it b 
better or worse than standard. The standard of our 
gold coin is 22 carats fine, and 2 carats alloy. If, by 
assay, an ingot of gold was found to contain 21 
enrats fine gold, it would be reported voorse 1 carats 
the mass containing a carat of ailov more than the 
proportion of 2 carats to 22 carats nne. If the ingot 
weighed 15 lbs. Troy, there would be deducted from 
the gross weight l carat, or 240 grains Troy, redu- 
cing the standard of the mass to 14 lbs. 11 oz. 10 
dwts. If, on the contrary, the mau was found to 
contain 23 carats fine gold, it would bo reported 1 
carat 5s0|?r than standard ; and this carat would be 
added to tlie gross weight of the ingot, which we 
have supposed to weigh 15 lbs. Troy, ai»d wo^ be 
called 15 lbs. 0. oz. 10 dwts. of standard gold. 

When die gold assay pound or integer b onl)' 12 
grains, the quarter assay grain weighs only ^ part 
of a Troy grain. Xbb will show how delicate the 
scales must be by which the assayer works in order 
to obtain accuracy. In the Royal Mint, the scales 
of the assayers will be sensiblyaffected even with the 
Y«Wth part of a Troy groin. When the Emperor 
of Russia lately vbited me Mint, he was particularly 
struck with the extreme delicacy of the assay scales 
of Mr Bingley, the Itingfs Assay-Master. That gen- 
tleman requested the favour of hb Imperial Majes- 
ty to put one of the hairs of hb head into the scale, 
which he did, and, to die great satbfiiction of hb 
Majesty, it very sensibly affected die equUibrima of 
the beam. 

When the assay pound b subdivided, os fet silver, 
in the same manner as th^ Ttoy pound, it b obvious 
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Assaying, that all the loivtr denommadoiu bear the same re- 
lation to each otlier ; which » some little advantage 
in transferring the assay reports to teal mixtures for 
use. On the contrary, the carat subdivision for 
gold is confined to assayings but its fractions being 
aliquot parts of the poul^ Troy, Uie calculation for 
real use is very easy. the pound Troy contains 
5760 grains, the carat corresponds with 240 grains 
or to dwts r the assay grain, or fourth part of a ca- 
rat, with 60 Troy grains; and the assay qtoter- 
grain with J6 Troy grains; to which report, when 
the assayer has separated the gold (4 oz. for ex- 
aniple), he adds 4 oz. gold in a pound Troy. Where- 
as m gold parting he takes two equal pieces, treats 
one as a silver assay, and the other as a gold assay, 
to find the absolute quantity of each metal, amr 
which the report is made on gold singly, to Which is 
added the report of the silver separatdy. Tims, if 
he finds 4< os* of gold, and 3 oz. of silver, be reports 
mne 14 caratf (2 carats being equivalent to an as- 
say ounce, and consequently the 4 oz. of gold equal 
to 8 carats, whi^i subtracted from 22 carats^ the 
gold standard, leaves J4h U> which report he addit 
fine siher S oz* But When tlm mixed laetal contains 
more than hajf alloy, it is called tMfiolJbr gold and 
silver^ and the absolute quantity, of each reported se- 
parately. (Kii)Liv!s Dictionary*) 

Having mode the reader acquainted with these 
details, we shall now proceed to explain the pro- 
cess of assaying silver, commonly known by the 
name of cupellaiion* 

Assay of When we have an assay of silver to make, we flat 

fiiiver. the portion of metal upon a polished aiivil; the face 
of the flatting hammer is also bighly^olished ; that 
the metal may receive no extraneous matter what- 
ever. The piece of metal is flatted to about the 
thinness of a sixpence, and an assay pound is cut 
from it, and most accurately weighed in such scales 
as we have already noticed. This assay pound is 
then enveloped id a of lead, which is flattened 
from a lead bullet, and circular, but made into a 
funnel shape, in order to contain the silver ; and the 
more nicely to prevent any portion of the silver from 
being lost, the corners of this leaden funnel are 
closely and firmly folded down. If the Assay-Mas- 
ter has 45, or, indeed, ony number short of 45, they 
arc ranged according to diehr number upon Uie 
table, fig. 13* When thefurnaCe and cupels have been 
prepared according to the number of assays to be 
made, and when the proper degree of heat has been 
attained, the assays are charged into the cupels ; 
and the following method is followed in this part of 
tlie process : In the first instance, a ball df lead is 
Charged into e^h cupel, with the charging tongs 
(fig. la.), and its weight is according to 4ne quality 
Of the* silver to be assayed ; Uie assayer keeping a 
stock of leaden bullets of different i^eights for the 
purpose. As soon as this lead is melted, which is 
instantaneous, the assays of silver envelop^ in lead 
are also charged in^) the cupels. The mass is very 
soon in complete fusion. The mouth of the muiRc, 
which had before been partially closed with cylin- 
ders of charcoal about 6 or 7 inches long, and 
of different diameters suitable to the convenience 


TING. 

of the assayers, as roffesented in fig. is now Awsyui*. 
nearly Jbsed by smaHer cylinders of charcoal. The 
(^ect of this /precaution is, tliat the, stream of air 
admitted to/j^ss over the surface of cupels, and 
which is in^pensably necessary oxidation 

of the lead in the process of cupeHation, may not 
chill the muflle, and retard the progress of the 
assay. The oxidation of tlie metal will proceed witli 
more or less rapidity, according as the stream of air 
admitted is mat or small, and which the assayer has 
it always in his power to regulate at pleasure. The 
work already remrred to in tnis article, has so beauti- 
fully and accurately described the progressive appear- 
ance of the assay procW of silver, that we cannot do 
better than quote the description : ** The melted metal 
begins to send off dense fiimes, and a minute stream 
of red fused matter is seen perpetually flowing from 
the' top of the globule down its sides to the surface of 
the cupel, through which it sinks and is lost' to view. 

This fiime and the ^ream of melted matter consists 
of the lead oxidated by the heat and air, in one 
cose volatilized, in the other vitrified ; and in sink- 
ing through the cupel it carries down with it the 
copper or other alloy of the silver. In propor- 
tion to the violence or the heat, is the density of the 
fume, the violence with which it is given off, the 
convexity of the surface of the globule of melted 
matter, and the rapidity with which the vitrified 
oxide ciretdates (os it is termed), or falls down the 
sides of the metal. As the cupellation advances, 
the melted button becomes rounder, its surface be- 
comes streaky with large bright points of the fused 
oxide, which moves with increai^d rapidity, till at 
last tlie globule, being now freed from all the lead 
and other alloy, suddenly lightens ; the last portions 
of litharge on the surface disappear with great rapi- 
dity { showing the melted metal bright with irride- 
sc^nt colours, which directly after becomes opaque, 
and suddenly appears brilliant, clean, and white, as 
if a curtain hud been withdrawn from it. The ope- 
ration being now finished, and the silver left pure, 
the cupel is allowed to cool gradually, till the glo- 
bule of silver is fixed; after which it is taken out of 
the cupel while still hot, and when cold weighed with 
as much accuracy as at first The difierence be- 
tween the globule and the silver at first put in, shows 
tim quantity cf alloy, the globule being now perfect- 
ly pure silver, if the operation has been well per- 
formedk The veasmi of cooling the globule or but- 
ton gradudly is, that pure silver, 'when congealing, 
assumes a crystalline texture, and if the outer sur- 
face is too suddenly fixed, it forcibly contracts on 
tile still fiuid^part in the centre, causing it to spurt 
out in arborescent dioots, by which some minute por- 
tions arc oflen thrown out of the cupel, and tlie as- 
say spoiled.” ' (Aikin^s Dictionary*) 

The assaying of gold, preparatm^rto the parting pro- Az^y of 
cess, which we are about to describe, is exactly the Ool*** 
same as in the case of silver; the object in the process 
of cupellation being to destroy the base metal or alloy 
contained in gold. If gold contained only cop- 
per as alloy, lae assaying of gold would be as simple 
and.ekpedttuDus as that of silver; but all gold con- 
tains a portion of silver, which, ^ough reckoned as 
fdloy, cannot, as we have already seen, be destroyed 
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Aiiiiayiri^. by cupellfttion. Hocoarse i», liad to the process, 
commonly called the parting process, to get rid of 
the silver contained in the gold. This is done by 
means of nitric acid, which entirely dissolves the 
silver, and 1<^68 the gold pcri^tly pure. The 
quantity of silver which gold generally contains, is 
too sniull to allow the nitric acid to act upon it with* . 
out addition ; and the general allowance by ossayers 
is two or three parts of silver to one of gold. If the 
quantity of silver gready exceeded tlicse proportions, 
the operation wo^d not succeed so well ; the fine 
gold would be obtained in the state of brown pow- 
der, the partidcs having been too minutely divided 
by the excess of silver. ^ ' 

When assays of gold have passed the test, by 
which all the alloy, excepting silver, has been de- 
stroyed, it is in this process that the additional 
quantity of silver is added. Suppose, for example, 
that a gold assay is made from the integer, or pound, 
weighing 12 grains Troy, an addition of from 24 to 
36 grains of pure silver is made in addition to the 
small portion already supposed to exist in the mass.. 
This becomes thoroughly incorporated witli the gold 
in tJic process of cupellation. The globule, or button, 
as soon as it is taken from the furnace, is passed be- 
tween a pair of polished steel rollers, and drawn out 
into a thin lamina, or plate, of the thickness of a six- 
pence, and returned into the furnace to be annealed. 
After being kept in a red heat for some time, it is 
taken out, and suffered to cool. It is then wound up 
into a cornet. This is put into a glass matrass, of 
the sliape of an inverted cone, and with about twice 
or thrice its weight of very pure nitric acid& M. 
Vauquelin recommendS'it to be 1.25 specific gravity. 
Hut the true test of its strength is in the working of 
the process. Tlie assayer’s attention being directed 
to the point of strength that will maintain the gold 
when the silver is extracted in the spiral form, if the 
acid were too strong, or the fuller in too great ex- 
cess, the gold, as we have already mentioned, would 
be reduced to powder, and considerable danger ex- 
ists tliat it would not be accurately collected, by 
whi(;h an imperfect result would be obtained* The 
glass matrass is placed upon a sand-heat, or bath, 
which is generally a square or oblong pan of copper, 
with from one to two inches of dry sand in the bot- 
tom. The pan is placed over a small square furnace, 
in which is burning charcoal or coke. As soon as 
the acid is warm, it begins to act upon tlie silver, and 
a dense stream of nitrous gas is disengaged. As long 
Hs the acid continues to act, the metal appears eve^- 
where to be studded with very minute bubbles, which 
issue in jetts. The disappearance of tliese, or their 
uniting into a few large ones, is a sign or mark that 
the acid has ceased to act. The disappearance also 
of the nitrous fumes is an vindication that the acid 
has no silver to act upon. In ' the course of fifteen 
or twenty minutes, tlie process is finislied. But, in 
order to extend the last portions of silver which the 
mixture may contain, a small quantity of highly con- 
oontrated acid is poured upon tlie pornet, and .boiled, 
by wliicl) the lost portions of the silver ai^ extracted. 
I'he cornets of gold are thoroughly corroded^ Imt 
\ uu 1. PA HI ii» 


retain tiie same form, having lost all the silver, to Asiayinf. 
two thirds or three fourths of their weight; thw 
are slender and brittle, as wc observed before. It 
an object of consideralilc importance to prevent the 
cornets from being broken, the result being more 
likely to be accurate than having tlie gold in Ihig- 
ments; and to preveitt this, the quantity of silver 
used is no more than is absolutely necessary, it be-* 
ing obvious that the less tlie quantity of gold, cnfii. 
pared to the silver, used in the assay, the more like- 
ly is the gold to be broken into pieces. 

The hot acid is poured very carofuDy from the 
matrass, and wqrni water is added to irash any re- 
main of silver from the gold, and , the addition re- 
peated until tlie water comes off perfectly clear. The 
cornets of gold, which are of a dull bro;iii'n colour, 
and iinmetmlic appearance, are then put according 
to their numbers into small clay crucibles; into which 
they are allowed gently to fall by inverting the ma* 
trass, with a portion of water in it, which breaks their 
fall, and'also collects any grains of gold that may be 
in die matrass. The water is then poured off, and 
they are put into the furnace, and annealed under a 
bright cherry heat. When cooled, the pieces of gold 
have regained theirbeautiful metallic lustre, and possess 
all the softness and ficxibility of this truly noble -metal. 

The pieces of gold, thus thoroughly purified, arc 
carefully and accurately weighed, the absolute loss in 
weight indicating the purity of tlie metal assayed. 

It is a matter of the greatest importance, that the 
silver used in this process should contain no gold, 
otherwise a source of very material error would arise 
in the delicate operations of the assayer. Silver ge- 
nerally conmins a small portion of gold. Spanish 
dollars, for example, are round to contain about 4 
Troy grains in the pound, hnd are generally prefer- 
red iu the parting process upon the large scale ; but 
assayers in general use silver revived from a precipi- 
tation of the nitrate of silver, which they are sure 
contains no gold. 

The nitrate of silver is precipitated by immersing 
in it plates of copper, which throw down the silver 
in the raetdlic state. It may also be recoverediiy a 
solution of common salt, which converts tho silver 
into luna cornea, of which, when washed and well 
dried, 100 parts contain 75 silver. The accuracy of 
the assay may also be proved by this process. The 
lima cornea, however, is more difficult to reduce to 
the metallic state, and the mode of recoveryby plates 
of copper is always preferred. 

It remains for us now briefly to mention the pro- Now Pio 
cess.of assaying by the Peiil Fournvau d Couprllp of 
Messrs Anfrye and D’Arccy. This process is the*®'*”®* 
same in principle, in all respects, as that which we 
have been detailing. The only dificrence consists in 
the greater facility of the procesR, and the compara- 
tive diminution in the fiael used. The furnace first 
usdd by these gentlemen had a small pair of bellows 
attaclied to it ; see fig. 1(1. ; and after the ftirnacc was 
brought to a proper degree of lieat, which required 
two hours and a half, the following was the result of 
the experiments made : ' 
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So that each amyi on an average, was performed in 
11} minutes, and the charcoal used did not much ex- 
ceed ^th of a pound weiglit. The standard of the 
silver used in these experiments was proved by an 
assay in the ordinary furnace to be 949 milli6m^, 
and tile average result by the new furnace waa 948 
mil. 7^* u dilference not more tlian occurs in die use 
of the large furnace, and an object of no importance 
in point or accuracy. 

Experiments were also tried with this small fur- 
naceij to prove the higher degree of he^ that could 
be produced ; and two balls oC Wedgwood’s pyrome- 
ter were put into the furnace, which, when cold, In- 


dicate the one 35, the other 80 degrees, and 
is' fuUy equal to ^e heat cf tlie ordinary assay fur- 
nace, ; , ‘ 

When Messrs Anfr^e arid D’Arcet had improved 
their furnace, by adopting a tube of iron in place of 
the bellows, racy could rsljlse the proper degree 
of heat in rae furnace in lialf-an-hour, which re- 
quired by the original construction two hours and a 
half. 

The following experiments were rpsule upon some 
five iranp pieces, the standard of which, according 
to law, sbpuld have been from 897 to ^3 
tress „ ^ _ 
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Tbero experiments differ very little from tliose 
we have ali^cty sts^^; a irid^nj[ increase in the du- 
ration of the assayj And in t$e cfiorcMl cdbspm^, 
being the only d^erence ; ^d tl^C 
which this furnace lias of being raisea to the neces- 
sary degree of heat, before the assays are char- 
ged into the cupels, mpre than cpnipqnsate for the 
increased duration of the amy mid cl^fcoal con- 
sumed. 

This sra^l funiace is particularly recommended 
for the service of the Bureaux de Gardntie de Pro- 
vince, where a limited number of assays are from 
time to time made ; and, in' point of economy, pre- 
sents many advantages to recommend it to a place in 
the chemical laboratory. 

This furnace may also be used for. a melting fur- 
nace ; and to convert it to this purpose, the muffle 
is taken out, and die various apertures, which are 
open when the assays are making, closed by their 
respective stoppers: a stand may then be put upon 
the grato^ sm a crucible of sUch slsm as the fur- 
nace wOl admit, placed upon it, aM which can very 
readily and conveniendy be done 'fto||> the opening 
h, fig. 15. In this use of the furnace« coke may be 
employ^ instead of the charcoal, w lieat lieiog 
greater and mpre ateady with the fpirmer than thp 
Tatter. ,/ (aa.) 

ASSURANCE. JSep the article Insuxia^ca in 
the tneydopeedia. The subject of tifi; Afsurances, 
partly treated there, requires some corroetton, and a 


iqpre d^ail^ explanation in thisjplace. Assqrau^ce ou of 
lii ‘^e 'assurance of d certd(n sum of money io^ he the Con. 

-.>>1 tiacf. 


_ fi«' _ 
pdin imst or 
paid wfkin a ei 


wdidn a, ceftcfin timct dr to be 
Sajw 'fW t^e death a per- 


son narneS, d>heneo& that viay happen. The party 
agreeing to pay this sum, is called the Assurer ^ and 
the Bum%p rj^ceives in compensation for what he is 
t6 pay,’ is cafied the Premun^ of asf urpnee. The in- 
strument by which the p^ty is bound tp pay die 
sum assured, is 'eiittod a Pdljqp of a^iirance. 

Policies of this kipd are gr^n^ed 'either by indivi- 
dui|ls or by companito, more geneift^y by companies, 
on account of the greater security there is in, large 
bodies of m^, and which cannot easily be attained 
by an individual, when the policy may bV of long 
continp^ce. 

The glides to be pidd on the. death of a person 
or persons named, are alsb absplui^ dr con^itigent ; 
al^iUe^ wheh the sum assured is ' payable on the 
deadi of a party assured j contingenl^, whep tli^»^ pay- 
ipent of this sum depenj^ on sonie other event; as, 
tor examjile, the 05 antecedent death of 

seme other ji^rson of persons, 

pre^iuqi of awd^ned is either a gross sum 
pdd dp^ at once, or a sum'pmd dpwn on^ the day 
th^ il^e contract is hmde, ^idi' an Db^igatiqn to pay 
thjD same sim ann|iidly^ durmg tbje^egisience of the 
pd]ttcy. Thq%t^lS toe mote as- 

SttlnDCe* 
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AffiMirancf* 


As policies on lives ^j^ucli more fr^uently 
conducted by companies thtui 'individuals^^ tpe mode 

'delin' generally adwted by those eotnpanie^ sl^all be^drst 

Attinana?” explained. The party desirous pf effecting an as^ 
surance^ receives from the oitice ^ the comply a 
printed paper called a declaration, w^ph lie fills up 
with the name of the party to be a^ured,, bl^ age, 
the place and time of his bir^, imd plape of his pre* 
sent residence, with ceftaiu paiticulms as to big 
health. This declaration is ;th^ duly sighed ; apd it 
contains a clause, stating, that any falsehood ip t|ie 
declaration invalidates the policy. To corroborate 
the Statement, references arc given to two persons 
well acquainted with tlie pptfy on whom the assur- 
ance is made, one of whom is to be a medical per- 
son, and sometimes more references arp reqmred, 
The reasons for these precautions are obvious,, * 

When the declaration has been thus completed, 
the person by wliom the assurance is ma^ mf^ps 
his appearance before the directora of the company, 
who inquire into the general state ofhia hciplth, and 
u minute is entered in their hooka accordingly. The 
letter of the referrees, with Uie declaration, are subse- 
quently laid before the court, which from these docu- 
ments, and information frequently detived from other 
sources, forms its decision; and tliis is entered on,^ 
minutes of the court, and communicated to the appli- 
cant. A certain time is allowed for the payment of the 
premium ; and if it is nOt paid widuh that time, the 
assurance cannot be effected, bnt by a fi^sh appli- 
cation to the court, according tojdji® forms auove 
mentioned. On the payment of the premium a re- 
ceipt is given, containing the number of the policy, 
which is tlien mmle out according to the duplaration, 
inspected by the coi^rt, signed by a certain number 
of directors, and delivered to the oUier party interest- 
ed in it. 

If the person, on whose life the assurance is made, 
cannot appear before the directors, or any one ap- 
pointed by them for that purpose, an additional sum 
IS charged for non-appeai'ance; There is also a duty 
to be paid to government on each policy, and this, 
with a small entrance fee, makes, an addition to the 
first year's premium. But the pr^ium itself is only 
named in the policy, as on the future payment of 
this sum its existence depends. 

AncMvanccs ^ policy ift assignable, and frequently forms a se- 
itssign- curity for sums advanced, and not unfrequently be- 
comes an object of sale. In these cases the holder 
of the policy pays the future premiums, and the ad- 
vantage of a purcliaser Cousi^t^ in holding a policy 
at a less premium than he must have paid at the 
present age of Uie party, on whose life the assurance 
was made. Thus, supposing' a policy to. have been 
granted for the payment of a thousand pounds, at 
the death of a party aged betw^n 37 ana S3, when 
the policy was made; suppose it is sold when the party 
is between 50 and 51 , thepipfcli^er will have to pay 
L.32, 5s. annually, during the existence of tjbe poUcy ; 
whereas, if he had taken out a policy at the< present 
age of the.pHSrty, his premium Would , be Lt 4i6, 15s. 
Fpr thedifi^ned between these.twoimms, namriy 
L. 14, 10s«, a price is fixed ous but it is to be ohsUlived, 
that, in the sale of a policy in the market, this dis- 
advantage attends it,-^that the bidders, not being ac« 


(juainted with tlie person on whose life Uie policy Asmoos, 
is ‘made, and being liable to trouble and expence, to 
ascertmn that he . is alive at each payment of the 
p^mium, mu^ make a deduction on this account, 
nw what they might otherwise presume to be ai 
CCimpepsation for the difference, between the two 

S iiipis. Policies arc in consequence sold at very 
^ opbrtipnate prices; aiid it is eviden^, that a 
pbimy must be most valuable to the party assured 
nimself, , and less so to ' others, according to their 
convehi^e of paying the premiums, and receiving 
proper information rejecting the party in W'hose 
life and deaU^ they are interested. 

On tbc dekn Of tlie party on whom the claim de-^ 
pdnds, certain documents arc required, such as the 
register of the burial of the deceased ; and references 
to the medical persons or others who attended him 
in his last illness ; and, if he efiected the policy him- 
self, the probate of his will, or; if it has been 
ed tb another, thd dbpy of the assignment, fte, 
grounds of these precautions are, with respect to the 
reccjiviur of the sum assured, obvious ; and the nature 
of the death must be ascertained ; as, in cose of sui- 
cide, or d 3 ring by the hands of justice, or on the high 
seas', without licence fropi tlie company, except, in 
^D^ral» ih' going from one part in the united king- 
dom .feo ai^ther, the;p61icy is vitiated, fn the inter- 
val between the notice of the party's death, aUd the 
time BMi^d for the paynient of the claim, . due in- 
vestigation is made ; and, every thing having been found 
sattsmetory, the claimant brings with him the policy 
abd a recebt for the sum claimed, which is imme- 
diately paid to him ; the seals are torn from the po- 
licy, ana the contract is at an end. In the case that^ 
a daim, is payable, in the. event of a person being 
dive at certain time, his appearance before thd 
cpuit is* requisite, or sufficient proof roust be giV^n 
that he WHS alive at ilib time defined by the policy. 

Policies depending on a person being Bliyej at a 
certain time, are very rare, and chiefly confined' to 
endowments for children, in which case tbe payment 
of a gross sum down, or of an annual payment 
till child attains the age of HI, secures to that 
diild, at that age, the sum named in tlie policy. 
Thisjmode of assurance has led some offices to com- 
pose a table of rates, acconling to which, a pi^rson at 
the age of 20 is required to pay a premium^ which 
would produce at legal interest more than he would 
receive at the expiration of tlie year, from the com- 
pany ; and thus a person, if any such could be found, 
to effqct an assurance of this kind, would run the 
risk of losing the sum assured, and rcceivOi if suc- 
c^ful, not SO much as he could have attained with- 
out any risk at all. 

, For adjusting tfic premium to bo paid according Tables of 
tjie party on whom tjie assurance is Ratess 
twies, of rates Jhi^ve been formed, and those 
dqrivqd from the register of mortality at Northamp- 
ton are in general adopted. Tables of the duration 
of human life have also been made from observptijOn^ 
in, vanoua other places; amongst which the pjiost 
distingui^ed are those of De Parcieux, Xerse- 
hobm, Gbrsuch, Alkin, fmd the rcgisteia qf Swe- 
den,’ Enland, and London. The hypothesis of De 
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Asfiltiaricf. Moivre presumes that, if eighty-six persons wire 
born at the same time, one would die in each year 
till the whole number ceases to exist. This hyj^oilie* 
sis has been abandoned, but an easy rule is de- 
rived from it, for estimating the expectation of life 
at any age. Subtract the age flrom eighty-six, and 
dividing the quotient ^ two, the remainder gives the 
expectation nearly, llius, let' the age be {to, then 
is 28, which differs from tlie Nortlmmpton 
taSle by only 27. At the age of fifty, the error is 
trifling, the Northampton table giving 17*99) 
Moivre's, 18* But, in the higher ages, the error be- 
comes considerable* 

In tile formation of these tables, a vulgar er- 
ror is entertained, that they ore dependout on 
chance ; for life, being uncertain, every attempt to 
regulate premiums is of no avail. It is true that life 
cannot be reduced to a certain scale ; i. e. if a thou- 
sand persons are named, it is impossible to state how 
many will die in each year, tj)! the whole cease to 
exist. But though a'iixed rule cannot be laid down 
for any given nutnber of persoiu, yet an approxima.- 
tioti may be' made to the general course of life, 
which will sufficiently suit the purpose for which 
tables are framed. 

After a scale of life has been adopted, a table of 
premiums is derived^ from it by strict mathematical 
calculation, an^ in a very ingenious manner. Sup- 
ose the premium for a p^on of a certain age to be 
nown j then the premium for a pci^son of one year 
younger, being compounded of the premium for one 
year and tlie present value of the above, premium, is 
easily calculated from the table of lives, thus; Mul- 
tijply tlie premium on the oldest life into the number 
of persons alive in the tables at that age, and divide 
by the number of persons of the younger age alive 
in ihe tables. This sum, discounted for a year, gives 
the premium for assuring the desired sum at the end 
of the year. Then niufliply the sum to be assured 
into the number of persons of the younger age, that 
die according to the tables in a year, and divide by 
the number of persons alive at that age, and this sum 
discounted far a year is the assurance of the sum for 
the first year> and consequently, the two sums added 
together, give the desired premium. Now, as the 
oldest person in the scale of life, dies in the ensuing 
year, the premium on him is evidently the sum to be 
paid discounted for one year, and thence the pre- 
mium for the age below is ascertained by the above 
rule ; and so of every age in successioi)* No errors 
can be committed without detection, as every step 
is checked by a similar table drawn out for the value 
of an annuity at each age. 

In a simUar manner, tables are formed for the as- 
surance of a sum payable at the death of one out of 
two persons, or At the death of the survivor of two 

{ icrsoi^, or at the death of one on the contingency of 
lis surviving another, and so on. The Ufblcs gene- 
rally adopted by the companies, on the contingency 
or one person surviving another, being calculated by 
an approximation, founded on the expectation of 
their lives, does not partake of the mathematical ac- 
curacy of the other tables ; but the companies, in this 
case, grant assurstices at times to thdr own disadvan- 
tage ; for if they take rather too much i^on one life, 
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they lose that sum upon tlie otiier ; tiie premium pay- Asauranct. 
able on the death Of oo^ of two parties, being divided 
b^ the above-mentioned tule of approximation into two 
premiums, ^ be paid by the two parties on the con- 
tingency of one surviving the other* 

The above rules give tablcB of rates for the pay- 
ment of a gross premium : but as it is generally more 
convenient to pay an annual sum equivalent to it, a 
table of rates is made for Uiis cose, and it is formed 
by dividing the gross premium by the value of an an- 
nuity upon each age added to' unity. If the annual 
premium were paid at the end of the year, the ad- 
dition of unity would be unnecessary t but a policy 
is not granted till one premium is paid, and hence the 
necessity of the addition is obvious. 

As premiums are settled from a fixed table of ob- 
servations on life, it is evident, that, unless the deaths 
happen exactly in the order prescribed' by the tables, 
there will be a surplus or deficiency of capital for 
the payment of ftie sums assured. For the latter 
case, a call is to be made on the proprietors to make 
up the deficiency : the management of the surplus 
or apprehended surplus, is different in different com- 
panies. Either the company appropriates the whole of 
the eui^ius to itself, or makes a compensation to the as- 
sured for it. In the former case, the company pays the 
sumspecifled in the policy, andno more. Consequently, 
a party may pay to the office a sum far greater than his 
executors or assigns receive in return. Thus, if an 
asauranee is efifected on a person aged between six- 
teen and ^venteen for L. 100, receivable at his death, 
the annual premium isL.S, Os* 8dund if he lives forty- 
nine years, he will have paid more than tlie whole 
sum to be received, Without computing interest on 
these payments. The surplus of the accumulation 
of p^iu^ dbove the clmms, may be great from two 
iTaqseB : ISt, the increased interest obtained by the 
company above that by which the table of rates was 
computed ; and 2d, a longer duration of life in the 
earlier years. than is assigned by the table ; and here, 
great circumspection on the part of the company is 
requisite to preserve it fVom imposition, and to secure 
the best lives ^at circumstances admit. In the com- 
panies where only the sum specified in the poli^ is 
paid, the Surplus does not go entirely to the company ; 
for it is common in these offices to allow a per cent- 
ageon the premium to the party who brings an as- 
surance to tlicm, generally a solicitor, who, thus par- 
ticipating in the gains of the company, has an interest 
in increasing its concerns, though to the evident dis- 
advantage of his client. 

In companies where the surplus is made advantage- 
ous to the assured, two methods are adopted ; the one 

is, to add, at certain periods, a sum to each policy } the 
other, to diminish the premium. In both cases, a valu- 
ation is made of all the annual premiums, with the past 
and jfliture expected accumulations, and also of the 
claims upon every policy. If the former exceeds 
the lutl^ to a sufficient amount, then an addition is 
made to each policy, or the premium is diminished. 

It is requisite, however, that the utmost care should 
be taken to s^ure to ench policy the sum named in 

it, with every addition made to it ; and hence a third 
part of the surplus is constantly retained to guard 
against poisib|b contingencies* This reservation has 

s 
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Awirance* occasioned a singular anooJftly in on© of the most 
distinguished com^ninies foi iif© assurance. In that 
company all are pariners» being mutually guarantees 
to each other f()r the payment of their respective 
claims. 1'lie surplus arisipg from excess of pre- 
miums, with their accumulations above the cJiums, 
evidently belongs to the whole of the company, and 
consequently each partner is entitled to a portion of 
it. But of this surplusi a third being constantly rc- 
fierved, and each person at his d^th ceasing to. be a 
partner, every person leaves behind him a portion for 
his $.uece&sors. This third is therefore, we may say, 
without ;ui owner, for a partner has not a right to it 
during his Hie, an<l his heirs or assigns have not a 
claim upon it aller his death. 

This anomaly led to the formation of a plan, 
which is adopted by anotlier company that vests tliis 
third in determinate hands. To do tin's, the com- 
pany consists of a number of proprietors, each of 
whom is bound tr) keep up an assurance with it, and 
whose interest in these assurances is greater than that 
derived from the prolit of assurances granted to non- 
proprietors. 'flic company takes upon itself the 
wliolc risk of policies made with it, being bound 
to pay to each party assured the sum specified in lus 
policy ; and additions are made to each policy in die 
manner above-mentioned. But the third reserved is 
joined to, and makes part of the subscription capital 
stuck ; and the interest upon it is annually divided 
among the proprietors. Thus the third reserved be- 
longs to, and continues to add to the security of the 
company, and the non-proprietor, secured from ail 
risk, participates in the two thirds divisible at every 
period. 

Anotlier mode is adopted by a company, Unit pre- 
vents accumulations, by diminishing, at certain pe- 
riods, the premiums paid on each assurance ; and in 
this case the siim speciried in the policy is paid, 
though the party assured may have paid a much less 
sum than in the companies above mentioned. The 
diminution of premium depends on Uie excess of ca- 
pital ill hand, witli the present value of future pft;- 
miums, above the claims that are or may be made 
upon it, and consequently the same care is necessary 
to reserve a part of the surplus for fear of future 
contingencies. The public have thus a choice either 
to receive a fixed or an increasing sum ; the fixed 
sum by means of a definite or a probably decreasing 
premium, and an increasing sum by means of a defi- 
nite premium. In all cases it is dbvious, that it is 
most for the advantage of the public that the propri- 
etors of the comnany should be assurers of each 
other, as well as of the non-proprietors. 

Besides the companies for assurance in general, 
there are peculiar societies for a particular object,-* 
those of clergymen, schoolmasters, officers in the army, 
and the like, for annuities to their widows, or sums 
to be paid to their assigns. In all these associations, 
calculations are made according to a general table 
of life, modified by the peculiar circumstances of the 
profession, which combines in assuring ^ each other 
certain advantages. In some of these, tile premium 
annually paid remains the same, but tlie sum allured 
increases with the number of years that it has been 
paid. In all these societies, care should be tak^n 


to ascertain, at certaiii periods, the state of their con- Aasurauce. 
cems; and, in the formation of them this ii poculi- 
arly necessaiy, as tlie errors eomimttcd by persons 
unused to the calculations requisite in the particular 
n^es of assurance, lead to very dangerous conse- 
quences. 

Policies of oaaurance are generally confined* to the 
limits of Europe, but they are capable ofj^ing ex- 
tended to all parts of the world. In such cases, an 
addition is made to the prciniuin, accordingto the sup- 
posed addition to the risk from unhealthinesB of 
climate, and danger of the seas. An addition is in like 
manner made to the premium on account of the pro- 
fession,— os of the army, in which the assured is en- 
gaged ; and also an account of the diseases, — as of 
gout, by which he is occasionally affiicted ; or of dis- 
eases,— as of snioll-pox and measles, to which he is 
liable. 

A policy granted by an individual is generally ofAsswronws 
short continuance, and the granter takes all the pre- 
cautions he can to ascertain that the person is a fit 
subject for assurance : or, in other words, whose state 
of health is not worse than that of the average of 
persons of the same age in the tables. If the person 
is at a distance, a guarantee of health is required. 

The premiums required are generally higher than 
tliose of companies, gnd a policy is efiected to great- 
er amount than would be Ranted by a company, in 
consequence of the risk hemg divided between a 
number of individuals, who are only answerable for 
the sums assured in each name. The sum assured 
by policies granted by individuals, bears, liowever, 
a very small proportion to that granted by the com- 
panies. 

Assurances upon lives are of modern invention, Ad vai.taefB 
and are very little known in foreign nations. They of Life /\s- 
arc suited only to those countries where property 
amply secured, and public credit is fixed on a solid 
basis. The large capitals created by companies for 
assurance would be too great a temptation for the 
rapacity of a tyrant ; and no one would be found to 
advance annual premiums, when his intention might 
be frustrated by the seizure of the whole, or a great 
port of his deposits. Assurances cannot be too much 
fostered in countries where due attention is paid to 
the morality, economy, and general welfare of tlie 
subject ; yet, even in England, where these institu- 
tions have been raised by the people, and in a variety 
of ways, are of utility to the government, they 
have not escaped its grasp, and policies are made 
subject to a duty. The sum accruing to govern- 
ment is, in a national point of view, very trifling : 
but a policy being a contract, is thought a proper 
object for a stamp. Jt would, perhaps, be wiser in 
the nation to grant a bounty to these policies, than 
to make them an object of revenue. 

Tbe benefit of these institutions is far more ex- 
tensive than is generally imagined. It is obvious, 
that persons whose incomes depend on their lives^ 
such as clergymen, officers under government, physi- 
cians, &C. are peculiarly interested in them. By setting 
apart a portion of tlieir income, they secure such a 
prcfvision to their families at their death, as they 
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Aw»ran«o^ cowld not in any case have realised by their own 
exertions ; and this is done with scarcely any trouble 
to ilfeni&eives, whilst they have the confidence that, 
at whatever time the fatal stroke arrives, a provi- 
sion is secured for those who arc most dear to them. 
Physicians, as they rise in practici', are accustomed 
to incrUse tlmir assurances ; and facilities are given 
to tlioRo’^"' inferior stations by the small sums that 
may be assured by each policy. A large class of 
persons, po.sscs8ed o** very considerable incomes, find 
their benefit in tnesc institutions; for i^ their estates 
are entailed on their eldest sons, :leath may prevent 
them from inaking^the provision they desire for their 
younger children, unless they secure it by an assur- 
ance. Persons engaged in trade have similar ad- 
vantages ; for, at marriage, part of the fortune of the 
wifci which is frequently tied up by maniage-settle- 
ihcnts, maybe realised to the husband, on ujipropriat- 
ing a certain part of the interest of the part tied up 
the payment of the premium of such a sum, as 
shall, with the part tied up, be equal, at his decease, 
tjo^the original fbitukic of thb wife. Short period po- 
licies fbund bonefoud also, in numerous mstau- 
ces. For exumpl'^^, a legacy is lo’ be received at a 
c.crtain time, if tho legatee is alive at that time ; ii 
may be a few months or a few years ; in eitfier case 
the sum may be a’^ '’urcd to him, for he may have 
it either from the olflcc oy under the will. A per- 
son takes H Voyage, which' will' be comjdeted wiihih 
tlie yeat^ and on his performance of it; depends cer- 
tain advotiitagos ; these are 'seonrisd inthesaine man- 
ner by means of the ofHce. A debt has been con- 
tracted, which the debtor will pay at a certain time, 
if hels^ alive ; the creditor secuics it by assuring the 
life for that time. Similar cases will occur to the 
mind of the reader; but it is to be observed, that the 
legislature lias very properly interfered in preventing 
jHjlieies being granted dd li(ntum\ for otherwise 
they might be made the vehicles of gaming trans;ic- 
tlons. It is declared unlawful for a policy to be 
granted, unless the- person effecting the assurance 
lias a legal interest in the life of the part o whom 
it is effected, u e, unless the cessation of life of that 
parly is detrimental to him in a pecunmry way. 
Before tlie paosiiig of the act to this purpose, per- 
sons were used to hunt out fot intirm or diseased sub- 
jects, on whom) to effect nssuranccs, to the detriment 
of the oiBce, or individuals they had to deal with ; 
and even parents have effected (mlicics on their chil- 
dren whose dcatlis, in consequence, tiicy are said to 
have accelerated. 

Piiiidpal The societies for assurances on lives in London 
lyiirmce now iiumerooSi The oldest of them is the A 
-ociciics. SociftUt instituted by cliarter in the year 

170(). "ITie hfetory of this society prOveS the little 
knowledge there was on the subject at that time ; for 
the same contribution was required fVom every mem- 
ber, whatever his age might be, and the sums re- 
ceived at the death of meml^ers were variable, de- 
pending on the number of persons that died in the 
same year. Subsequent altOraCioiiS were made in 
this company by successive charters. At present, 
the several inteicsts of tho tnembers are divided into 
glares, eacli share being now' warranted to produce 


L. 200 at the death of the insured; together with Assurance 
Budi additions as may arise from the circumstances 
of the year in which the death happens ; and any 
number^ of shares, and half shares, not exceeding 
sixty-five Shares, may he granted on one and the some 
life, by which assurances may be effected from L.200 
to L. 5000, and participate in the benefits of the So- 
ciety. 

The Royal Exchange Aisurance Company re- 
ceived its charter iu 1720, and is chiefly engaged 
in insuring ships and goods at sea, and of houses and 
goods from fire, but it also grants annuities and as- 
surances on life. In the latter, it conflacF itself to 
the payment of the sum assured. 

The EquUahle is Uic most co^udcrablc in point of 
numbers of the societies for the assurance of lives, 
to which object it is « liiefly confined. In this society 
all arc partners, and mutually assurers each other. 

It ar.>se from small (legimiings, and has mode consi- 
derable alterations from the rate of its first premiums, 
till it settled in the table annexed to this arriclc, 
which is that generally rii^ opted by these associations. 

At certain period:^, additions have been made to the 
policies ; and, in this mann'^r, its affairs w'crc con- 
ducted till ^)ecember 7, I0O9, when a change took 
pl.ee respcctii g the mt.nb^'rs then assumed, namely, 
that instciul of availing till the end of the next inter- 
val, fo** iiFjigni a .sum out of the accumulations to 
each po..i y, i .vy member should have two^jcr cent. 
annually (i to Ms policy, during me ycar.s of 

thi-i p^ ri Cowsv-qu uiily, all holder.- of policies, 
pvio* 10 *’ . year !fv 0. >\III leave to their heirt; 'he 
sum .d ly tho policy, logethcr with accu- 
niulatiou^ ’’.p to the year l.Si «md iilso two p*' ■ cciiL 
pet unnutif Jiif> life, hm ISlO and 
thb benciii. Uo A not accrue to menibors euteriiig a" 
tliC close of the }ear iS0|). Whether p!jn VNili 
be continued after the year 18^0 ?iinc wi’ ' ow. 

The number of tin* membevr. in thi. .;ociety m . it 
necessary 10 change some of theii regulutioua le- 
specting votes , and it was wisely resolved, that per- 
sons becoming members, after the lytli December 
1809, should not lii ^ a vote at the general meet- 
ings, unle.ss they had been' assured for five years, for 
the w'hole continuance life, in the sum of L* 2000 ; 
and to be a director, l..c qualification is an assurance 
of L. 5000 for the same lime, and must have held it 
for five years. 

The history of tliis society is very important in the 
subject of assurance for Jives ; it has been well 
treated by Dr Price, in his Observations on rever- 
sionary paymnits, and by Mr Morgan in his addresses 
to the society. In consequence of the connection 
of Dr Price with this institution, he drew up his 
remarks off the various societies which soon after 
sprung up, and whose names, but for his notice of 
tliem; would now be forgotten. They were formed 
chiefljr about the years 1770 and 1771» offering very 
falfecious terms to the public, by which tlie aged were 
benefited at the c^penCe of their juniors ; and the evil 
is not yet cured ; foi*, notwithstanding the experience 
of thb'past, sfcnilar societies are formed, but chiefly 
oil Uie plan of granthig annuities at the distance of 
ten or twelve years from a certain age, by which 
those at and near this age are pfomis^a such advan^ 
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ti^cs, as cannot be produced but by thii loss of the 
younger part of the society. f 

For some time no othe^ important society arose ; 
but, from the year 179a, in which the WexMnfdtr 
Life Assurance was formed, several considei^abJe 
companies derive their origin. The Pelican in 1797; 
the (Uobe in 1799; the Albion in 180.0; the Rock 
and the ProvidetU in I8O6; the pngle, Hope, Lon-‘ 
don Life Associa&ionimd. Atlas, in 1807 , 

The Rock was founded on the plan of the Equita- 
ble ; the material distinction between them Doing, 
that the concerns of the compmiy arc* vested in a 
hotly of nrojprietors, who arc assurers of each ,oiher, 
and also of 'tliose who arc not proprietors. Roth 
parties, as to the additions made to the policies, are 
in tite saiTK! situation ; but, in the ap]»ropriation of 
the accumultitlons, one-third 0 ! the excess of them, 
above tin* c'.i' us, is affixed to t* ciipit I stock, tlie&e 
lying lUisweiable for any claim < ; and the inter 'Sf of 
it is diviued among the pi‘opri"lurs for tiie ri&k "‘ cy 
take among themselves in tnakin^r ahs.uanccs. 'liiis 
society coniines itself entir ely to assui ances and an- 
nuities on Kfe. 

Tlie Provident comiiincjr with lifi , policies on fire ; 
bu* it assigns also, at certain times, additions to its 
policies. The Ilopt is also a fuc and hi;* olfict, and 
both are [»roprieUu*y conipauic's. '. uc ivu* s In tiiese 
societies iuc the same as those i ' ll e r e * umc and 
Koek. 

Tlic Aft'i and the lilnbt ci'>' ile ‘ im '*> 
aucc eomp ..aes their ra*'"'-. 'u ■! ;» 1. e *.•1?. * i'ls.‘v 
pav oni\ the sum assured ; out i . , - , .1 ihut * m‘ y 
liberal counnissiun i.> .il 0 - h;'U)t., ind T 

oth( who eH’cct lift 

"I'ljt don \ oenh. r.-i Ct. ih 't. eiitiie'**' to 
liii sf 'Uianco; n ' dili'er.'- l*'nn ih“ o?ijor'> ,.i 
‘‘ -ts mm i-*. fa e h ;* ,l2ts ■ >u ting h- an its 

..‘''.teiioiii- ' ■njt-V 'J by tl. rie'uhe ' chiving 
Inc; i.i other wtird,- ine socict) ..sfo t». person 
the sum naiiiv’t '..i tht policy and lu. more ; hut ,t 
certair- times it cons'ders, wliether ihc suv,.»lus t: 
the accunnda'.ions above the eiainu 1. Halhcient to 
admit of a dim.aution of premium, ar \ one is made 
accordingly. In this BO<')<*iy. all are members and 
assurers one of the other, .»ud c:oj,isvipiently the sur- 
viving members at any time ' re bound to make up 
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the deficiency, if any should arise by this mode of Awi rgce , 
arrangement. This could be done by raising, in llie 
first instance, the premimns that have been lowered ; 
and it is very improbable, tiuit, with good manage- 
ment, any thing farther would be Decessary. 

In imitation ol“ the London Companies, several 
have been formed throughout tlie country « and it 
may in general be observed of them ail, lh;w- wiiere ■ '* - 
tliey ditlbrfrom the common table of been 

■ather by supposing that .'i dcdut'fion may be made 
from those! rules, and acting .'i- cording to their dis- 
cretion in iliis Ciu.*’. tmui liy iiNsiimii.g a scale of life, 
and Lbenec* Ibrmhig cidtuilfiliims for the premium on 
each age, Tlierc* is some iliHcrcrict: also in thc^ man- 
ner in which ai.' assurance iw efiecled : f-omc being 
sup*»osed to hi’ ir\:ter ie. tlieir examinations than 
others, and rco 'iring grcu^ertbrnialitics ; but it must 
be taken intc> .msincrutien, that an assurance is a 
contract he. ween two parties on certain conditions, 
and on both sides it is desirable, that the greatest 
care sliouid be taken in the formation of the con- 
trimt. In fact, circumspection is tlie great security 
of both assurers ,.iid assured, for without it a society 
may appear to be very flourishing, when it is in fact 
hastening to its dissolution. 

A cfiuse in which a companj^ out of London was 
lately engaged, discovered that the company at first 
diinimslu I the lates, aiut iftcr a time increased 
tluni in both cases, without any regard to muthe- 
mn’jal c' Iculation, or a table of lives. The com- 
'h y ♦ hsing to })ay u claim, forgoi this eircum- 
htauct% which was detected by the production of 
the tw'‘i hooks of vute^, formed at different times ; 
ana till; i>bjection pay the claim, on the ground 
that the ])renui:iii was not sufficient, wm overruled, 
by comparing it with that reejuired by the table of 
'Utes in existence when the policy was effected. 

Where the premium is less than that gencrany re- 
J, the person desirous of effecting .'in ;utsurancc 
on his life should be particularly on his guard, lest 
Le may be n considerable sufferer by the, apparent 
cheapness ut his contract. 

The following is a Table of the Hates generaUy 
* acted upon by the Life Assurance Offices in the Capi- 
tal. (BD.) 
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Iiitrc. l.r I irr, wliolc sdence of Astronomy may be'rcduced 
to uro goiie^l problonis, Tlie first is to express the 
^ position of all the iicavenly bodies in terms of the 
time reckoned from a given instant, either in the past 
or tlie future duratfou of tlie world. The same may 
be otherwise stated by saying, that the tiling ret^uired 
is, to express the position of any one of the heavenly 
bodies in a furiction of tlie time, the time being con- 
side ' red as the only variable quantity) though com- 
bined with' other known quantities, which onter into 
the function as the co-efHcients of the different terms. 
'I'his is the most general view of that which is usually 
called Descriptive, or sometimes ( reometrical Astrono- 
my. Tile solution of this problem enables us to de- 
termine for any time the places of the heavenly bo- 
dies, relatively to one another, and relatively to any 
point on the earth’s surface. It contains "under it 
an endless variety of subordinate problems, embracing 
a long scries of successive generalizations, from the 
first observations, to the detenuinadon of the orbits 
of the heavenly bodies, and the final reduction of all 
tlmt concerns their motions into tlie form of astro- 
nomical tables. Tlie second problem is, to compare 
the laws of motion in the heavens, as discovered 
from the preceding investigations, with the law’s of 
motion as already known on the surfkce of the eartli, 
in order to find out whether or Itot they are the 
same ; and, if not, in what their difference consists. 
l‘he solution of this problem constitutes what is cal- 
led Physical Astronomy ; it Is the same witii inquir- 
ing into the causes of the celestial motions : for by 
causes w’o mean the general facts concerning the mo* 
tioii of bodies which are observed to take place on 
the surface of the earth. 

''f'liough the first of these two problems goes ne- 
cessarily bcfor(^ the second, for the solution of which 
it affords the data, yet, after this solutionis obtained, 
it affords great assistance to many of the researches 
involved in tlic first, and exemplifies, in a most re- 
markable manner, tlie use of theory in the investiga- 
tion of facts, and the re-action, as it were, of the se- 
cond problem on the first. 

Taking for grunted the solution of the first pro- 
blem, as given under the urticio Astronomy in 
the^Enc^clopadiat wc aro now to consider the second, 
and to explain the manner in which it has been, re- 
solved by Newton and the philosophers who have 
come after him. 

The history of the first of these two problems is 
long and interesting, beginning firom the remotest pe- 
riod to which the records or the traditions of mankind 
have ventured to ascend, and coming down to the pre- 
sent time ; and, in the ages to come, it is never likely 
to know any limit but the moveable instant which se- 
parates the past from the future, — as long, at least, 
as science and civilization are inhabitants of the 
earth. 

The history of the second comes within small com- 
pass ; because between the first rude effort, and the 
lost refined investigation, there is hardly any inter- 
mediate step but one. 
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The concentric orbs of the ancieilfr philosophers Inircrifuc. 
were an attempt at an explanation of the Physical 
causes of the Celestial Motions, or at im uss/nilation 
of those motions to such as wc are lu see 

on the surface of tlie earth, plienomeuon 

to be explained was, the diurnal motion of the heavens, 
by which so many bodies, very distant from one an- 
other, all describe circles round the earth, keeping 
time so precisely with one another, that the revolu- 
tions, whether great or smalJ. are accomplished in 
the same intervd. This could not be, unless a con- 
nection subsisted between those bodies ; and the most 
simple idea of that connection was, that the bodies 
were fixed in the surface of a spJiere which revolved 
on an axis, and carried them along with it. 

If the whole of Astronomy had been confined to 
the single fact of the diurnal revolution of tlie 
fixed stars, tlie hypothesis just mentioned would have 
been quite satisfactory. But as some of tlic heavenly 
bodies, such as the sun and planets, did not revolve 
precisely in the same time with the rest, it was ne- 
cessary to assign to them particular spheres of tlieii" 
own^ Those spheres therefore must be transparent ; 
light must find an easy passage through them, and 
hence, they must be crystalline. By degrees, as more 
accurate knowledge was obtained of we motion of 
the planets, it was found necessaiy so to .mcreasc the 
number of the spheres, that the complication* of the 
structure was burdensome to the imagination ; the 
h^othesis did Jidt answer the very first object of a 
theory, tliat of connecting the facts together; and it 
was so unlike any process of nature with which we 
are acquainted, tmit it was highly improbable. The 
hypothesis of the homoccntric orbs therefore fell into 
discredit ; and, after the discovery of the earth's mo- 
tion, was entirely abandoned. 

next attempt to explain the whole system 'of 
the celestial motions was that of Descartes, by means 
of vortices of subtle matter, and the pressure which, 
by the centrifugal force of those vortices, was pro- 
duced on the grosser bodies of the stars. But, as a 
taste for accurate knowledge increased, and as men 
reflected more on tlie true objects of philosophic 
theory, the system of vortices (^peared more and 
more defective, and at length ceased to have any fol- 
lowers. 

Newton succeeded, who, rejecting all the cumber- 
some machinery, both solid and fluid, of his predeces- 
sors, adopted a plan far more philosophical in the 
design, and far more diflicult in the execution, tlian 
any thing yet known in the physical or matliemati- 
cai sciences. Assuming us true the three general 
facts concerning the planetary system known by the 
namb of the laws of Kepler, he proceeded to inquire 
by w^at sort of action on one anotlier the planets 
cou}4 be made to describe orbits having the proper- 
ties indicated by these three general facts. The ge- 
neral facts to which w’c now refer, arc, 

L That evert/ planet moves so that the line draxen 
from it io the sun describes abowt the sun areas proper- 
Hontd to ihejme* 

^ 4 E 
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Physical II. That ihejlanets describe dlipses^ each ^ Oihkh 
^ pomtt viz. the centre ^ 

ihe sun. 

111. That the squares qfthe times the revolutions 
of the planets Uv4 as the cubes qf their mean distances 
from the sun. 

V: . ^ SiCTiOH I. 

Of the Torces ^ich retain the Planets in. their 
Orbits. 

If a hodp gravitating to a feed centre, have a 
tnotion communicated to it in a direction not passing 
through that centre, it loiU move in a curve, and the 
strai^t line dram from the bod^ to the centre mil 
describe aneas proportional to the tmes. 

Let 8 (fig* l.)bethe centre to which the body A 
gravitates, at the aame time that .a motion is c(»n- 
iniinicated to it in the direction AB. And first, 
let the gravitating or centripetal force be sup- 
posed to act not continually but at intervals, pro- 
ducing instantaneously, at the beginning of each 
interval, the same velocity that it would have pro- 
duced by acting continually during the whole of 
tlmt time; let AC be the space which the body 
would describe by the action of this force alone ; 
also let AB be the space which it would describe in 
the same time by the projectile force acting on it 
alone. It will therefore &^ribe the line AD, tlie 
diagonal of the parallelogram contained by AB and 
AC, and ^ the end of the first interval will be in D. 
If, then, no new impulse of gravity were to dht on it, 
it would in the second interval of time go on in the 
direction AD, and describe DP equal to AD, But, 
if, at the beginning of the second interval, an impulse 
of the ccntrqietal force be instantaneously impressed, 
sufficient to i^any the bodv in that time fiN>m D to 
E, in the line DS, it will describe the line DG, the 
diagonal of the parallelogram contained by DE and 
DP. Hie same is true of the tliird interval, in which 
tlie body will go from G to L, and of avm subse- 
quent interval. Join SB, SF, SK, Ac. llie areas 
of the triangles ABS, ADS are equal, the triangles 
being on the same bm AS, and between the same 
parallels AS and Bp, For the same reason, the 
triangles DG8, DFSaire equal, and DFS is equal to 
ADS, because they have equal bases and tlie same 
altitude. For tlie iitne reason, the triangle SOL is 
equal to 8DG, or to ADS; wd the same is true of 
all the other triangles that are described in the equal 
intervals of tiipe by the line drawn from the body to 
the centre This holds, however short the inter- 
vals may be, i^id however great their number ; and 
therefore, ii is true, when the intervals are infinitely 
small, and their number infinitely great^ that is, when 
the action of the centripetal force as continual. 

But when the intervms of time bqpome infinitely 
small, tbe rectSiiieal figure ADGL passes into a 
curve. For w'hen diese intervals diramiih, the lines 
AB, DF, Ac. tbe lengths eH the paisallelograins, di- 
minish in the saine proportion, Irat the lines AC, 
DE, Ac. the breadths, drmiiiish in a neater propor- 
tion, via. in that of the squares of Stesc intervals. 
Hence, the angles which AD, DG, GL, the diago- 
nals, make with the sides AB, DF, GK, continiimly 
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dimini8|; find thi before, the angles ADG, DGL, Ftysioai 
or tly^^ongle which each diagonal makes with that 
which k contiguouBji inerelieB without limit, so that,J^^**''^^ 


as the diagonms diminish in lengUi, the angles th^ 
make with one another become greater than any fi- 
nite rectilineal angles, and therefore tite figure be- 
comes a curve line. 

That the lines AC, Ac. or the supposed effect of 
the centrifugid force diminish os the squares of the 
times, is evident fiom the laws of the descent of heavy 
bodies, as explained under the head of Dynamics. 

S. Hence, conversely, if a body move in a curve, 
so that the line drawn from it to a fixed point, de- 
scribe areas proporlional tp the times, the body gra- 
vitates to that point, or tends contmually to descend 
to it* 

For, since it does not move in a straight line, it 
must be continually acted on by a deflecting force ; 
and the direction of the deflecting force must always 
pass through the same point, otherwise the areas de- 
scribed ifoout that point would not be proportional 
to the time, 

3. Corollary. The velocities of a body in different 
points of the curve, which it describes about a centre 
offeree, are inversely as the perpendicular^ drawn 
from the centre to the tangents of the curve at these 
points, Let ACA^ fig. 2., be the curve which a 
body describes about the centre S. Let Aa and 
A* a' be two arches of the curve, described in the 
same indefinitely shiall portion of time. Join So, 
Sa\ then the areas of the M'ittngles ASa, A'Sa^ are 
equal by this proposition. At A and A', draw the 
tangents AB' A'B', and from S let fall on them the 
perpendiculars SB and SB’. Because the areas of 
the triangles ASa, A'So', are equal, Ao X SB s 
AV X SB’, or Ae I A'n' : : SB' : SB; but Aa is to 
A’o' as the velocity of the body describing tlic curve 
at A to its velocity at A’ ; therefore, these velocities 
are inversely as the perpendiculars SB, SB'. 

Hie strait line AB» (fig* L), according to which 
the urojectile motion was impressed on the body, is 
a tangsmt to the curve at the point A, 

A. On comparing tlie first and second of these 
propositions, witii Uie first of Kepler’s laws, os just 
enumerated, it is evident that the primary planets all 
gravitate to the sun, and that the secondary planets 
gravitate every one to its primary. The next thing, 
therefore, is to discover the law observed by this 
force, or the function of the distance fo which it is 
proportional; and also, whether, ' in that function, 
other variable quantities are not involved beside the 
distance. The general fact that Uie orbits, or curves 
described by Ibe planets >round tbe sun ere ellipses, 
may assist in this investigation, and in expressing 
the velocity of a planet, in terms of the radius vec- 
tor, or its distance foom the sun. i 

^ 5. Let ADBE (fig,S«) be the orbit of a planet, S the 
focus in which the sun is placed, AB the transverse, 
and DE tbe conjugate axis, C the centre, and F the 
superior focus. tbe .planet be anywhere at P ; 
draw a tangent to the orbit in P, on which from tbe 
foci let foil’ the pei|>fsuyoulars SG, FH. Draw also 
DK touching^tSie prbit in D, and let SK be perpen- 
dicular to it. Let the velocity of the planet, when 
at the mean distance, or at D, be = e, and when at 

41 
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Phyiic*! p — V. Jwn SP, FP. Then, brtte oer^lni^jr to the 
.Wfo noniy, proposition, tlie Telocity et.^ k to'the yeloci^ 
at P as SO to SK, that a, e : A : 8G : DC,tor » 35 

DC '■ *’• ' 

fa-gg-T 

But because tlie triangles ara equitn- 

gular, having right angles at G and H, and also the 
angles SPG, Fftl equal, from the nature of the el- 
lipse, SP PF : : SO I FHp and» therefore, also SP 

: PF : SG« : so x gh. But so x fh =; cd*, 
therefore SP 1 PF::SG*:CD^ 

' 'S;, 

CT) ' 

Now vsc.sTTf oru'ssc* and therefore v* 
ou 


PF 

SP“ 


= c'> 

Hence^ m tlie dutance of a plnntt from the suH, at 
any point in its orbit to its distance fmm the superior 
focus^ so the square of its velocity at its mean distance 
from the sun to the square of its velocity at the point 
just i^tioned* 

6. If SL be taken in tlic greater axis equal to SP, 
and FN PF, so that SN ^ the tranverse axis AB, 

=: c* * Then as SN is a given line, v is ex- 

pressed in terms where SP, the distance from the 
sun, is the only variable quantity. 

If, from the velociw of the revolving body thus 
expressed, in terms of the distance, a transition can 
be made to that of a bodpr descending in a straight 
line, the law of the centripetal force will be easily 
investigated. This will bo facilitated by the follow- 
ing proposition : 

An equal approach to the centre qf fortes produces 
an equal increase of the square of the velocity f whether 
the body revolve in a curve about the centre^ or descend 
to it in a straight line. In like manner^ equal recesses 
from the centre qfforce^ frodwee equal dimnsdions of 
the square of the vslacitm^ in whatever Imas the bodies 
move. 

Let ABC (fig. 4.) be a curve which a body de- 
scribes about a centre, S, to which it gravitates, 
while another body descends in a straight line AS, to 
that centre. Let BC be any arch of the curve ABC, 
and let BD, CU, be archep of circles described from 
the centre S, intersecting the line AS in D and H ; 
the square of the velocity of the body, which de- 
scribes the arch BC, will be as much increased as 
the equate of the velocity of that which falls through 
IIH. 

From the centre S, describe the ardi 4i/, indefi- 
nitely near to BD, and draw l^perpendicular to the 
arch B&. Also let the centripetal force at B or D, 
be called G. Now, the part of this force which is 
in the direction and which is employed in acce- 
lerating the body moving In that line, is ^ 
and the increment of the space hdng therefore, 
x- ^ - y^ — is the momentary increment of the 

square of the velocity of the body at But Bf x 
because BS^is a right-angled triangle, 


and the perpendicular bn thehypothenuse* There- 

HG X Dd. But 2G X Dd is the momentary in- 
crement of the square of the velodty Of the body at 
D, off the increment of that square, while the body 
falls from D to d. These momentary hwrements* 
tocrefore are equal ; and as the so*': . ruliy'oo shown 
for the next and every Kubsoque»i: Instant, the whole 
increase 6f the square of the velocities of the bodies 
in moving over BO and Dll are equal. 

If tlie bodies moved in the opposite directions, the 
one from Cto B, and the oilier from H to 0, it would 
be proved, in tlie same manner, that the squares of 
their velocities would be equally diminished. 

. 7* Hence it is evident, that, if the velocities of 
the revolving and of the falling body, are equal in any 
one instance when they are equally distant from the 
cedttb, their velocities will always be equal when 
they ato equally distant from that point. For equal 
quantities receiving equal increments continue equal. 

a. Suppose now, tliat a planet revolves in the ellip- 
tkal orbit APB (fig. 3.) ,it will have at A, the higher 

/ AF 

fqisis, a velocity ssc X V *^*‘(*^ the axis 


produced, be takbn equal to AF) = c ^ 


AS * 

Let a body at A begin to descend towards S witli 
the same velocity, then if SL s: SP, the velocity 
of theManet at P, will be the same with that of the 
falling body at L* But the velocity of the planet al 

X = « X y-^.therefoie,ab.dy 

toc^p&g from A, and falling directly to the aim, 
undef the action of the same centripetal force vdiich 
urges the planet, would at any point L in its fall have 
7 LN 

its velocity rr c x v Xs" ’ 

its velocity would be equal to 0, or the body must 
begin to from N, in order that its velocity may 
be everywhere equal to that which the planet has in 
its orbit, when at the same distance from the sun. 

The law, therefore, according to which the jj^icts 
gravitate is such, that any body under the ii^ueace qf 
the same ^wee^ and falling direct to the sm, vM have 
its velocity at any point equal to a ceriain vdocityt 
muUipiliea into the square-root of the distance it has 
fattpi through, divided by the square-root qf the dis- 
idnee between it and the sunU centre. 

This is a fact with respect to the law of gravity in 
the eolar system, of which, thou|^ there be no di- 
rect exanmle, yet is it no less certain than the el- 
lipticity of the planetary orbits, of which it is a ne- 
cessity consequence. 

From the law thus found to re^te the velocity 
of bo^s falling in straight lines to the sun, the law of 
tim fbree by wKidi ^at Velocity is produced^ may be 
derfred by help of reasoning which is quite eleroen- 
utj. 

Let C(fig.5.) bethe centreto which thefidlibg body 
gravitatos, ,A the point from which U begins to fall, 
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piiyaical and let its velocity at any point B, be to its velocity 
Afltrunomy* » a » 

' in the point which bisects AC as J r^pr ^ 

^ BC 

it is required to find the law of the force with which 
the bo<k gravitates to C. 

Let DEF be a curve, such, that if AD be an or- 
dinate <||^a perpendicular to AC, meeting the curve 
in D, other ordinate, AD is to BE, as 

the force at A tcKhe force at B, then will twice the 
area A BED be equal to the square of tha velocity 
which the body has acquired in B. If, therefore, 
the velocity at B he v, that at the middle point h 

y AC 

by hypothesis,' and, there. 


fore, 2 ABED = c' 
DC, 2ABED = 


BC 
AC — BC 


and since AB s AC — • 

For the same reason 2A6£Ds l^and, 

therefore, the difference of these areas, ^ Sr 2B^sB, 

“ “■ ““ X = ‘'(■X'--Br) = 


A C BA 

cK - Wherefore, dividing by 2 EB s 

, AC , AG , , 

, or EB s: c* . npw c* and AG are 


given, tliercforc, EB is inversely as BC*> that is, the 
centnpetal force it B is inversely as die square of BC, 
the distance from thd centre of force. J 71 the 
\at\j systm^iherejbre, the force %eith which an^ planet 
gravitates to the a««, varies in the inverse roHo of the 
square of the distance of the planet from the suris 
centre* 

iO. The line CG is the same with the mean ^is* 
tance of the planet, in an orbit of which, AC is flic 
length of the transverse axis, and if the gravitation 
at mat distanch F, and tlie mean distance itself 

= a;F= c'.^;=~,or«F = «“. 

Let it next be reared, the Elliptic orbit of a pla> 
net being given, to find the time in which the planet 
will revolve round the sun. 

If a be the mean distance, or the semitransverse 
axis, b the semiconjugate, then the afC'*a of 

the orbit. But us c is the velocity at the * 01^00 dis* 
tance, or the. eliiptic qkh which the planet moves 
over in a second when ^ is at D, the vertex of the 
conjugate axis, therefore ^ be is the area described 
in that second by the radius vector ; and since this 
area is the same for eveiy second of, die planet’s re- 
volution, therefore the area of the orbit divided by 
\ be will give the jfWtnher of seconds v!n which the 
revolution is colhpleted, which iS '^therefore ss 

Tnr c* =s di® dijio of a revolu- 

hoc c , 


, /a 

tion =r -7= = . 

■✓kF , f ' 

11; llcncu it is easy to conpare the timci of the 


rOvolutl^^ of two planets of which the mean Pliysictt 

dista^w are knoW i, Let t and t* be the times of 
revoljnon for two^^^fS^t planets, of which the 
mean a^|lnees are a and a\ and the gravitation at 
tiiose dis&ces F and F', and, by what has just been 
F:F v by what is already shown, therefore 

4 fi 

shown t\t'\\^ : — or \ t' But 

fi pj 

1 1'*0 \ or r® ; r'® ; ; w> the squares 

of the times *sf revolution tf miy Ivoo jMets, arc as 
the cubes of thqir mean dutancesfrom me %un. I bus 
the third Jaw of Kepler is explained by the conclu- 
'Sions deduced from the other two. 

12. llte share which this third law has in esta- 
blishing the principle of universal gravitation, does 
not seem to have been always clearly apprehended. 

From Uic elliptical orbit of u planet, it is fairly in- 
ferred that, over all the circumference of tliat orbit, 
gravitation is inversely as the square of the distance 
Kom the ctmtre of the sun. That force is shown to 

be and the same is true of every individuid 

planet ; but whether c^a was a constant quantity, or 
one which retained the same value through the vniolu 
planetaty system, could not be known without com- 
paring the periods of. different planets, with ihcir 
distances from the sun. It was indeed highly pro- 
bable, thdt c®a was a given quantity, or the same 
for every part of our system; but it could nor. be 
considered os a thing demonstrated till the evidence 
of tJie third law was introduced. 

. IS. These laws hold of the secondary planets re- 
latively to tl^eir primary, just as with the primary 
planets relatively to the sun. Each system of se- 
condary planets, however, has a different numerator 
to the fraction which expresses gravity; that is, the 
quantity c^a is the same for all the satellites of Ju- 
piter, but it is a different quantity from that which 
belongs to the siitellites of Saturn, and difierent from 
that which beiongB to tlie primary planets. The 
quantity seems ther^ore to depend on„.the cen- 
tral body of each system of planets, ami the precise 
nature ^this connection requin^ to be fartlier ex- 
amined into. 

14. the centripetal force tendinff to a given 
centre be invi^sely as the squares of we distances; 
and let the intensity of tliat force at ahyrg^n dis- 
tance from the centre be also given ; then, if a body 
be projected from R given point, with a given velo- 
city, and in 8 given direction, it is required to de- 
termine the conic section which it will describe. 

Let the semitraiisverse, or the mean distance 
to be founds: a, the seuiiconjugatc =: A ^he velo- 
ci^.at the distance a = c, and at the given distance 
d let the centripetal force sx and first let the 
direction of the initial motion be at right angles 
to the radius vector, so that the point of projec- 
tion is either the higher or the lower apsis. Lot 
the velocity pf the. prjliijection =r t, and the radius 
vector at tholjbint of |irojection s;; r. 

Because the aieas dberibod in equal times arc 
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at the distance a> r a aF^ and Wa •^. ButvF a 

therefore ■7=^» * Hence, 

by iubstituting for c, a rt), and s 

But A* a AS X SB a r (2 a--r), wherc- 

rdH 

fore Y (2 c— r) dV^szar^v^t and a 

Thus a, the' iemitransvcri^ie axis, and therefi^ the 
transverse axis itself is found, and thence with the 
focus S and the apsis A, the conic section may be 
described. 

1 5. The conic section will be a circle, when a a r, 
that is, when 2 rfy— a rf'-J/J or when a v'&j 

and r® = 

r 
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force at tbe moon, however, from our knowledge of Physical 
her periodic time, may be compared with the force 
of gravity at the earth’s surface, and will determine 
whether that force decrease as we recede from the 
earth in the inverse ratio of the squares of tlie dis- 
tances. 

Let A'hethe distance of the moon from th/ centre ^ 
of the earth, r the radius of the earth, 4,'i.fclocity 
acquired, by a heavy body at tli -unit’s purface, by 
falling during one second ; let t be the period of the 
moon's revolution in seconds, and c the velocity (d‘ 
her motion. Then by sect. 14. ac" a #‘^g, and, there- 
fore, c a r l/-^ . 

¥ a 

Now, tlie circumference of the circle described by 
the moon is gcra, and this, divided by c, gives the peri- 
odic time of the moon in seconds, or ^22 x ^ 


/, so that a 


16. But if Srfyarv®, or a the dc- 


— n — , and a . 

r^g 4 ^^^ 


nominator vanishes, and r becomes infinite, so that 
rile trajectory is a parabola, of which tlie focus is S, 
the vertex A, and the parameter 4 r. The square 
of the velocity tiokick determines the trajectory to be 
a parabola^ ts^ therefore^ double of the square of the 
vetociiq which determines it to be a circle. 

1 7- When i>^r, the value of a is affirma- 

tive, and the conic section is an ellipsis, and this 

ellipsis has its higher apsis at A, if v* < , but 
when and less than^i/, A is the low* 


« ‘ gi^ , 0 / gt^ \4 „ 

7 = \i^) 

and t, arc known, we may find 2 or the ratio of tlio 

moon’s distance to the radius of the earth, which, if it 
come out the same that it is known to be, from ob- 
servations of the moon’s parallax, will prove, that the 
force which retains the moon in her orbit, is the same 
that cauiies bodies to fall at the surface of the earth, 
but diminished in the same ratio that the square 
of the muon’s distance is greater than tlie square of 
the radius of the earth. 

Now^sr 52«I()(> feet, r = 348 1279*4r fathoms, or 
2088t670.4 feet, and i = 23605.91.5 seconds. Hence 


18. Wlien goes beyond this last limit, or when 
t)* > 2 dft the value of a is negative, and the tra- 
jectory become a hyperbola. 

1 . 9 . Ncx^, let the body be projected from B (fig. 
0.) with the velocity v, in , the direction BD, oblique 
to BS. Find the distanoe from which a body must 
fall to acqmre at B tlie velocity v, and let OB taken 
in SB produced, be equal tq this distance ; then is 
$0 equal to the transverse axis. Let BE be drawn, 
I making with BD the same angle that SB makes with 
BG, and let BO, then is £ the higher focuL 
^Produce that S>{ = SO, and hiscct ^ 

iq A, tbpf^ A the higher apsis, and if SF be mwe 
equal to. EA, P is the l#wer apsis, and AP Uie 
traverse axis, and therefore the foci and the 
transverse axis being given, tbe eliiptic orbit may be 
described. .r 

i 20 . From what has beew abow^.^at Art 9 , it is evi- 
dent, that the primary fhanels giavitate to the sun 
with forces that ,are inversely as the squares of the 
distances, and that the secondary gravitate toward 
the printary, according to the same Jaw. This in- 
ference, however, does not apply exactly to the moon, 
which, being a single satellite, does not by comparison 
with any other, afford a proof that, in bodies revolving 
round the earth, the squares of the JMriodic times 
are as the cubes of the distances. Ihe centripetal 


- = ()0.ai8. 

r 

Now the mean equatorial parallax of the moon is 
found by observation, s 57'11".4 from which the 
mean durance in semidiameters of the equator is 
found = 60 . 121 . 

But it is in mean 'seniidiometers of the earth, that 
the moon’s distance is given in the former computa- 
tion; therefore, to reduce the last measure to the same 
scale, it must be increased by a dooth part, as the mean 
radius of the globe is about that much less than the 
radius of the equator ; the distance 6 ’ 0 . 121 , then be- 
comes d 0 . 2 $l, which agrees with the former number 
tq the smalt fraction .00.3 of the earth’s radius. 

Thus, from the theory of gravity, combined with 
the timjp of the moon’s sidereal revolution, her dis- 
tance from the eartji is found to be less than a twenty- 
thqutondth part of the wKble. 

21. fr ifs% ther^grCf a general projmtiioUf de~ 
rived the most rigorous induciiont that the 
pridary planets gradtote to the sun, and the 
seeottdary planets to the primary^ idth forces 
are inversely as squares of the <iistandes,f' 
since, in all communication of motidn, * t^gAre- 
acUon is equal to tlie action, when a planet gra- 
vitates to the Buu, analogy forces us to con- 
clude, that the sun gravitates to the planet^ in such 
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PhyMcai a manner, that, if the momentaty amoach of 
A«troit^. pitinct tp the ««n, and of ^ sun to the planet, 
^ere respeciSvely multiplied hjf the quantity of mat- 
ter in those bodies, the products, or the qmntities of 
woiiony would he equal. 9uch a mutual tendency, 
therefore, of the great bodies of our system to the 
^ sun, am of the sun to them, doubtless takes plabe ; 
but w<^tI8r4?,Jg be in consequence of an attractire 
force residih^ iin&eir centres, os the magnetic force 
does in certain parts of the loadstone t or if it arise 
from the mutual attraction of all the partieles of the 
one for all the particles of the other, does not ap- 
pear from tlie phenomena hitherto examined. We 
may, however, observe that the bodiesbetween which 
this attraction in the inverse ratio of the squares of 
the distances takes place, are all of a round form, and 
arc either accuratelv spherical, or nearly approaching 
to that shape. It will thereibre be of use for resolving 
this question, to inquire whether, if the particles of 
matter did attract one another with forces inversely 
as the squares of their distances, die spherical bodies, 
compounded of such partides, wotud attract one 
another according to the same law. If this is found 
to be the case, it will be reasonable to conclude, that 
the gravitation of large bodies to one another arises 
from the mutual attraction of their particles to one 
another. 

as. In Older to determine the reUtioii between the 
attraction of a sphere and that of the parttdes of which 
it coMists, wema]^ consider the sphere as made up of 
plates ifr hmtJMB infinitely great in number, and infi- 
nitely small in thickness. The attractiCfn of each 
of these is to be estimated, and from thence the at- 
traction of the whole nioy be computed. Let AFBG 
(fig. 7.) therefore, be a circular plate, of which the 
centre is C, CE a straight line passing through C, 
and perpendicular to the plane AFBG $ B any par- 
ticle in that line attracted by each particle of the 
circular plate, as D, with a force inversely as the 
square of DE, the distance between tlie particles; it 
b required to find the whole force with ^ich £ is 
attracted in die direction EC. 

If DC be drawn, the force with which D attracts £ 
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attraction' in thaVTce^on EC is 


Sswtrt X a 
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, the fluent of which taken so as to vanish 


* V 

when DC =s 0, or when « = a, is 2crm — 






0 - 0 = 


the attraction of the circle DKH. 


in the directionED itinversely as D£^ or as and 

that same force, reduced to the direction EC, is 

1 EC EC , , 

as X -gg- 

the radius DC, let a circle DKH be described, and 
indefinitely, near it the circle dkh^ thei^ since every 
particle in the ring of matter contained between 

. , EC 

these circles has its attraction prdjportional to 

EC 

the attraction of the wh^ ring will be as 

multiplied into the number of partutey or into the 
solidity of the ring. But if EC ED s a, and 
AC = r, CD^ ss and ^ snrfoce of the 

ring s; Svsi. If then the thtd^ess of the plate 
AFBG s m, the solidity itfthe ring s Semxx, and its 


Thmfore, when x =: A£^ the whojl^^ attraction of the 
plate^ or (he whole force l^hich if exerts, on the par- 
ticle E, is 2m 

25. Next, let ADB (fig. 8.) be a circle of which 
the centre is C, and E a particle of matter any where 
in the diameter AB produced. Draw ED to any 
any point D in the circumference ; draw also DC, 
and let DF be at right angles to AB. Then, when 
the whole figure revolves about EB, the semicircle 
ADB will generate a sphere, and DF a circle per- 
pendicular to the plane ABD, and having its centre 
lu F. If all the particles of the sphere attract the 
particle £ with forces inversely as the squares of 
their distances from it, then, by the last proposition, 
the attraction of the circular plate, of which the cen- 
tre is F, will be 2flr>»^l — 

Let CE = 0, AC s r, ED s 4r, EF =: y, and the 
attraction above will be 

y be variable, tlie quantity m in this formula, or the 
thickness of the circular plate will be = and 

therefore the attraction of the plates: 2'vy (■-9- 

In order to integrate this quantity, y must be ex- 
pressed In tenns of x, or x in terms of y, 

VoWf because AE =; a — r, and AF s: y—a 4. r, 
FB = 2f — y 4- fl — r=: a-j- r— y, and AFxFB 
= {y-^a + r) (fl 4- r—y) =: r* — 4. 2ay^yi 
=s DF* sc Hence r* — o* 4. 2oy =: x*, or 

y =5 - - , and therefore ^ By sub- 

sUtuting these values of ^ and ^ in the expression for . 
the attraction of the circular plate, that* attruction 


__ 2wxx / — r* 4- x\ 

e V' / 

( 2axx — fl*x 4. — 4f*x\ 

+ y 


. . But tltc attraction of this circular plate may be con- 
sidered as the fluxion of the attractien of the spherical 
semnent, generated by the revolution of tne arch 
A&> and therefore the fluent of the .above fluxionary 
quantity will give the attmetien of that segment. Now, 


this fluent : 




fla* — tf*x -f. y*x — ^ 9 ? 


) + c. 



A i , ■ ■ . ‘:-4 ■ ■■ v, physical. 


591 


HbyiicHl Here C must be io deterir ; ^ ^ j: r be 

^gpongr. ^ ^ ^ ^ 

a — r. Therefore C := i - ? ; and the 

< a* 

attraction n ^ (ax® — . a® x + r® / — ^ x* ^ J «> ^ 

nr^ ^ K r^). This is the attraction of the spherical 
segment, generated by tlie arch AD, and will become 
equal to that of the whole sphere when AD is; the 
semicircle ADjB, or when x = a + r. Tins substi- 
tution being made, and thf terms reduced, tbe^ at- 
traction is found =: But is the solid 

, 3fl® 3 

content of the sphere ; iher^ore the attraction of the 
sphere f on an^ particle £, is as the quantity oflmatter 
in the sphere^ divided by the square of the distance of 
its centre from E. Hence also the sphere attracts an^ 
particle without tY, as if all its ynaiter were united in 
its centre. The sphere, it is also obvious, would at- 
tract anoUier sphere, just in the ratio of its quantity 
of matter, divided by the distance of the centres of 
the spheres. 

20 . Thus, supposing that the particles of matter 
attract one another, with forces which are inversely as 
the ^uares of the distances, it is certain that the 
spherical bodies composed of these particles would 
do so likewise, or would attract one another with 
forces directly as their quantities of matter, and 
inversely as the squares of the distances of their 
centres. Since, therefore, it has been foimd that round 
or spherical bodies, such as the sun and the planets, 
do attract other bodies with forces that are inversely 
as the squares of tlie distances, it is reasonable to 
suppose, that these bodies are composed of particles 
gravitating towards one another, or attracting one 
another with forces inversely os the squares of the 
distances. Grav^atton, therefore^ is not to be con* 
sidered as a force residing in the centres of the planets, 
But as a force belonging to all the particles qf matter, 
and as universally diffused ihror^hout the universe. 

And, as it has been shown, that, between spherical 
bodies constituted of such paiticles, the force of at- 
traction is as the quantity of matter in the attracting 
body, divided by the square of the distance between 
its centre and that of the attracted body ; if oi be die 
mass or quantity of matter in the former body, and x 

the distance of the centres, ~ is the value of f, the 

accelerating force with which it attracts the other 
body, 

25* Hence the masses of any two planets which 
have bodies revolving round them, may be compred 
with one another. Let a and a* ba the mean distances 
at which satellites, revolve sibout an^ two planets, m 
and lit' the quantities of matter in those planets, t and 
t' their periods of revolution ; it has been shown that 

t = — j- = — Y", and consequently ^ 
ilfs mV 

o'* 

— and m . m' jj- • 73- 


The^masses, therefore, of any two planets areas *^**^2^ 
cubes of ike mean dtttances at which their satellites re-' 
valve, divided by the squares qf the periodic times qf ^ ^ 
those saidlites. 

26 . In this way, the masses of the four planets 
which have satellites may be compared with one ano- 
ther, and with the mass of the sun. / 

When this calculation is undertaken withi tJ^atnoslT* • 
oorreet data, it {s found that tbr iiia9i,,of Che sun 
being - • - * I, 


That of the Earth 
Of Jupiter . 

Saturn 
..f Uranus 



Or if we make the mass of the Earth 1 , that of the 
Sun s 3296 SO; of Jupiter, 308*9 ; of Saturn, 91 ^. 122 ; 
and of UrpuB, 16*94. From this also may be derived 
the densltim of the sun, and of the four planets just 
mention^ Seen from a distance equal to the mean 
radius of the earth’s orbit, the diameter of the sun 
subtends an angle of 1914"; that of the earlh would 
subtend 17".4; of Jupiter, 186"*8 ; of Saturn, 177".7 ; 
and oi' Uranus, 74". The real diameters, therefore, 
are in the proportion of these numbers, and the 
bulk in the proportion of their cubes. By dividing 
the qipitities of matter by die bulks, we have the 
densities; and if that of the earth be 4.718, which 
is its mean density, tliat of water being =c 1. 


The Sun 
The Earth 
Jupiter 
Saturn 
Uranus 


1.1775 

4.71s 

1.167a 

0.4055 

1.0848 


The mean density of the earth, in respect of water^ 
is here taken from the experiments made at Sche- 
hallien. Phil Trans. 1811, p.376. 

27 * It has been already observed, that, because 
action is always accompanied by an equal reaction, 
when the sun attracts a planet, the planet also at.* 
tracts the sun, and that the vdocities impressed on 
the bodies by their mutual attraction gre in the in- 
verse ratio of their masses. 

In consequence of this mutual action, the sun and 
the planec must both move, and must describe orbits 
about thmr common centre of gravity, the only point 
which the mutual action of those bodies has no ten- 
dency to put in motion. 

In the solar system, tjierefore, the centre of 
gravity of the whole is the focus about which all the 
orbits are described. Thus if C be that centre ( 6 g. 
9 .)i S the sun, and P a planet, while P describes the 
^liptic arch PP' about C, fr describes the arch 
S$' similar to PP^ and having to it the ratio that SC 
has to CP, or the imtio which the mass of the planet 
has tp the moss ofihe^sun. 

The true orbits, therefore, are all described about 
the same immoveable point.; but the orbit of any of 
the planets may be referred to the sun as a centre, 
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Pl»\8i?.jl by supposing ii body placed in that centre equal to 
the 8un> of the masses of the suii and of the planet. 
This is true, bcc^ausc the bodies appear to approach 
one anotber, or to recede from ohe another, ivith a 
force that i«' equal to the «um of the forces with 
wiiieh they tend towards their centre of gravity. Thus 
if S de/U)tc the nuiss of the sun, and E that of the 
tfartYq4na. (li^jtances from the centre being CP and 
CS, the each of the two bodies will ap> 

pear to describe round tlie other, is that which 
would be described about an immoveable centre C, 


S 4. P 

with a centripetal force = ' gj^ **"* 

Thus we have arrived at the knowledge of the prin . 
ciple of UNivaHiSAL gravitation, a power which 
pervades ull nature, extending to an unlimited distance, 
and determining the condition of every body in the 
universe, at any instant from its state in the former 
instant, and from the relations in which it stands to 
all other bodies. Whether this force can be explain- 
ed upon any principle mure general than itself, is yet 
undecided, though, ii’Oiii the bad success which has 
hUlicrto attended all attempts towards tltdt object, 
it seems probable that such explanation is not 
witliin the reach of the human understanding. 
This miujh, however, wc know with certainty, that 
the law of Gravity, as just announced, may be con- 
sidered as a very accurate expression of all the phe- 
nomena of the planetary morons. 


Section U* 

'Of the Forces ‘which disturb the Elliptic Motion 
of the Planets, 

1. Qf, the force which the Sun disturbs the 
motion of Moon rour{d the Earth, 

28. 'llie motion of the moon inan elliptic orbit round 
tin; eartfi is disturbed by the action of the sun ; the 
gravity of tlie oi<mn to the earth is increased at the 
quadratures, and diminished at the syzygies, and the 
areas described by the radius vector, except near 
these four points, arc never exactly proportional to 
tlic times. . 

Let ADBC (%. 10.) be the orbit, nearly circular, 
in which moon M revolves, in the direction 
CADH round the earth E. Let S be the sun, and 
let S15, the radius of tlie earth's orbit, be taken to re- 
present the force with which the earth gravitates to 

the sun. Ihen _ . -p. . . SE . ^=: 

the force by which the sun draws the modn in the 
St/' 

direction MS, Take MG =gTij|ir» 

rallelograni %V be described, having MG for its dia- 
gonal, and having its sides parallel to £M and ES. 
The force MG may be resolved into the two ME, 
and MK, of , which MF, directed towards B, the cen- 
tre of the earth, ibcteases the gravity of the moon 
to the earth, and does not binder the areas described 
by the radius vector from being proportional to the 
times. 

The other force MK draws the moon in. the direc- 
tion of the line j >ining the centres of the sun and 
earth, It is, however, only the excess of this force 


above the three represented by SE, or that which 
draws the earth to 'dm sim, whch disturbs the rela- 
tive position of tlietaoon and earth. This is evident ; 
for if KM were ju^ equal to bhS, no disturbance of 
the moon relatively td the sun could arise from it. 
If,. t|ie%^ES be taken from MK, the diilerencc UK 
is tim whole force in the direction pai allcl to SE, by 
which the sun disturbs the relative position of tlie 
moon and earth. Now., if in MK, MN be taken 
equal to HK, and if NO be drawn perpendicular to 
the radius vector EM produced, the force MN may 
be resolved into two, MG and ON; the first, lessen- 
ing the gravity of tlie mooit to the earth, and the se- 
cond, being parallel to the tangent of the moon's or- 
bit in M, accelerates the mooa*s motion from C to 
A, retards it from A to D, and so alternately in tlie 
other two quadrants. 

Thus the whole solar force directed to the centre of 
the earth is composed of the two parts MF and MO, 
which arc sometimes opposed to one another, but 
which never afiect the uniform description of the 
areas about E. Near the quadratures, the force MN 
vanishes, and the force MF, wliich increases the gra- 
vity of the moon to the earth, coincides with CE or 
£)K. As the moon approaches the conjunction at 

A, tlie force MO prevails over MF, and lessens the 
gravity of the moon to the sun. lu the opposite 
point the orbit, when the moon is in opposition at 

B, the force with which the sun draws the moon is 
less than diat with which the sun draws the earth, 
so tliat the effect of the aolar force is to separate the 
moon and earth, or to increase their distance ; that 
is, it is the simie as if, conceiving the eartli not to be 
acted on, the sun's force drew the moon in the direc- 
tion from E to B. This force is negative, therefore, 
in resi>ect of tlie force at A, and the effect in botli 
cases is to draw the moon from the sun, in a direc- 
tion peipendicular to the line of the quadratures. 

29 . The analytical values of these forces must be 
found, if a more exact estimate is to be made of 
their eficcts. Let S£, considered as constant, s; a, 
EM, the ratlins vector of the moon's orbit, = r, the 
angle CEM =; 9 ; tlie mass of the sun =r m. The 
force SE then, which retains the earth in its orbit, is 

and the sun's ibrcc in the direction SM, if ML 

a- 
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be drawn perpenrlicular to ES, is 




sr ^ . The 

{o— r sin p)' -f. r'^cos^ip sin r* 

part of this force, which is in the direction ES or 

MK, is therefore r-r- - — ®y rA*sing 

the denominator to the power rejecting the 
terms which involve the higher powers of r, and mul- 
tiplying ma by those that are left, the force MK 

comes out sr -f- ^ sin p ^ nearly. Taking a- 


way from this £S or MH there rcniams the 

force MN =:-^ x Sr sin p. 
a 
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Hence the force MO sr ^ J r sin ; and the 
force NO at right (mgles to (he radius vector = 


X «wp = -^ 


3r , ^ 
•j- stn 


Ako the 


force MF Si rejecting such terms as involve 

tlie square and higher powers of r. Therefore MF 
— MO, or the whole solar force increasiog or dimi- 
nishing at any point, the moon's tendency to the 

earth is (1 — 3 «» 

30. At the quadratures where p vanishes, thisforce Is 
and is affirmative, increasing the moon's gravity 

to the earth. At a certaiin point, between the qua- 
dratures and the syzygics, when 3 sin.p^ ss 1, or 

that is, when p = 35®. 15'. 5", the 


sni p s 


1 


same force becomes equal to 0, and at this point in 
each quadrant, the moon's gravity to the earth is 
neither increased nor diminished. From these points 
to the conjunction and opposition, os sin p increases, 

the quantity 1 3 sin p^ is negative, and the moon's 

gravity to the earth suffers a diminution. At the 
opposition and conjunction sin p tn 1, and therefore 

the disturbing force is — 


and hy this quan- 


the fluent of which s= 


mr 


tity the moon's gravitation is^minished. 

The mean quantity of the force which is tlius 
continually directed to, or firom the centre of 
the earth, may also be easily computed* Since 
for any point in the moon’s orbit, where the ra- 
dius vector makes die angle p with die line of 

die quadratures, this force s: ~ (r— 3 sin^ p); 
multiplying by p, we have ~ (p — Sp«n* p), 


(•—if + ? 

p), and this, when p is an entire circumference or 

four right angles, is— x — ^ This is the sum of 

the forces for an entire revolutioh^^d divided by 

givestheme8aforoe****«> which being negative, 

shows that the solar foi^e, on the whole, ^Bminishes 
the gravitation of the ttioon to the earth. 

T/tus ii appears, that at the ^aadratures the gra^ 
vity of the moon to the earth is increased by a guan^ 
iky equal to the mass of the smt, mvkipiied into the 
VOL* 1* part 11. 


radius of ike moon's orbit, and divided by the nile Vkysical 
(f the sun's distmice from the earth : at the syzygic.^ 

U is diminished by tmee this quantity ; and the ^ect 
on the mhok is a dimit^im by one half of the same 
quantity* 

If ^ be reduced to its numerical value, sijjjspaev* 

ing the moon's gravitation to tine earth "tb be 1, it is 
found = neai'ly. Hence the mean disturbing 

force of the sun is nearly ss-^ of the moon’s gravity 

doif 

to (he earUi. 

31. From the disturbing fbrce of the sun arise two 
kinds of inequalities which oftect the hmar motions. 

The one kind affects the form and position of the or- 
bit of that planet, the other immediately affects the 
motion of the planet in the orbit. When any of 
these inequalities is expressed numerically, the mea- 
sure It so obtained is, in the language of astronomy, 
called an'Bq^ion* 

32. The line in which the plane of the moon's orbit 
cuts the ecliptic is called the line of the nodes, and 
this line is subject to ebr ige its position continually, 
in such a manner as to ' back annually 19* 18' IT. 

The way in which this effect is produced may 
be thus conceived. That part of solar fbrce 
which is parallel to the line joining die centres of the 
sun and earth, is not in the plane of the moon’s or- 
bit except when the sun its«f is in that plane, or 
when the line of the nodes, being produced, passes 
through the sun. In all other cases, it is oblique to 
the plane of the orbit, and moy be resolved into two 
forces, one of which is at right angles to diat plane, 
and is directed towards the ecliptic. This force of 
coarse draws the moon continually towards die eclip- 
tic, or produces a continual deflection of the moon 
from the plane of her own orbit towarchi that of the 
earth. Hence the moon meets die plane of the 
ediptic sooner than it would have done if that force 
had not acted. At c^'ery half revolutii n, therefore, 
the point in which the earth meets the ecliptic ad- 
vances in a direction contrary to that of the 'moon’s 
motion, or contrary to the order of die signs. This 
retrograde motion is such that, in its mean quantity, 

It amounts to 19 ® 18' 11" in a year. The manner of 
deducing it from the dieory of gravity is explained 
by New^ Princip. Lib. iii. Prop. .31. Tliis motion 
hi subj^'to many inequalities, depending on dre 
changes in the quantity and direction of the solar force. 

' If the earth and the sun were at rest, the effect of 
the deflecting force just described would be to pro- 
duce a retrograde motion of the line of the nodes dll 
tfaatline was brought to^ pass through the sun, and 

cp^queuce the plane of the moon’s orbit to do 
s^e, at\er whjcli ^ey would both remain in 
their position, there being no longer any force tend- 
ing, to produce a change in either. < The motion, of 
the earth carries line of the nodes out of diis po- 
aitipn, aijd produces, by that, means, its coi^lnual 
retrogradation. 

33. Tlie same force produces a small variaden in 

* 4 V 
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. Physical the inclination of the moon’s orbit, giving it an alter- 
ngte increase and decrease within very narrow limits. 

The line of themooh’s apsides, thatis, the long- 
er axis of her orbit, has alse a 'slow angular motion 
round the centre of the earth, which is progressive, 
^ or in the same direction with the motions of the 
, ihooi^^aU:'. To conceive the cause of this pheno- 
menon, ^^.may bt||$in with supposing the moon at 
the lower Opsis, or perigee ; an^ It is plain, if that 
planet were urged by no other force tlian Its gravi- 
tation to the earth, that after the rttdius vector had 
moved over I8(f, the moon woidd be at the higher 
apsis, where its mbition would be at right angles to 
the said radius. But as the meah^ disturbing 'fbroe 
in the direction of the radius vector, tends, on the 
whole, to diminish the gravitation of the moon to tire 
earth, the portion of her path, described in any in- 
stanh will be less bent or deflected ftom the' tangent, 
than if this disturbing force dM not exist The ac- 
tual path of the moon, therefore, will be less incur- 
vated than the elliptic orbit, that wodd be described 
under the influence of gravity alone, brill not be 
brought to intersect the radids vector at right an- 
gles, till this last have ma^ over an arch of more 
than 

Hence, the solar force, by lessening the moon’s 
gravity to tlie earth, produces a progressive motioti 
in the apsides of the lunar orbit; If the disturbing 
force hod increased the mobn’s gravity to the earth, 
the inblion of tlie apsides wouldliave been in antece- 
dentia* 

The lirecise quantity of the motion of the apsi- 
des is not however easily determined* Newton left this 
part of the lunar theory almost untouched, and the 
only investiigatipn he has entered into having any re- 
ference to it, OMigned a" measure Only the half of 
that which is knoWii from observatioO to belong to 
it. Several years afterwards, when Clairaut attempt- 
ed a more (jifccurate investigattoU of the lunar inequa- 
lities than was to be obtained by the method which 
Newton had followed, he at first encountered the 
same difficulty, and found that his calculus gave the 
motion of the apogee only half of the reSl quantity. 
He began, therefore, to suspect that gravity does not 
follow; so simple a law as the inverse of the squares 
of the distances; but one which is more complex, 
and such as cannot be expressed but by a formula of 
two terms. The second of these terms he supposed 
to be inversely as toe fourth power of Che distance, 
and proceeded to Inquire what must be llie co-effi- 
cient of that term, in order t(» make this new suppo- 
sition represent the true motion of the apsides. In 
order to this, he found it necessary to carry his ap- 
proximation farther toan he had yet done, and to in- 
clude terms which ^e had before nedepted. When 
these terms were induded, he found, ;toat the co- 
efficient he was smoking for came out\equaI to 0; 
the necessary inference from which was, toat there 
was no such term ; and that the Newtonian law of 
gravity, when the approximat^q was ciWried for 
enough, was quite sufficient to explain IhC^motioii df 
the apsides. Thi'- doubt concerning the kw of gra- 
vity terminated, therefore, in the confirmation of it. 

35. When the doubts exclicd by Clairaut*8 first at- 
tempt were made known, and before his final solution 


of the difficulty vfm fully understood, there were se- Physical 
verol matoematicia&s who, still followuAg the method Ast ronoi^ . 
of NeWtdh, endeavhlii^ to dedmae the true motion 
of {I^VffiOon’S apsides' the theoiy of gravity^ 
most successful in this at- 
tdij^,«Were Dom. Walmesley, and afterward Dr 
Matthew Stewart, Professor or Mathematics in the 
tlniversliy of Edinburgh. In hU MtAk^fxUcal and 
Phymal TmetSi he has demonstirated this remarkable 
theorem. 

IM r be the radius of the mopn^s orbit, supposing 
it to be a circle, and the jmoon to be acted on only 
by F, her gravH^ to the earth, dif tod mean disturb- 
ing forte by which the sun diminitoes the moon’s 
gravity be /s then will the greatest distance to 
which the mnen will recede from the earth be r x 

and the cube of this distance will be to the 

cube of r, in the duplicate ratio of toe angle describ- 
ed by the moon, from one apsis to the same apsis 
again, to four right angles. 

Hence angle Ascribed by the radius vec- 
for from one apsis to the same apsis, is 360*^ X 

This proposition, which is demonstrated by Dr 
Stews|a| in the 4th of his Tracts, in a manner some- 
what prolix, on account of his rigorous adherence to 
toe manner of toe ancieut geoinorry, but in a way 
perfectly clear and elementary, is employed by him 
to deduce the mean disturbing force, from tlie motion 


when the mean disturbing force is known from other 
phenomena, the same proposition may be employ- 
ed to deduce the motion of toe apsides from that 
fmee* Accordingly, if the disturbing force be 



the motion of toe apsides will come 


out xc r 30^' for a sideral revolution of toe moon, 
very near toe quantity actuaUy observed. 

36* Having determined the sunk mean disturbing 
force from the motion of the apsides, Dr Stewart pro- 
ceed to determine,iromtoe former of these, the sun’s 
distance lArom toe earth. The result of a very nice 
investigation gave the sun’s parallax 6"»9, a quantity 
that is no doubt too small, and makes, of course, 
the sun’s distance too great. It is indeed but an in- 
considembfe part of the sunk disturbing torce into 
which the parallax enters as an element, and there- 
fore any drauction founded on it must be liable to 
this inaccuracy, that a small error in the data will 
produce a great cue in the result. 

37- After toe inequalities ivhich are conceived as 
belongi^ to toe .mebn^s orbi^ 'Come those which di- 
rectly a&t the place of toe moon in that orbit. The 
most considerable of these, after what is called the 
equation of toe centre, arising from the elliptic figure 
of the lunar orbit, and independent of all disturb- 
ance, is the equation, or inequaltW calleji the evec- 
tion, which was discovered by the Greek astronomers. 
This depends on the position of the transverse axis 
of the moon’s orbit M respect of the line of the sy- 
^ygies. When that axis is in the line just mention- 
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ccl, because the quantity by which the solar force di- 
As^mwiyt minishes the gravitation or tlie moon in die syuygies 
^ is paribus {tcpportioniil t0 lier dist^e f^m 

the earth, it is ^eatest when the mood is id 
gee, and least i^en in the perigee,. In thi|j|i|pu|m 
of the orbit, tlierefore, w greatest diidii)i!|^‘4 
mode from the quantity of Che moon's gravitatfoni 
which, is already the and the least from that 
which is already the groat^t, the gravitation at the 
pt^rigee, and thereibre the difference, is augmented, 
and the orbit appet^ U> have its eccentricity increas- 
ed. Wlien the line, of the apsides is in the quMra* 
tures, the contidry happens ; the gqtvltation at tlie 
apogee is mpst augmented, anA at the perigee least ; 
the difference is therefore diminished, and die eccen- 
tricity of the lunar orbit seems also to be diminished. 
This is conformalile to observation; and when the 
evection is accurately deducedfrom the theory of gravi- 
tation, it appears 5 : ( I® ^2 ( (t 0 ^ 

where (t is the mean longitude of the moon, 0 that 
of tlie sun, and a the mean anomaly the moon 
counted from the perigee, 

38. The moon's variation is an inequality which 
was discovered by Tycho, and found to depend on the 
angular diitance of that planet from the sun. It is 
derived from diat part of the sun's disturbing force 
which is at right angles to the radius vector, and 
which accelerates the motion of die ' moon from the 
(juadrajures to the syitygies, and retarding it from the 
syzygies to the quadratures. The effect of this force 
is found, from the theory of gravity, to be icpresent- 
cd by three terms, which, if ^ be the angular dis- 
tance of the moon frdtnthe sun, are, 

+ (35' 47") sin 2 A 

+ ( O' 2") sin 3 A 

4- ( O' 14") sin 4 

39. The lunar inequality, called the annual equation, 
arises from the variation of the sun's disturbing force 
according to' the place which the earth occupies in 
its orbit, U is shown above that the sun's disturbing 
force is cateris paribus as the ebbe of his distance 
from the earth, so that, when the earth is in its peri- 
helion, this force is the greatest, and at the aphelion 
the least, its effect varying at the same rate with the 
equation of the sun's centre, or having everywhere 
the same ratio to that equation. Hence tliis equa- 
tion is nearly (11' 12") X sin sun's mean anoma- 
ly, with a contrary sign to the equation of the sun’s 
centre, 

40* These inequalities are all phenonicnawhich were 
observed before the explanation of them was known. 
To them may be added a fourtlsiineqiiciity, known 
by the name of the mqon's ^ it appear- 

ed to Astronmbers as . a contimial increm in the ve- 
locity of the moon, or in the rate of her mean motion, 
amounting to about IQ" in a century; aaii^ effect, 
like that of all other dbnstant accelerations, accumu- 
lating as the squveaof the times. It did not seem 
to be peripdical, like the other lunar mcqualities, but 
to be a constant increase of the velocity, and a cor- 
responding diminution of die^lodical time of the 
moon, which must in the end change entirely die 
relation of that body to the earth. 


It is but within these/ew years that La Place dis- 
covered it to be a periodic inequality, though requir- 
ing, in order to accomplish the series of its changes, 
a length of time which ^acience has not yet ventured 
tq muculate, Tor many centuries to come it may be 
expres^d by this formula, taking n to denote the 
number of centuries reckoned ilrom the year JU'UIQ' - . 
via, ^ "'v 

10".1816127>;K ««>+ 0.01 3538441 

The fot term includes all that was . known from 
observation previously to the discovery of La Pkace^ 

This, bowevqr, must be considered not as the true 
form of the equation, which ,mux include the sines 
or cosines of certaiq angles, but merely a provisional 
formula, to serve till tlm true one can be rigorously 
asfl^ed, ^ 

This inequality has, in its cause, a affinity to 
the annual equation. 

Whatever changes the form of the cartb*s orbit 
has an effect on the disturbing force of that body on 
the moon, which is in the inverse ratio of the cube 
of the distance between the sun and earth. But it 
is found tb&t though the mean distance remains inva- 
riable, the eccentricity die earth's orbit changes^ 
on account of the action of thendier planqts, and tb 
fact has been diminishing, from a more remoteantiqui- 
ty than that to which the history of astronomy extends, 

FVom this cause X^a Place has deduced the supposed 
acceleration of the moon's mean motion. 

4 I 4 All these inequalities have been pointed out by 
observatioot, and have beeti explained in the most sa- 
tisfactory manner by die principle of universal gra- 
vitation. But when all these were reduced into equa> 
tions and arranged in tables, yet the places of the 
moon calculated from them were never quite mtact; 
and there seemed a cf use of error or a mass of small 
inequaiides unknown in their, magnitude and form, 
to which this inaccuracy was to be ascribed, and which 
operated, as it may be said, like a mist Vhich con- 
cealed the true place of the moon freon the calcu- 
lator, and prevented his results from agreeing com- 
pletely with those of the observer. The most likely 
way to discover these inequalities, if they arose foom 
gravity, was to push the approximation to the niOon’s 
place still farther, and to try if die terms hitherto 
neglected in the approxinpidon would not^ when 
taken into account, afford a complete imtdySts of the 
drcle of confusion, which might be said to surround 
the moon on all occasions. 

The problem on which matherauticians now en- 
tered, , and . whicli Clairaut, already mentioned, 

Euler, and D'Alembert, all three resolved nearly 
about the same time, has been called the ProUem 
hfXhree Bodies. Tlic thing proposed is, Inrcc 
bodies which attract one another with forces directly 
as their quantities of matter, sod inversely iis 
Iquares of their distainces, being given, and any mo- 
tions whatever be|^ impressed on them, to find 
the orbits which diey will describe round tlieir com- 
mon centre of gravity. It is, however, only in 
tain cases, that this general problem admits of M- 
lutioo, and one of these is, when one of the bbdles is 
at a vast distance from the other two.. ^ This is ex- 
actly the epe with tlie moon and ea^h In respect of 
the sun, the o;bit of the earth being nearly the same 
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Viiy.sirfll as if there only existed the sun and earth ; and the 
orbit of tlie moon relatively to the earth being nearly 
the same as if there were only the moon and earth. 
This solution of the problem^ however, in this direct 
way, leads to far more exact conclusions than can 
be obtained from the more simple but more indirect 
which Newton followed. The general 
view vmjch leads to the most exact estimate of the 
merit of the two solutions, is, that the motions of the 
moon, when analytically and fully expressedi neces- 
sarily form a nuniber of dilTercnt series, each of which 
converges with more or less rapidity. The prosecu- 
tion of the direct method, allows tlie terms of these 
series to be computed to an indefioite extent, or til) 
the quantities omitted are too small to affect obser- 
vation. The method of Newton can go no farther than 
to compute the first, or at most a few of the leading 
terms of each of the series. Its accuracy js there- 
fore limited ; that of the other knows no limits* 
Though this be a true estimate of the value of tlic 
methods, yet that of the original inveiitor possesses infi- 
nite merit, as having first ted the way to tliis arduous 
investigation, and os still serving to cony the ima- 
gination better along with it than the otlier, and to 
ke^ the mechanical principle more directly in view. 

The complete solution of the problem of the tiree 
icfdtes, has accordingly discovered a great number of 
new equations, each individually small, which would 
sometimes nearly destroy one another, and, at other 
times, having many of them the same si^i, would ac- 
cumt^te to a considerable amount was the tri- 
umph of the Uieory, and the strongest evidence of 
its truth* The effect of these irregularities varied so 
much, and depend^ on so many elements, that it may 
be doubted whether the most, accurate and most con- 
stant observation would evm: have enabled astrono- 
mers to discover their precise quantitieSi and to sepa- 
rate them foom one another. 

The tables of the moon in tlie state to which 
they are nc^ 11816) brought, contain twenty-eight 
equations for we longitude, twelve for the latitude, 
OM thirteen for the horizontal parallax of the moon. 
Of the first of these, twenty-three have been deduced 
from theory alone ; of the second nine, and of the 
third eleven. This appliefi to the tables of De Qurgh ; 
those since published by Burckhardt contain more 
equations, and are still more accurate. 

S* the Disturbance in the Motion qf the 'Primary 

PlanetSy produced bp Mr action on one andther, 

43. It is evidently necessary, in tins inquiry, to 
know the quantities of matter in the difierefit planets, 
or which comes to tlie same, the intensity of the at- 
traction of each at a given distance from its centre. 
With respect to those planets whid) have satellites, 
the Earth, Jupiter, Saturn, and Uranus, tlieir masses 
or quantities of matter have bedi already d^rmined, " 
The masses of Venus and Mars have beep estimated 
by M. La Place, from the effbets which they appear 
to produce on the earth's motion. The mass of 
Mercuiy has been estimated on the suppositibii that 
the densities of that planet and of the earth arc in- 
versely as their mean distances froiti the sun. This 
lawhplds with respect to the Earth, Jupiter, and Sa- 
analogy renders it probable that the same 


law includes tlie other planets. Thus, the mass of the Physical 

^ Astronomy. 

Sun beipg 1, that of Mercury tf - gXoftc ' in * ^ Venus ^ 


jg-j^ «nd of M«rs 


SQ8581U' 
the masses of the 


other planets being as already stated. 

43. The eifocts of the action of the planets on one 
another is more difficult to be investigated than the 
effects of the sun^s action on the moon, because the 
disturbing forces are not only more numerous, but 
because the distance of the distuibfog from the dis- 
ttirbed body, is not so great that the quantities di- 
vided by higher powers of that distance, can be 
so safely rejected. The general principle, however, 
according to which tlie solar action on the moon 
was resolved into forces either in the direction of Ute 
radius vector, or at right angles to it, is 
to both questions. ' 

Ttnis supposing P and P (fig. 11.) to b e j|j|f |j|»- 
nets revolving in orbits, nearly circular, JMr the 
sun at S, uv order to find how the mot»^pf;P' is 
aflected by the action of P, let PP, PS, and PS be 
drawn, and let the line A denote the force with 
which P attracts a particle of matter at the distance 
PS, then the force with which it attracts a particle 

PS« 

at the distance PP, will be A x ppj* PEs: 


PS^ 

A X and if P'R be resolved into two forces, 

P'M and P'N, the one in the direction of tlie radius 
vector P'S, and the other parallel to PS ; take NO=: 
A, then the remaining forces OP' and P'M are those 
which disturb the motion of P', as was proved in the 
case of tlie moon. The former of these, OP', may be 
resolved into OQ and PQ, of whidi P'Q diininishes 
the gravity of the planet to the sun, and OQ accele- 
rates its motion in n direction perpendicular to the 
radius vector. Therefore, as the force P'M always 
increases the planet's gravity to the sun, P'M — P'Q 
is the whole force increasing or diminishing the gra- 
vity of P' to S ; and the force directly em^iloyed in 
increasing or diminishing the angular motion of P 
about S, is OQ or FT. The analytical values of 
these quantities may be found, as in the tlieory of 
moon, though not with equal simplicity, because Sr 
cannot always be supposed great in respect of SP'. 

44. In consequence of tliese actions, tlie orbit of 
every planet may be considered os an ellipsis, which 
is unaeigoing slowly cerU^ changes in its fonn, 
magnitude, and position, or in what are called its 
elements. 1^ the cements of ihe orbit of any hea- 
venly body, lira the quithtities that determine 
the positioif ^d hia^ltude of th^ orbit, viz, the po- 
sition of the line of the nodes, the inclination of the 
plane of the orbit to the plaite of the ecliptic, the 
position of the line of the apsides, the eccentricity, 
and the mean distance. These are all quantities in- 
dependent of one another, and foom them may be 
deduced all other circumstances with respect to the 
elliptic orbit. Qf th^ five elements, which would 
be invariable, if the Jdanet only |;ravitatcd to the 
snn, all, except the mean distance, are subject to 
slow, but perpetual changes. 
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Physical 45 . The line of the nodes in every one of the planets, 

g retrogi^e angular motion, whicli goes on conti- 
^^^'^^^nually, and of which the amount, when calculated 
as due to each planet, agrees very well with obi^i 5 - 
vation. The plane of the orbit also varies its incli- 
nation by certain smdll periodical changes which al- 
ternately increase and diminish it, ps in the case of 
the moon. The line of the apsides, from the same 
cause as IQ the planet just mentioned, has a conti- 
nued motion forward, or according to the order of 
the signs, thus, iQ Mercury, the node goes back 
about 9 ** annip^y,(; The aphelion goes forward 
about 6 " 2 "', Siidf the inclinauen « ^ the orbit in the 
course of a century, increases about whi<di, in 

the course of succeeding ages, will be compensated, 
by an equal diminution, so as to preserve it always 
nearly of the same quantity. In the same planet 
the equation of the centre, which depends on the 
eccentricity, increases about i 20 " 1 ^ in a century, 
indicating a small increase of eccentricity. These 
variations in tlie orbit of Mercuiy, arise from the ac- 
tion of Venus, Che Earth, Mars, Jupiter, and Saturn ; 
the effects of the first of these planets, on account of 
its vicinity, being by much the most considerable^ 
The mean distance, however, of Mercury from the 
Sun, does not, any more than tliat of the other pla- 
nets, ^undergo any change whatever. 

46 . Simiter conclusions apply also to the orbit of 
Venus. The orbit of tlte earth also is subject to si- 
milar changes, the line of the apsides moving forward 
annually at the rate of IT 8 "^ tn respect to tlie fix- 
ed stars. The earth's eccentricity is also diminisli- 
ing, and the secular variation of greatest equa- 
tion of the centre is 

The motion of the eartli is subject to anotlier in- 
equality on account of the action of the moon; for, to 
speak strictly, it is not the centre of the earth, but 
the centre of gravity of the moon and earth, which 
describes equal areas in equal times about the centre of 
the sun. It is evident, that, on this account, the earth 
ivill be sometimes advanced before, and sometimes 
will fall behind, the point which describes the cir- 
cumference of tlm ellipsis, in conformity with the ge- 
neral law of the planetary motions. From the same 
cause also, as the moon does not move in tlie plane 
of the ecliptic, the earth will be forced out of that 
plane, in order to preserve a position diametrically 
opposite to the moon. These irregularities, however, 
are inconsMerable. By observers on the cartli's 
surface, they are transferred to the sun, but in an 
opposite direction. The sun, therefore, has a motion 
in longitude, by which he alternately advances be- 
fore the point whidh describes the elliptic orbit in tlie 
heavens, and fidls behind it, and^Ql^ a ^tion in la- 
titude, by which he alternately above, and 

descends below: the plane of the ecliptic. As tlie mass 

of the mbon, however, is not more than part of 

that of the earth, the distance of the centre of gra- 
vity of the moon and earth, fVom the centre of the 
latter, must be less than a semidiameter, and there- 
fore the inequality thus produced in^e sun^s lo^i- 
tude, must be loss than his ImriiMmtal parallax. Ine 
alteration in latitude can hardly amount to a second. 
This inequality in the sun’s motion is called the 


m^trual parallax, and was firet mentioned by Physicsl 
Smeatoo, PhU. Trans. 1768 . ABtwmoniy. 

, A7» In the oihit of Mars, the node moves backward 
98'’ 1 Biinhally, and the line of the apsides moves 
jfbfward 16 *' 3, botli in respect of the fixed stars. 

The eccentricity of the oibit is diminishing, and the , 
secular variation of Uie greatest equation of thv*^t!eulFe 
ia-wST". ^ 

In the case of this planet, however, the elliptic 
orbit is not only changed by these quantities, but the 
place of the planet in that orbit is sensibly affected 
oy the action of V.cnus, Jupiter, and the Earth. Tlie 
effect of the action of Venus is expressed by this 
formula 5".7 (long. ? —3 long J ) ; of the eartli, 

7".2 sin. (long. 0 — long. 5 ), Several inequalities 
ace produced by Jupiter. 

48. The inequalities of the small planets Vestas Junot 
Cerest aad PtUkst have not yet been computed ; the 
distuihances which they must suffer flrom Mars and 
Jupiter, are no doubt considerable, and, on account 
of their vicinity, though their masses are small, they 
may somewhat disturb the motions of one another. 

Their action on tlie other bodies in the system is 
probably insensible. 

As two of tiliese planets have nearly the same 
periodic time, they must preserve nearly thd same 
distance, and the same aspect with regard to one 
another* This offers a new case in the computation 
oi* disturbing forces, and may produce equations 
of longer periods than are yet known in our system. 

The motion of tlve. apsides and the change of ec- 
centricity in the orbits of Jupiter and Saturn are 
chiefly produced by their action on one ano- 
ther, but a part also depends on the action of the 
other planets. The node of Jupiter moveii back- 
ward atmually and his aphelion forward 6''.58. 

The secular chonge in tlie inclination of the orbit is 
27''> and in the first and last of these inequalities 
the action of Venus has the principal ^arc. The 
equation of the centre increases in a century, 
of which nearly the whole arises from the action of 
Saturn. In Saturn again the node goes back at rite 
rate of 21*' annually, and tlie aphelion forward at 
the rate of 16^9 the secular change of the inclination 
is— 23% and the secular diminution of the equation 
of the centre V 50\ 

There is, beside these variations in the orMta, an 
inequality in tlie motion of each of theMt planets, 
which it has been found very difficult to explain, 
and has only lately been fully accounted for^ accord- 
ing to the tneory of gravity, by the profound inves- 
tigations ^ La Place. These inequalities are both 
of; a long period, viz. 918.76 years, which is the 
time that tliey take to run through all their changes, 
if n express a number of years reckoned from the 
beginning of 1750, S the mean lor.gitude of Saturn, 
ana I that of Jupiter, ., reckoned trorn the same time, , 
then the equation wh|ich must be. applied to the mean 
longitude of Jupiter, or, the amount of this inequality, is, 

+ (20'49''.5— n X 0".0427S3) X 
sin (5 S— 2 I + 5® 3V 8"— h x 58''. 88j 

and that which must be applied to S, is 

— (48'44'' — wXOM) X 
sin (5 S— 2^ 5«34'.i"— M X 58" . 88). 
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Phyiticfti Thcst^ two equations arc to one another neai'ly m admitted^ at the same ti(oe» that he might be out a Phydcal 
3 of the long period month in hit calculation. The eomet actually reach- Astronomy, 

above nujnlioned is, that the argument 5S— fl ed its perihelion ontlte ISth of March*iust 33 days 
X 58'^88, requires all that time to increase from 0 eatiier than was predicted; affofdingy in this way, a 
to 360 ®. very stiyhing verification of the theory of gravity, 

.J^eenus, on account of his great distance, 'suf- and fhe caknhaion of disturbing forces. The same 
fbmraiHly any disturbance in his motion, but from comet may be expected again, about the yef^ 1835. 

Saturn and Jupiter.^ llielnode moves backward at In some' instaDces, the whi<^ the planetS' 
the rate of 34''^ annually^ and the aphelion forward produce on the motioa of Comei|t are far more con-, 
at that of The eccentricity is increasing, and siderable than in this example. A comet which woe 

the secular variation of the greatest equation of the observed in 1770 had a motion which could not be 
centre is 11 ".03. , reconciled to a parabidtc orbit,., w which couid be 

There is also an Inequality in the longitude of this represented by an elliptic prbit of no great eccentrl- 
planet depending on the action of Saturn. If S be city, la wluch it revolved hx the space of five years 
the longitude of Uiis last planet, U the longitude of and eight mon^s. 'fhis comet, however, which had 
Uranus, and A the longitude of the aphdion of Sa- never been seen in any former revolution, has never 
turn, the inequality in question amounts been seen in any siiWquent one. On tracing the 

sin (S — 3 u + A). path of tbii^comet, Mr %rckhardt found that, bt- 

49 . Of all these inequalitiest and of inantf other tween the year 17fi7 and 1770 it had come very near 

mtdler ones tnhich theory has dUwwredy it must be to Jupiter, and bad done so again in 1779 ' He there* 

observed that they are periodical, meh returning after fore ccnjectured, that the action of Jupiter may haye 
a certain time to run through the same series rf so altered the original orbit as to render the comet 
changes vtkich it had formerly exhibstecL for a tfmqjdlfble from the earth; and that the same 

Another general remark is, that one element in cause mt^have so changed it, nlkr one revolution, 

every ijianetary orbit, viz» the mean distance, is ex^ as to restore the comet to the same region which 

emptei from all change / and since on the mean dis- it had forim^ly moved. This is the greyest instance 

tance depends the time qf revolution', that time re* of disturbance which has yet been diKOverCd among 

mains also unchanged, F/ow the invariability of the bodies of our system, and furnishes a very happy, 
the mean distance, and ike periodical revolutiim of as well as an unexpected, confirmation of the theory 
all the inequalities, it fcllom that the actual eondi* of gravity. 

tion of the planetary system can never deviate far * Though the comets are so much disturbed by 
from the mean, about which, we may, therefore, con* the action of tlm planets, yet it does not appear 
ceivt it to he continually making small oscillations, that their rc-action produces any sensible effect. 
which, in the course of ages, compensate one ano* The comet of 1770 came sO near to, the earth 
ther $ and, therefore, produce nothing like disorder as to have its periodic time increased by two days 
or pemanent ckitnge, tt is in this manner that the .346 according to La Placets computation, and if 
stability of the planetaty system is provided for by it hud been eaual in mass to the earth it would 
the wisdom ofiU Author, ^ have augmenteu the length of the year by not less 

50. Comets, in describing their elliptic orbits round than two hours and forty-eight minutes. It is certain 

the sun, have been found to Im disturbed by the action tlmt no such augmentation took place, and therefore 

of* the larger planets, Jupiter and Saturn ; but the that the disturbing force by which the comet di- 

great ecceiftricity of their orbits makes it impossible, minished the gravity of the earth is insensible, 

ui the present state of maUiematica] science, to as- and thc^mass of the comet, therefore, less than 

sign the quantity of that disturbance for an indefi- of the mass of the earth. The same co- 

ntte number of revolutions, though it may be done met also pwsed through the middle of the satel* 

for a limited portion of time, by considering the or* lites of Jupiter, Hence it is reasonable to conclude, 

bit as an ellipsis, the elements of which are continual- that no material or even sensible alteration has ever 

ly changing. This is the method of La Grange, and been produced in our system by the action of a 

is ibllowed in the Mecanique Celeste, Pah IL chap, comet. 

9 . Dr Halley, when he predicted tlie return of the 

comet of 1683, took into consideration thq action of 3 . Of the disturbances which the satellites of Jupker 
.Jupiter, and concluded tliat it would increase the st^r from tkek action on one another, 

periodic time of the comet a litde more than a year; 

he therefore fixed the time of the re-appearance to 51. The:swne iiw|plution of Ac forces by which one 
the end of the year 1758, or the beginning of 1759 . . satellite acts upoH. ii^otber, into two, one directed to 

He professed, however, to have made this calcula- the centre of the prim^, and thb other at right 

tion hastily, or, as he expresses it, levi calamo, {Sy* angles to it, serves to explain £be irregularities which 

mpsis of the Astronomy qf Comks,) had been observed in tneir motions, and to reduce 

Tile effects both of Jupiter^ ^d Saturn on the re- under known laws, several other inequalities, oi 
turn of the same comet were .afterum'ds calculated which the existence only is indicated by pbservation. 

. > more accurately by Claira||it, who found that it would An instance of this we have in the very remark- 
bti rt'tai'ded 51 1 days by tlie acdon of the former able relation whiqbr^M P^^ce between the mean 
planet, and 100 by tlie action of the latter ; in con- motions of the firsi^e satellites ; the mean motion 
sequence of which, the return of the comet to its of the first satell^, together with twice the mean 
perihelion would be on tlie 15th of April 1759. He motion of the third, bmng equal to three times the 
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Physical mean motion of the second* La Place has sliown If the mass of the earth be supposed unity, that of Phy^icui 

that, if the primitiw mean motions of these satellites die third satellite will be found = . 027337 » niuh us A»i»ouo«iy, 
were nearljr in this proportion, the mutual action of I 

these bodi<» on one another must, in time, have the mass of the moon is = .014509* the qiuin* 
brought about an accurate conformity to it. 

The first satellite moves nearly in the plane of Ju- tity of matter in die third satellite is about twice as 
niter’s equator, and has no eccentricity, except what as that in the moon. The fourth satellite is 

U communicated fwntt the third and fourth, the ir- therefore nearlv eoual to the moon ; the seconiT.-rf .a,: 

regularities of one of these smaJl planets producing half) and the first somewhat more tlian one third, 

similar irregulariti^ in tho^ that are contiguous to 

it. The first satellite has beside an inequality, chiefly 53. Tlie general result of this investigation concern- 

produced by the action of the second, and circum- inequalities in the motion of the planets, borli 

scribed by a period of 437.6551 days. primary and secondary, is, that in every om? of these 

52. The orbit of the second satellite moves on a fix- oJ^bits, two things remain secure against all disturb- 
ed plane, to which it is inclined at an angle of 13% nnw, mean distance and the mean motion ; or, 
and on which its nodes have a retrograde motion, so which is the same, the transverse axis of the orbir, 

that they complete a revolution in S 9.914 years, and the time of the planet’s revolution. Another re- 

The motion of the nodes of this satellite, is one of ault ». tiiat all tlie inequalities in tlie planetary mo- 

the principal data used for determining the masses tions are periodical, and observe such laws,. that each 

(if the satellites themselves, which are so necessary to of ^em,. after a certain time, runs through tlie same 

be known for computing their disturbances. This sa- series of..cl)angCB* This last conclusion follows from 

tellite hasnoecccntricity but that which it derives from tbe fact, that every inequality is expressed by terms 

the action of die third and fourth. The third satel- of the form A nt or. A cos ntt where A is a con- 
lite moves on a fixed plane, to which it is inclined at co-efficient, and « a certain multiplier of / the 

an angle of 12' 20", and its nodes make a tropical time, so that nt is an arch of a circle, which increases 

revolution backwards in 141.739 years. The equator proportion^ly to the. time. Now, in this expression, 

of Jiipitcr is inclined to the plane of his orbit at an though nt is capable of indefinite increascji yet, since 

angle of 3® 6' 27". The fixed planes on which the never can exceed the radius or 1, the maximum 
planes of the orbits move are determined by theory, of the inequality is A. Accordingly, the value of 
and could not have been discovered by observation the term A sin nt first increases from 0 to A, and 
alone. tlien decreases from A to 0 ; after which it becomes 

TTie orbit of the third satellite is eccentric, but negative, extends to — A, and passes from thcnco 
appears to have tiyo distinct equations of the centre ; ^ ^ again. If, when the incquality^was affirmative, 

one which really arises from its own eccentricity, and tt was an addition to the me^ iq^ion, when nega- 
anotber which theoiy shows to be an emanation f from ft become a diminution of it ; and the sum 
the equation of the centre of the fourth satellite, all these increments and decrements, after nt has 
The first equation is referable to an apsis, which has parsed over an entire circumference or S60% is 
an annual motion of 2® 36' SQ" forward in respect of equal to 0} so that, at ^e end of that period, the 
the fixed stars ; the second equation is referable to pfimet is in the same position as if it had moved on 
the apsides of the fourth satellite. regularly all the while, at the rate, of the mean mo- 

These two equations may be considered as forming As this happens to every one of the inequa- 

one equation of the centre, referable to an apsis that bties, the deviation of the s^tem from its mean state 
has an irregular motion. The two equations coin- c**® never go beyond certain limits, each inequality 
cided in 1682, and the sum of their maxima was » » certain course of time destroying its own effect. 

13' 16 ". In 1777 , the equations were opposed, and It would be far otherwise, if into Uie value of any 
their difference was 5' 6". inequalities, a term entered of the form A X A 

The two last inequalities were perceived by Mr A , 

Wargentin by observation alone, but their exact mequahties so express^ would 

amount, -and the law which they observe in their continually increase with the time, so af to go be- 
Ranges, he could not discover, llie orbit thy assignable limit, and of consequence to de- 

iburth satellite moves on a fixed plaiie, to which it gtroy entirely the order of any system to whicli they 
IS inclined at an angle of 14^ 58", and its nodes com- belonged. 

pjete a sideral revolution backward in 531 years. La Grange and La Place, who discovered and de- 
The fixed plane on which the orbit tneves is inclined monstrated, that no .such terms as these last can en- 
at an angle of 24' S3" to the ebufttpr id Jupiter ; the expression of the disturbances which the 

orbit is ^nsibl^ elliptical, and lU greater axis has pjgjjcts produce by their action on one another, made 
an annual motion of 43' 35", The i^ptinn of this buown one of the inost important truths in physical 
axis is one of the principal data from which ftie quan- geience. They proved that the planetary system is sta« 
titles of matter of the diffi;rent satellites have been ble,that it docs notitt’^olve any principle of destruction 
determined. . , initself, but is calcuh^ to endure for ever, or till ftie 

If the mass of Jupiter be supposed unity, Uie mass action of an external power shall put a period to its 
of the Ist Satclhte = .000017^81. existence. After the knowIt?dge of the principle of 

01 the 2d =: .0000252855. gravitation, this may be fairly considered as the 

Of the 8d = .000088^72. greatest discovery to which men have been led by 

Of the 4th s *0000426591* the study of the heavens. 



m ASTHONOMY, PHYSICAL. 


Physical Tlie accurftte coiYijpensation, just remarked, de« 
Aaironomy pe^de on three conditions, belonging to the primitive 
Itmonieier.®*' constitution of our system, but not ncces- 

Burily detevmined, inasmuch as we know, by any phy- 
sical principle, llie first of these conditions is, that 
the eccentricities *of the orbits are uU inconsiderable, 
or contained within very narrow limits, not exceeding 
^SriRl^n^lance ^ or \ part of the mean distance. 

^ The aecond condition is, that the planets all move in 
the same direction, \>r firom west to east. This is 
true both of the primary and secondary planets, with 
the exception otuy of the satellites of Uranus, which 
may Im accounted retrograde, but their planes being 
nearly at right angles to the orbit of their primary, 
the direction of their motion, whether retrograde or 
otherwise^ can have little effect. Lastly, the planes 
of the orbits of tlie planets arc not muw incUned to 
one another. This is true of all the larger planets, 
though it docs net hold of some of tb^ new and 
smaller on s ; of which, howevcTi the action on the 
whole system must be wholly insensible. 

Unless these three conditions were united in the 


constitution cf the solar system, terms of the kind ttvsleal 
just mentioned, admitting of indefinite increase, might 
enter into the expression of the inequalities, which ^ 
would indicate a gradual and unlimited departure fixun ^ * 

the original order and constitution of £e universe. 

Now, the three conditions just enumerated, do not ne- 
ce^rily ar^.out of the nature of motion, or of gravi- 
tation, or firomjthe action of any physical cause wi^ 
which we aro acquainted. Neither can they be consi- 
dered as arising t^im chance, for the probability is al- 
most infinite to one, that, widiout a^cause particularly 
directed to that object, such a conformity could not 
have arisen in the motions of thirty-one different bo- 
dies, scattered over the whole extent of the solar sys- 
tem. The wdy explmaiiMij ^ertjore^ that rmaim «, 
that (M thit u the work qf intdligence and design, di* 
r&^ing the orimnal coni^uJtwn of our system, and 
inwressing suen motions on ihepartsas were caloi^t* 
ed to give stahUUy to the whole* 

For some finrtlier particulars, connected 
sical Astronomy, see Earth, Figur® of, in this 
Supplement. 


ASTRONOMY, PRACTICAL. See the article 
Obseuvatory, in this Supplement. 

ATMOMETOU (from a7,ao;, vapour, and 
a measure), an instrument lately contrived Iw Pro- 
fessor Leslie, for measuring the quantity of mois- 
ture exludcd from any humid surfiice in a given time. 
It consists of a very thin ball of porous eat^en^ware, 
from one to thr^ inches in diameter, having a small 
neck firmly ces&ted to a long and rather wide tube 
of glass, to whl<^ is adapted a braes cap, witli a nar- 
row collar of leather to fit close. Being filled witli 
distilled or pure water, the waste and descent of this 
column serves to indicate tlie quantity, of evaporation 
from the external surface of tne ball. The tube is 
marked downwards through ito whole ]enj|;rii by the 
point of a diamond, with mviaions across k, amount- 
ing from SOO to 500, each of which corresponds to 
a ring of fluid, that, spread over the whole exhaling 
surface, would form a film only one thousand part of 
an inch in thicknew* This graduation is performed 
by previouriy sealing one of the ends of the tube 
with wax, ani ;iptrodudng successive portions of 
quicksilver, to mark evary S(), 50, or 100 of those 
divisions; being calcu|lated of equal bulk to discs 
of water, that have the surface of |hc ball (exclu- 
sive of the neck) for their base, and so many thou- 
sand parts of an inch for their sJtitude. 

The instrument, being thus constructed, has its 
cavity filled with pure water, and its cop screwed 
tight, and is then suspended freely out of doors, 
sheltked indeed from rain, but exposed to the action 
of the wind. The water transud^ through the po- 
rous substance of the hall, just as fast as it evapi^ 
rates iroui the external surface ; and this waste is 
measured by the corresponding descent of the liquid 
in tlie stem. At the same time, m coltimn is' sus- 
pended in consequence of the Ughtems of the cap, 
and prevented fr^mi ooxing so freely as to drop from 
the ball. As tiie process of evi^ratiou goes on, 
iiiiriuto globules of air, separated by tiic removal of 
atmospheric pressure from the body of the water, 


or partly introduced by external absorption, con- 
tinue to rise in fine streamlets to the top, where they 
partially occupy the space left by the subsidence of 
the fluid column. We need scarcely i^serve, that, 
after the water has sunk to the bottom of the stem, 
it w^ill be requisite again to fill the cavity. 

ItJb a fact of main importance for the accuracy 
of fbe A-tmometer, that the rate of evaporation js 
nowise affected by the quality of the porous ball, 
mid continues precisely the same, whether the exhal- 
ing surface appears almost dry dr glistens with ex- 
cess of moisture. This rate must evidently depend 
on the effect of the dryness of the air combined with 
its quickness of circulation. In a close room, the 
instrument might tlierefore serve the purpose of on 
hygrometer ; and, placed out of doors, first screened, 
perhaps, for un hour, and then exposed during an equal 
space of time, it would furnish data for calculating 
the velocity of the wind. 

This elegant instrument is of extensive application, 
and great practical utility. To ascertain readily and 
accurately the rate of evaporation from any surface, 
is an important acquisition, not only in Meteorology, 
but in Agriculture, and in the various mechanical arts. 
The quantity of exhalation from the surfkce of the 
ground is not of Jess consequence than the measure 
of the fall of rain, and a knowledge of it might often 
direct the fanner advantageous^ in his operations. 
On the rapid disperuon of moisture, depends the ef- 
ficacy of diyii^-hbuses, which are generally con- 
structed on most e^neous princmlea. 

We shall select a few observations made with the 
Atmometer, from a register 1^ last season at Ab- 
botshaU, near KirkcaMy in l^eshire, by veiy 
intelligent gardener of Robert Ferguson, Esq. of 
Raitli. During the months of July, August, Sep- 
tember, October, and November, the mean quantity 
of evaporation, in twenty-four hours, was respective- 
ly .060, •—^45, and — .022; and dis- 

tinguishing the whole interval into equal spaces of 
twelve hours, from six o^clock in the morning to six 
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Atmo iiieter. o’clock in the evening, for the measure of the day aM 
of the night; the corresponding results are .0p2, .02p, 
, —.078, .012,— .050, .010, — 032, .013, .020. On 

the 21st of July 1815, the quantity of evapora- 
tion, during twenty-four hours, was 208 ; and, on the 
27tli of the same month, it was 200, the thermome- 
ter having sunk as low during the night as 40'^ and 
49 ® of Falirenhcit’s scale. — If we recKon the mean 
daily evaporation through the year at ,040, this 
would give inches, for tlie whole amount, or 
about half the annual quantity of rain that falls in 
this climate. 

The atmometer, in its most compendious form, is 
admirably fitted for delicate experiments on the 
evaporation which takes place in close vessels, when 
absorbent substances are introduced. Let the ball of 
the instrument, for example, be immersed in air 
variously rarefied or condensed, under a receiver 
covering a surface of sulphuric acid, which has dif- 
ferent degrees of strength; and, things being thus dis- 
posed, on extracting the common air, and introdu- 
cing hydrogen gas, the rate of evaporation will then 
be nearly tripled. 13ut vve purpose to take some fu- 
ture opportunity of stating tlie results of such curious 
and interesting researches. 

VVe sliull close this short notice, w'ith mentioning 
a striking fact, which shows the necessity of ex- 
treme caution in all physical iiKjuiries. Let the ball 
ol' an atinonu'ter be cemented to a narrow glass tube 
of three or four feet in length, and the whole capa- 
city filled with fresh distilled water. Now invert tha 
instrument upright in a basin of quicksilver, and 


secure it in that situatibn ; 'dhe quicksilver^ following AtmiMBetiBi* 
the column of water, will rise at first quickly, and 
then by degrees more slowly till it reaches, perhaps, 
an cltivation of 28 inches, where it will remain sta- 
tionary and afterwards sink down, when the eviipo- 
ratioii is nearly spent. Ice-water is raised in tin's way 
about 26 inches only, and common water scarcely 
24 inches ; the air separated from .such liquids ^rfh- 
ing near the top of the ball, a thin medium, vpicli, \ 

by its elasticity, counteracts in part the prei^i* of 
the external atmosphere supporting the mercurial 
column. But a similar experiment, where the shoot 
of a vine was cemented to a tub e* holding quicksilver, 
has been thought, by Dr Rales and M, Du Hamel, 
quite conclusive, in proving the power of the living 
principle of vegetation. It is obvious, that the force 
of evaporation alone was sufficient to explain the 
facts advanced by those ingenious philosophers. See 
Leslie’s SAorf Account of Experiments and Imtrn*- 
merits depending on the Iklalions of Air to fieat 
and Moidure, * (d.) 

ATMOSPHERE. We have to regret, that the 
experiments to which we alluded, in rctcTriiig from 
Air to this article, are not yet completed ; and must 
again postpone the consideration of the various points 
connected with this subject, till other opportunities 
shall occur, particularly under the articles Cum ate 
and Meteorology. There are already articles of 
some extent, both on Air and Atmosphere, in 
die Encycloptsdiai to which we beg, in the meantime, 
to refer our readers. 


ATOMIC THEORY. 


f 


isioiy. 


Ai ’OMIC Theory, a species of philosophy late- 
ly introduced into Chemistry, which deserves to be 
fully explained in this place. 

It is well known to have been the doctrine of .some 
of the most eminent of the (Ircck philosophers, that 
the ultimalc elcnumls of matter consisted of atoms 
or particles incapable of farllier division or diminu- 
tion. This doctrine was adopted by Sir Isaac New- 
ton, and, indeed, has been almost universally embraced 
by modern philoso|)hers. But it was in chemistry 
alone that it couKl he applied with any advantage. 
The object of clieinists was to determine the com- 
ponent parts of hodie.s, and to ascertain the different 
elenieiils out of which all substances are compound- 
i*d. Considerable progress was gradually made in 
this difficult investigation. Thus it was soon ascer- 
tained that the satis, whicli constitute a very nunie- 
rous class of bodies, contain alway8*at least two con- 
stituents, namely, an acid and a base. Thus, saltpetre 
is a compound of the acid called vifrie acid, and tlie 
h.'isc [‘ailed potash. Now, how small a portion so- 
[•ver of saltpetre you examine, whether a grain or 
the millionth purl of a grain, you will alw’ays find it 
to contain both the ingredients of which saltpetre Is 
composed. The same thing holds with respect to all 
the other salts, ami, indeed, with respect to all com- 
pound bodies whatever. Now, this could not be the 

VOL. I, PART II. 


case, unlesfi these compounds were formed by the 
union of the minutest possible particles of the con- 
stituents with each other ; that is to say, unicss it 
were the ultimate atoms of the elements which unit- 
ed togetlicr and constituted the compound. Accord- 
ingly, it has been admitted as an axiom in ciicrnstry, 
that chemical union consists in the combination of the 
atoms of bodies with each other. 

Chemistry originated from tlie absurd pursuits of 
the alchymists ; and many years ehqxst before it was 
able tq .shake off its connection wuth ttic chimerical 
notions respecting the philosopher's stone and the 
universal medicine. Dr Ciilhm w as perliaps the first 
man that viewed the science as con.stituting a great 
and important branch of natural philosophy. His 
view's were followed out by Black, Cavendish, Pi’iest- 
ley, and a cloud of other cniiuont men, who have 
added so much lustre to the Roicnlific pre-eminence 
of Great Brilain. Margraaf, Bergman, and Schcclc, 
were the first scientific chemists who apjicarcd on the 
Continent. Bergman, in particular, w as [if the most 
essential service to the science. Educated in those 
branche.s of mcehanical philosoj»hy wliii h h id alrea- 
dy made such pn)gre.ss, and ai customed t[i the rigid 
accuracy of mathematical reasoning, he introduced 
the same correct views, the same precise reasoning, 
the same generalization to which he had been already 
4 o 
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Atoiniu habituated. LavoisWi wlib had the advantage of a 
education, adopted a similar conduct. His 
industry was indefatigable, and he eontributed much 
more than an^ other person to introduce that preci- 
sion in experimenting, and that accuracy of reason- 
ing, which cliuructerize the chemists of the present 
day. 

'rb:? exertions of these eminent men led to tlie 

* ilisrav ry of the art of analysis, such, though in a 
rude as it in ‘ practised at present. Bergman, 
Kirwun, and Wenzel, particularly distinguished them- 
selves by the analysis of the salts. Of tliese three, 
Wertzcl is by far ll)o most accurate. The result of 
their ex|H’riinents was, the demonstration tiiat salts, 
and, indeed, all compound bodies, are ujuversally com- 
posed of the same constituents united in the same 
proportions. Thus, water is always a compound of 
i part by weight of hydrogen, and 7j parts of oxy- 
gen ; sulphate of copper always contaiiiB equal 
weights of sulphuric acid and blaclc oxide of copper ; 
and sulphate of barytes is always a compound of 
iOO purt-s by weight of Nulphiiric acid, and 194 of 
barytes. 

Di5Cfiv(ry J. B. Richter, who was for sometime Mining Sc- 
ot’ KifJiicr. cretary at Breslau, and afterwards Arcatiist in the 
Porcelain manufactory at Berlin, where he died on 
' the itli of April 1807> employed himself, during the 
whole of his life, in endeavouring to introduce the use 
of mathematics into chemistry. His inaugural dis- 
N<Ttation, printed in 171^9i .was entitled De usu ma^ 
mafhfxcos in chymia. In the year 1792, he publish- 
ed the tirst part of a wotk entitled Anfangsfrrunde 
rfir StochiomeiMu oder Mmhunst chymischer Ele~ 
iucHle ; Fonna^m of ^iochiometry, or geometry of 
the chemical elements^ This work he ebntiuueu to 
puhlLsh in successive parts, in 179^^, 1794, 1795, 
Richter observed, that when two neutral 
■Naits, will eh mutually decompose each other, are 
inixr‘d together, the two new salts which are formed 
.still retain the same neutral state as the two original 
om s I'roiii whicli they were fonned. Thus, sulphate 
of polashj and nitrate of barytes^ arc two neutral salts, 
wliich decompose each oUier when mutually mixed ; 
sulphate of barytes, and nitrate i)f potash, being funned 
huti) ill a lU'Utral fitato. This circumstance enabled 
him to examine the accuracy of tlio results obtained 
by preceding exporimenu fs, and he showed that thr 
nuniiieis assigned but!) by Bergman, Kirwaii, and 
W enzel, for the coustituc’nts of the suits, were inac- 
curate, as they were uriabli’ to stand Ihe test of this 
double decomp(>N]Uuii. He was induced, in conse- 
quence, to make a new set of c?xpc*riments, in order 
to determine the constituents of tlie salts with more 
precision, and these experiments occupied him about 
ten years, lie first anulyzi d the alkaline and earthy 
muriates and sulphates, iheii the nitrates, then the 
fluatefi, then tlie carbonate.^, oxalates, succinates, 
tar I rates, citrates, acetates, and some others; and 
lastly the pliosphutes. He placed in a table the 

• <]uuiitit) of each of the bases required to .saturate 
^ ItK) parts of muriatic acid, beginning with that base 

which the smirllesl quantity was necessary for the 
}>urpofic, and terminating with the base of which the 
reuiest quantity was vequifeite. Similar table.s were 
ilrawn up, representing weight of the different 


bases requisite to saturate 100 parts of sulphuric 
acid, nitric acid, carbonic acid, and all the other 
acids contained in Uic different genera of salts which ^ 
he had -subjected to analysis. A comparison of these 
tables with each other enabled him to draw the two 
following remarkable consequences : Tirst, The dif- 
ferent bases follow exactly the same order in nil the 
tables, and that order is as follows ; 


Alumina. 

Magnesia. 

Ammonia. 

Lime. 

‘ Soda. 

Strontian. 

Potash 

Barytc‘.N. 

Second, The numbers in eacli table constitute a se- 
ries, which have the same ratio to each oilier in all the 
t^les. Suppose, fur example, that in tfie table re- 
presenting the muriates, the quantity of potash requi- 
site to saturate 100 parts of muriatic acid were three 
times as great as the quantity of almniiiu ri'quisiteto 
produce the same effect, the same thing would hold 
in the sulphates, nitrate.^, and .ill the other genera of 
salts. Three times as much jmtash would be requi- 
site to saturate 100 Milplmric, nitric, or any otlier 
acid, as would be requinil of alumina. In the same 
way, if three times os much barytes be requisit<; 
to saturate a given weight of one acid as is required 
of lime, the same proporrion will hold wlun we satu- 
rate any otlier acid ; with these earths we must nl- 
ways employ tlu’Ce times as mucli barytes oi' 
lime. When the quantity of each of the acids re- 
quisite to .saturate a given weight of each succes- 
sive base, w^as placed in tables in a similar way, it 
w'os found, as might have been anticipated, that 
the acids followed pri‘eisely the same law. 

These facts explain why, when two neutral salts 
decompose each other, tlic new formed salts arc al- 
so neutral, and why there is never any excess of 
acid or base upon the one side or the other. The 
same proportions of bases that saturate a given 
weight of one acid, saturate all the other acids, and 
the same (Woportion of acids tliat saturate one base, 
saturate all the other buses. Hence numbers may 
be attached to each acid and base, indicating the 
weight of it which will saturate the weights attach- 
ed to all the other bases or acids. This aci ordiugly 
was done by Pischer from Richter s experiments 
and tables. W’e shall here insert his numbers, not 
because they are accurate, wdiich is very fur from 
being the case, but because they constitute the first 
.specimen of the vkind ever oftbred to tiie chemical 
world. (Berthollet’s Kssui de Siatique dumique, 1. 
lab.) 


Alumina, 

Magnesia, 

Ainmoniu, 

Lime, 

Soda, 

Strontian, 

Potash, 



Fluoric acid, 

427 

(il5 

(lai'bonic acid, 

577 

(>72 

Sebacic acid, 

70G 

7!)3 

Muriatic acid, - 

712 

.S.59 

Oxalic acid, 

755 

1329 

Phosphoric acid. 

97.9 

JCOS 

Formic acid, 

9«8 
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cos 


r '/ nic Uarytcs, - « 2252 Sulphuric acidi 1000 

'I’lworj^ Succinic acid, • • 12Q9 

^ Nitric acid, *• 140$ 

Acetic acid, - . 1480 

Citric acid, - l.'iSS 

Tartaric acid, - lOpi 

According' to this table, of alumina is satu- 
r.itod by 4^7 of fluoric acid, 577 of carbonic acid, 
755 of oxalic aCid, 1000 sulphuric acid, &c.; and 
427 of fluoric acid, is saturated hy 525 of alumina, 
015 of mafi^ncsiu, 6'72 of ammonia, &c. It is obvi* 
ouH, therefore, that this table, supposing it accurate, 
u'ould give us tiie composition of all the salts into 
which the buses and acids contained in it enter. 
Discovciy M. Proust, a I'rcnch chemist of great sagacity, 
of i’loiisi. ^vho was settled as Professor of Chemistry at Ma- 
drid, w as the lirst person'wlu) attempted an accurate 
examination of metallic oxides. He studied the 
oxides of iron, zinc, arsenic, antimony, dc. The re- 
sult of liis examination was, tliat every metul is ca- 
pable of forming a certain detenuinate number of 
oxides and no more. Zinc forms only one oxide; 
iron, arsenic, and antimony, form two each; tin 
forms three, Ac. Each of these oxides he found 
composed of a determinate proportion of metal, and 
oxygen, whicli remained always the same in all 
cases. Thus, the oxide of zinc, according to him, 
is ahvays a compound of 100 parts zinc, and 25 oxy- 
gen. 'J'he two oxides of iron are the Mack titul tlie 
?r(/. li’ iron be combined with oxygen at all, it is 
either connected with tlie quantity of oxygen wliich 
constitutes the black oxide, or with the quantity 
which constitutes the red oxide, but it is incapable 
(»f uniting with any other pjoportion of oxygen. 
^Vl)erever iron, already in the state of black oxide, 
com!)ines w'itli more oxygen, it becomes red oxide, 
being incapable of existing in any intermediate state 
between the black and the red oxide. The same law 
holds willi respect to tin, antimony, arsenic, and all 
the metals ; thus, IVI. Proust proved that metals unite 
only with determinate proportions of oxygen, w'ljich 
may he assigned in numbers. lie show ed that tiie 
same hiw held with respect to the combinations of 
tlie metals with sulplmr. \\ hen llerthollet publish- 
ed his Ckniihul SliilicSf (n\c of his objects was to 
show that there are two proportions of oxygon 
which unite with metals, a minimum and a iiiuxi- 


it tronld have b^n usdesij and absurd to attempt i^omic 
to examine compounds, which had no permanenco 
and no analogy to each oHier, Occasioned a discus- 
sion between Proust and Bcrthollet. Proust showed, 
by decisive experiments, that the indefinite num- 
bers of metallic oxide, supposwl by Bcrthollet, does 
net exist, and that metals are only capable of com- 
bining with 1, 2, or 3 dozes of oxygen; that ^htve 
is no indefinite nuDjber of oxides lietweeu tlnmack V 

and the red oxides of iron ; but tliat the ins^sftt that 
iron combined with more oxygen than efleisted iu 
the black oxide, it is converted into the red oxide. 

Such was thq State of subject w lieu Mr Discovery 
ton turned his attention tOm cumhiiiution of ho^es of Ualtoii. 
with each other about the year 1804. At that pe- 
riod, it was known that hydrogen combines only in 
one proportion with oxygen ; that carbon, sulphur, 
and phosphorus, unite each in two proportions ; that 
carbon unites in two proportions with hydrogen, sul- 
phur in two proportions with the same substauee, 
and pliosphdrus in one proportion ; that azote miite^ 
in one proportion witli hydrogen, and in four pro- 
portions with oxygen. It was known, too, that se- 
veral of the metals combine w'ith only one dose of 
oxygen, while some unite with two doses, and others 
will) three. It had been ascertained, that, in certain 
cases, when metals combine with two doses of oxygen, 
the second dose is exactly double the first dose, wliih 
in oUier cases it is to the first dose as B to 2. Thus, 
iu platinum, tlie second ^xide contains just double 
the quantity of oxygen tihat tlie first oxide contains, 
while in Iron, the quantity, of oxygon in the red ox- 
ide, is, to the quantity in the blu^ oxiih , as 3 to 
2. None of the combinations of oxygen or hydro- 
gen, \|fth the simple combustibles, hiu) been accurate- 
ly analyzed; though approximations to a correct 
analysis of most of them existed, and what was 
chiefly wanting, was a criterion for distinguishing the 
comparative merits of the diflerent analysis of these 
bodies which had been presented to the chemical 
w orUl. 

Mr Dalton was struck with the simill number of 
compounds whicIi the elemenlarv bodies are c.qiablc 
of forming with each other, and with the very simph* 
rL'lations which existed helivecn the numbers tha> 
denote the weight of tlie different constituents in 
these compounds ; and lie set himself down to en- 
deavour to account for these circumstances no! 


mum, and that between these two extremes, usually 
placed at a eonsideralile interval from each oUht, 
there are an infinity of proportions of oxygen ca- 
pable of uniting \nth every metal. Hence he infer- 
red that there is no sucli thing as permanent di'ti- 
nite nietullic oxides; but an infinite iminber of 
shades of oxydi/cment graduating into each otiicr, 
and each capable of uniting with acids, and thus of 
forming un infinite variety of salts, differing from 
each other by minute shades of character. This 
extraordinary opinion, which, if correct, would have 
put an effectmil period to all chemical investigation, 


hitherto imjuired into. * Water, he found, was al- 
ways a compound of 1 part by weight of hydrogen, 
and 8 parts by w’eight of oxygcMi. 

Carbonic oxide is coinpesed of 750 carbon -f 1000 oxy. 
Carbonic acid - 750 -i-2000 

Sulphurous acid - 2 snlpb. -j- 2 oxy. 

Sulphuric acid - 2 -1-3 

Nitrous oxide - 175 azote -f 100 oxy. 

Nitrous gas - 1 75 -j- -00 

Nitrous acid - 175 -f 300 

Nitric acid - 175 + 500 


* In the following examples, instead of using tlie imperf'ect analysis w'ith which Mr Dalton was obliged 
to he satisfied, and which misled him In some cases, we have thought it better to employ the most precise 
exjK'riments hitherto made* 





iroiBived; ^ L«t ^ be an atom of sulphur 
Lied to a j .... phosphorus^ 

f simple • 

n in car* qq represents an integrant particle 


s Now» in all 4teie expounds, it ^ perceived; 

'that the numbers denotjbg the OKfgen, united to a 
^ given weight of thp sanif base, b^raveiy simple 
and obvious ratio to each other* The oxyg^ in car* 
bonic acid is twice as great as in carbonic oxide; 
the oxygen in sulphuric acid is to that in sulphurous 
as the numbers 3 to S ; while the oxygen, in the rc- 
speejive compounds of aaote and oxygen, bears the 
ratitt the numbers 1, 2, 3, 5. 

Thl4i<\ and many other similar exampl^ which Mr 
Dalton registered and examined, but w'hicli it is un* 
necessary to state here, led him to the lucky idea 
th^f.^the atoms of unite toother ; that the 

atom of each body has u determinate weight, and 
that this weight regulates the proportion in which 
bodies combine with each other* Let us suppose, 
for example, that water is formed by the union of 
one atom of oxygen, with one atom of hydrogen, it 
follows, as the oxygen in water is 8 times, that of 
the hydrogen, that the weight of an atom of oxygen 
is to tliat of an atom of hydrogen as 8 to 1. So 
that, if wc represent the weight of an atom of hydro- 
gen by 1, that of an amm of oxygen will be 8 ; or 
if, as is more convenient in practice, we pitch upon 1 
for the weight of an atom of oxygen, an atom of hy- 
drogen will weigh 0.125. As carbon unites with two 
proportions of oxygen, we msy suppose that an atom 
of carbon unites with 1 atom, and with 2 atoms of 
oxygen. Hence, the reason why the quantity of 
oxygen in carbonic acid^ is twice as great as in 
carbonic oxide. If an atom of oxygen weigh 1, it is 
obvious that an atom of carbon will weigh 0*751, 
supposing the numbers which we have given in the 
preceding table to be accurate* It is equally obvi- 
ous, that 8ul{)luirou8 acid must contain 2 at^^nis of 
oxygen, and sulphuric acid 3 atoms ^ and that an 
iUoin of sulphur will wet^ 2, on the supposition that 
an atom of oxygen weighs 1 . Finally, nitrous oxide 
is a compound of 1 atom azote, and 1 atom oxygen ; 
nitrous gas of 1 atom azote, and 2 atoms oxygen ; 
nitrous acid of 1 atom azote, and 3 atoms oxygen ; 
and nitric acid of l atom azote, and 5 atoms oxygen. 
And, supposing the numbers in our table correct, if 
an atom of oxygen weigh ] , an atom of azote will 
weigh 1 . 75 . 

Mr Dalton did not rest satisfied with this simple 
and lumintms cxplanatio which tlirew a new and 
strong light around chemical combinations, — ^which 
afforded the means of correcting and checking chc' 
mical experiments, hitherto conducted without any 
guide, and promised, in time, to introduce mathe« 
maticiiJ precision, and mathematical reasoning, into 
a science which hitherto has bi'cn able only to boast 
of analogical and probable cohclusions. He con- 
trived a set of symbols to represent the different ele- 
ments, and make the nature of the combinations 
which they form obvious to the eye of the most 
careless reader. A few examples will be sufficient 
to make the nature and use of these symbols per- 
fectly well up.derstood* ^ 

Let O he an atom of oxygen 

0 - - • - hydrogen 

0 - - - - azote 

© - - - carbon 



of water 

®0 - - - - 

of carbonic oxide 

0®0 - • • - 

- of carbonic acid 

0©0 

- of sulphurous acid 

0^0 ■ ■ ■ ■ ' 

- of sulphuric acid 

(DO 

' of nitrous oxide 

0(D0 

’ of nitrous gas 

f 

1 

• 

of nitrous acid 

^0 

0^ — 

of nitric acid 

o®o 

of carbureted hydrogei 

®0 

of olefiant gas. 


It would be easy to multiply these symbols much 
farther; but the preceding specimen is sufficient, 
we conceive, to make the use of them understood, 
and even to make Mr Dalton's doctrine more simple 
to those who are still strangers to it. Mr Dalton 
has already published two volumes of what he en- 
titles a New System of Chemical Philosophy y in order 
to explain and sliow the accuracy and importance of 
this doctrine. Our object, in the present article, 
will be to lay the whole of it in its present state be- 
fore our readers. But we must, in the first place, 
trace the history of the improvements which it has 
received to its termination. 

In the year 1 80f), M. Gay-Lussac, who had al- improvc- 
reudy distinguished himself by many important che- ments of 
mical discoveries, and who was well acquainted with Gny-Liiwac 
Mr Dalton’s theory, published a curious paper on oflwrs. 
the combinations of gaseous substances with each 
other. (Memjirt't d'Arcueily II. 205.) He showed 
that tliey follow a very simple law in their combina- 
tions ; that one volume of one gas always combines 
either with one volume of another gas, or with two 
volumes, or with three volumes. 'I'hus, 

1 volume ammonia saturates 1 vol. of muriatic acid 
1 vol. of carbonic acid 
J voi. of fluoboric acid. 

The resulting compounds are neutral muriate, car- 
bonate, and fluobui'ate of ammonia. 

Nitrous gas is composed of one volume of azote, 
and one volume ol’ oxygen. 

Subcarbonatc of ammonia is composed of one vo- 
lume carbonic acid, and two volumes ammoniacal 
gas. 

Subfiuoborate of ammonia of one volume fluoboric 
acid, and two volumes ammoniacal gas. 
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Water of one volume of oxyg«), andOwo vdnmei ’ and he found that they always bore a very Atowte 

, of hydrogen gas. Nitrous oxide of one volume oxy- aimple relation to each ijther. They wwe either 
gen, and two volumes azote, acid of one vo- equal, or the oxygen in the If^id ivas twice as much 

lume oxygen, and two volumes nitrous gafe. Sul- as that in the base, . or thric| is much, or four times 
phuric acid of one volume oxygen, and two volumes as much, &c. If the add contained twice ns much 
sulphurous acid. Carbonic acid gas of one volume oxygen as the base, this was a proof that the acid 
oxygen, and two volumes carbonic oxide. contained two atoms of oxygen ; if it contained 

Finally, ammonia is composed of one volume thrice as much, it contained tliree atoms of ^igen, 
azote, and tlirec volumes hydrogen ; and nitrous and str on. Thus, in the sulphates, the sj^imric 
acid gas of one volume oxygen, and three volumes acid contains three times as much oxyg^i^ the 
of nitrous gas. quantity of base which it saturates. Hence we iii- 

Gay-Lussac showed likewise, that the diminution ier, that sulphuric acid is a compound of 1 atom 
of volume which takes place on tlie combination of sulphur, and S atoms auty^gen. in* the sulptiites, 

Uiese gases, follows as simple a law as the volumes the acid contains twice as much oxygen as the base 
in which they combine. In nitrous gas, the oxygen which it saturates. Hence, we infer that sulphurous 
and azote undergo no condensation. Accordingly, acid is composed of 1 atom sulphur, and 2 atoms 
tluj specific gravity of nitrous gas is the mean be- oxygen. In the carbonates, tbe oxygen in the acid 
tween that of oxygen and azote. Frequently one of is twice as much as in the base wiiich it saturates, 
the two gases retains its bulk unaltered, while the Hence we infer that carbonic acid is composed of 
other totally disappears. Thus, when 100 measures i atom of carbon, and 2 atoms of oxygen, 
ot carbonic oxide, and 50 measures of 'oxygen gas, Berzelius, during his experimental investigation of 
are united together by combination, the resulting the atomic theory, met with some objections which 
compound constitutes 100 measures of carbonic he was not able immediately to surmount. In couse- 
acid. Sometimes the bulk is reduced to one half, quciice of these difficulties, he substituted for tlie 
Ihus, when 100 measures of azote, and 300 measures atomic theory what he calls tlie theory of' volumtus^ 
of hydrogen, are united, they form 200 measures of derived from Gay-Lussac's discovery respecting tlie 
ammoniacal gas. proportions in point of volume in which gaseous 

Tins curious law, discovered by Gay>Lu 8 sac, substances combine. This is merely substituting 
when coupled with the doctrine of Mr Dalton, another name for the atomic theory. For it is easy 
shows us, that there exists a very simple relation be- to sliow, that the theory of volumes, as Berzelius 
Iwcen the weight of the atoms and the bulk of the considers it, is precisely the same thing as Dalton a 
gaseous bodies. Accordingly, the weight of the atomic theory. The difficujlies pf Berzelius will 
atoms ol these bodii's may be deduced, with suffi- come under our consideration hereafter, 
cieiil accuracy, from their specific gravity. Tin's After tlie preceding historical sketcli, which wc 
method was employed both by Sir Hunipliry Davy thought necessary m order to do justice to all par- 
and Dr W ollaston. ties concerned in this important branch of chemistry, 

Professor Berzelius of Stockholm, one of the most we shall proceed to lay the atomic theory, with the 
accurate and indefatigable chemists of the present proofs in support of it, before our readers, 
time, was led, some years ago, to study the cumpo- » « 4 tv 

sitioii of the salts, in consequence of the perusal of I. GirttiNB op the Atomic Theory. 


Richter’s Utochiomelry, He soon satisfied himself 
that neither the analyses of Richter, nor of preced- 
ing chemists, could be depended on for accuracy. 
He resolved, therefore, to institute a new analysis of 
a considerable number of saline bodies, and t<i be at 
particular pains to ensure the greatest possible pre- 
cision which the present state oi' the science enabled 
him to attain. The result of this laborious under- 
taking has been published in the Annales de Chimie^ 
the Annalen der Physik, NichohofCs Journal, and 
the Annals oj Philosophy. It constitutes by far the 
most complete and valuable set of chemical analyses 
of which the science is possessed. Berzelius noi on- 
ly satisfied himself of the accuracy of Richter’s law, 
but was so fortunate as to discover another of a very 
unexpected nature, and of the greatest importance 
in chemical analysis, because it enables us to sub- 
ject the results of all our analyses to calculation, and 
thus to determine with certainty how lar their ac- 
curacy may be depended on. All the acids, with a 
very tew exceptions, contain oxygen. This is tlie 
case likewise with idl the salifiable bases, so that the 
salts may be considered as combinations of two sets 
of oxides with each other. Now, Berzelius compared 
the oxygen in the base of a salt with the oxygen in 


With respect to the nature of the ultimate elements 
of bodies, we have no direct means of obtaining ac- 
curate information. But it is the general opinion, 
that they consist of aloins or minute particles, inca- 
pable of farther division. It is impossible to demon- 
strate the truth oi' this opinion ; but, for our part, 
we cun conceive no other. It has been almost uni- 
versally admitted, by nieehanical philosophers, since 
the time of Newton. We shall, therefore, adopt it 
here as the foundation oi' our reasoning. 

When two bodies unite chemically, so as to form 
a third body, the two substances combined are dis- 
persed everywhere through the new compound. 
Water, for example, is composed of oxygen and hy- 
drogen. Now, how minute a portion soever of water 
wc exainiiH?, wc shall find it to contain both oxygen 
and hydrogen. Saltpetre is a compound of nitric 
acid and potash. If we examine the salt, whether 
we take an ounce or the hundredth part of a grain, 
we shall always find it to be a compound of nitric 
acid and potash. If any portion of it were to want--^ 
one of these constituents, it would no longer be salt- 
petre ; it would be potash, or nitric acid, according 
to the const ituent which is not present. Lunestone 
is a compound of carbonic acid and limei Now, we 





Atuniic injiy reduce it to on impalpable powder i But if we 
take one of tbe grains of this powder, however small* 
and throw it into nitjic acid, we shall perceive an 
effervescence, mdicat^g the presence of carbonic 
acid, and it will dissolve, indicating that lime was 
aho one of its constituents. Mechanical trituration, 
however carefully made, is quite incapable of separat- 
j ing each other substances which are cheuiical- 

ly con^ned. Now, this distribution of the consti- 
tuents Oi,uId never be so complete through every 
part of the compound, unless it were the atoms of 
tfie combined bodies that united widi each other. 
Tl/tof'accordiiigJy, is tlii^^ei'f’nion resp^‘Cting chemical 
cuinbinations, which appears always to have been en- 
tertained by chemical philosophers. Nor do we be- 
lieve that any person will be disposed to call its truth 
ill tpiestion. 

All chemical compounds enntnin the same con- 
stant proportion of constituents with the most rigid 
accuracy, no variation whatever ever taking place. 
Water is universally a compound of 1 part by wciglit 
of hydrogen, and 8 of oxygen ; sulphuric acid, of 1 
part sulphur, and 1-J oxygen ; carbonic acid, of 1 part 
carl)on, and 2.()66 of oxygen. This permanency in 
the constituents of chCmical compounds, indeed, is 
generally admitted. It constitutes, in fact, the 
Jiasis of the whole science. For, if the proportions 
of the constituents of bodies were variable, chemical 
analysis would be nugatory, and the whole science 
of little importance. Even Berthollet, who contends 
for indefinite proportions in the abstract, admits the 
incontrovertible fact t|)^t the proportions of chemical 
combinations in general are permanent. 

Since, then, bodies unite clicmically atom to atom ; 
and since they always unite in the same proportions, 
without the smallest deviation, this regularity can he 
ascribed to notliing else than the constant union of 
one atom of one body with one atom of another ; or 
ol'a determinate number of atoms of ona bndy witli 
a determinate number of atoms of anqd)^i ' At first 
sight, it may ajipear imjiossible to determine how 
many atoms of each constituent combine with an in- 
definite number of atoms of the other. But there 
arc some circumstances whieh afford us considerable 


’ ' ■ Suppose W ports of oxygen enter into the first Atomic 
compound, then SO parts enter into the second, .'JO 
parts into the third, and 40 parts into the fourth 
compound. Hence, whatever number of atoms cuter 
into tbe first compound, twice that number enters 
into the second compound, thrice the number into 
the third compound, and four times the number into 
the fourtli compound. Hence it is clear, that there 
is a determinate number of atonus of oxygen, which 
always enter into these combinations. H’ wo repre- 
sent this number by x, then c 4- is the first com- 
pound, a -f- 2.r the second, a -f- Sx the third, and 
a 4- 4.r the fourth. Now, it would be singular, if 
. 2f S, 4, &c. atoms of oxygen, were to he always inse- 
parably linked together, so as never to be able to enter 
into combinations separate. It is much more simple' 
to conceive, that .t represents only 1 atom. Indeed, 
there can be little doubt that this is actually the case. 

For oxygen gas, being a permanently elastic fluid, 
must consist of atoms that repel each other. Hence 
u cdmpouud atom of oxj gen, or a number of atoms 
united together, seems to be impossible. But even 
thougib the opinion that :r represents one atom should 
not be mathematically true, still it would be proper 
to adopt it. For, as far as our calculations are con- 
cerned, a number of atoms of oxygen, constantly 
and invariably united together, would constitute a 
compound atom, about wliicli we may reason as accu- 
rately and justly ns w'o could do about the simple atoms 
themselves. But if .t in these combinations he con- 
sidered as representing an atom of* oxygen, there can 
he no cUmbt that n rej>resent8 an atom of the body, 
which unites with oxygen. So that, by knowing the 
[wuportions in whicli they unite, wx‘ have the rela- 
tive weigiit of an atom of oxygen, and ol' the bod^* 
with which it unites. 

This reasoning may he ap))licd to hydrogen as well 
as oxygen. Hydrogen has the property of uniting 
ill different proportions with various bodies, as witli 
carbon, phosphonis, sulphur, &c. lii these different 
proportions, we find the hydrogen always denoted 
by y, just ns is the case w ith oxygen. Hence 

w'c have the same reason for concluding that//, wJiieh 
reprcs(‘nts the minimum ol' hydrogen which unites 


assistance in tliis aiiparcntly intricate investigation, with the otlier constituent, is an atom. 

'J'h us, oxygon has the property of uniting in differ- 'I'lie numbers x and // are easily discovered by 
ent proportions with the same base ; sometimes in iiiaking an accurate ujuilysis of the different coin- 
two, sometimes in three, sometimes in four, &c. pnj- pound.s into whit h various proportion.s of oxygen and 
portions. Thus, with carbon it unites in tw'o pro- hydrogen enter ; and. when reduced to tlieir lowest 
portions, with mercury in two, with copper in two. terms, they arc very nearly =: 8, and // ~ I. 
With tin it nnite^ in three proportions, wliilc with Hence these numbers repri&ent the ratios of the 
maugancse it unites in four proportions. Now', if weight of an atom of oxy gen and an atom of hydro- 
wc represent the weight of base with which llie oxy- gen to each other. Now, it deserves attention, that 
gen unites by a, and suppose all tlie difftreni pro- thc.se niunhers represent the composition of w'ater. 
portions of oxygen to unite with this proportion of For it has been ascertained, by very careful experi- 


base ; and if we denote the first portion of ox a gen ments, that water is compo.sed ol' 100 nuasiires of 
by then, in general, the constituents of the differ- oxygen gas, and at»0 measures of hydrogen gas. 
ent compounds formed by the union of the different Now, the specific gravity of these gases is us follows ; 
dosrp of oxAgen with the base will be as follows : 

Oxygen, - - - 1,111. 

I, St oompounda+ A. llyclrogon, . . - o.Ofif). 

l!tl compound a -j- Si. Ilfuce water is coinposod Iiv weight of 

2d compound a -f- 3o, Oxygen, , . - 8.00. 

4tli compound a + 4.i. Hydrogen, - - - 1.00. 




Atomic From this cpmcidcnoe wc are tintitlecl te^ COTOllidc^^^^^ On this account, the reasions bd’oit urged Atoiblc 

Thcoiy. ti,at water is formed by the union of an ^om of oxy- tn ftvour of the opinion, timt water is a compound of 
with an atom of hydrogen. And consequently, 1 atom of oxygen, and 1 atom of hydrogeni seems 
that aa atom of hydrogen iu to*an atom of oxygen to us sufficient to give a preponderancy to this 
in weigiit, as 1 to 8. This very iinporuint con* opinion, and to induce us to embrace it. 
elusion is supported by (WUer considerations. Oxy- Knowing the weight of an atom of oxygen, and an 
gen and hydrogen have never been made to combine atom of hydrogen, we have it in our power to de- 
in any other proportion than that in which they exist tetmine the weight of an atom of tlie other sub- 
in water. Hence tliis proportion must be that which stances, which unite with oxygen or with hyitpgen, 
unites most readily and with the greatest force. Now, or with botli. For example, 1 00 parts of>iiphur 
as the atoms of hydrogen repel each otlier, as is the unite witli two proportions of oxygen, nai^y, with 
case also with the atoms of oxygeif, it is obvious, 100 parts constituting sulphurous acid, and with 1 50 
that. when they arc mixed equably, as is the cose parts constitOfirg sulphuric acid, both by weight, 
when 200 measures of hydrogen gas, and 100 mea- Here, the pro{)ortions4)f^#Scy|fen befdg to eacb^ottier 
sures of oxygen gas, are put into a tube and fired by as the numbers 1 J or 2 1 3 ; it is reasonable to sup- 
electricity, they will most readily unite atom to atom, pose, that th^ first proportion represents 2 atoms of 
This, though not in itself decisive, is a corroborating oxygen, and the second 3 atoms. There may, per- 
circumstance. It follows from it, that a given bulk bans, exist another compound, consisting of 1 atom 
of hydrogen gas contains only one half the number sulphur, and 1 atom oxygen, or by weight of 100 
of atoms which exist in the same hulk of oxygen sulphur and 50 oxygen. Uut such a compound is at 

present unknown. It is evident, if sulphurous acid 
But wc must not conceal that there is another be composed of l atom sulphur, and 2 atoms oxygen, 
view of this subject, which has been taken by Davy tliat an aiorn of sulphur is twice as heavy as an atom 
and Berzelius, and certainly possesses much plausi- of oxygen. So that if we were to represent the 
bility. It is founded on this curious fact, first no- weight of an atom of oxygen by 8, that of an 
ticed, we believe, by Dr Wollaston, and confirmed atom of sulphur would be ]fi. Davy makes an 
by the theory of Gay-Lussac, detailed in the histo- atom of oxygen 15. Accordingly, his atom of sul- 
rical introduction to this article, that if we determine phur is represented by 30. 

the weight of an atom of tlie gaseous bodies from We have it in our power to verify this reasoning 
their specific gfravity ^or at least a multiple of it), tfio by means of the combinations which sulphur makes 
numbers obtained will correspond with the atomic with hydrogen. This verification may be made two 
theory, as well as the numbers found by the method ways, and W'e shall employ both to show how they 
above described, which is the method of Dalton, serve to corroborate one another. 1. It has been 
In fact, they will always be the same numbers, or their ascertained, that 100 measures of hydrogen gas may 
halves or their doubles* This show's us, that a verysim- be united to sulphur, and converted into sulpnurcted 
pic relation exists between the bulk of a gas and the hydrogen gas, without undergoing any change of 
number ofatoms which it contains, Ifthe weight of an bulk. Hence, to know with precisioiithecomposi- 
atom of a gas were always the same as its specific gravi- tion of, sulphureted hydrogen, we have only to de- 
ty, it would follow, that the same bulk of every gas con- termine with care the specific gravity of hydrogen 
tains always the same number of atoms. But coses gas, and sulphureted hydrogen gas. Now', 
occur in which this simple rule does not answer. 

Thus, it is admitted even by Davy and Berzelius. lOOcubicincJhesof hydrogen gas weigh 2.117 grains, 
that the weight of an atom of azote is twice that of 100 cubic inches of 6ul])hur. hyd. gas 33.89, 
its specific gravity. So tliat, in a given meavSure of 

azotic gas, there is only one half of the number of Hence it follows, that sulphureted hydrogen gas 
atoms that exist in an equal measure of oxygen gas. is composed of 
Those who found their weights of the atoms of 

bodies on the specific gravity of the gases, consider Hydrogen - - - 2.117 or 1. 00 

water as composed of* 2 atoms of hydrogen, and 1 Sulphur - - - - 33.773 16.00 

atom of oxygen. If this notion be correct, the 

weight of an atom of hydrogen, is to that of an atom This shoves us, that if sulphureted hydrogen gas is 
of oxygen, as 1 to l(j. This is, nearly the pro- composed of 1 atom sulphur, and 1 atom hydrogen, 
portion given by Davy and Berzelius, Davy, who and if wc suppose an atom of hydrogen to weigh I, 
rejects dccimab, makes an atom of hydrogen weigh an atom of sulpliur will weigh ifi. The conibi- 
1, and an atom of oxygen 15. Berzelius makes an nation of oxygen and sulphur gave us l6. Thus 
atom of oxygen weigh 15.0Gi), supposing that of hy- the two processes of reasoning lead to the same 
drogen to weigh 1. As oxygen and hydrogen can- conclusion, since the difteri-nce really existing 
not be united in any otlier than 1 proportion, we is greatly within the limits of the unavoidable er- 
have no means of putting it to the test of experi- rors in such kinds of experiment, 2. Sulphurct- 
riieiit. But the example of azote (admitted at least ed hydrogen gas requires for its complete com- 
by Davy, thougli Berzelius, by his hypothesis, tliat bustion Ij times its bulk of oxygen gas, ^ The 
azote is a compound of nUrtetm and oxygen, gets products of the enntbastions are sulphurous aefd and ' 
over the difficulty) is sufficient to show uh that it is water. The sulphurous acid gas amounts exactly to 
not lu'cesstiry that the weights of the atoms of gases the bulk of the sulpborcted hydrogen gas consumed, 
should be directly as the specific gravity of these Suppose 100 measures of sulphureted hydrogezr gas to 

‘ ^ 
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Atomic be burned* We must ei^loy for the purpose 1 50mea- 
sures of oxygen gas. The gaseous product consists 
of 100 measures of sidphurous actd ^ ; 100 measures 
of the oxygen gas go to the formation of the sulphur- 
ous acid gasy and 50 measures go to the formation 
of water. Now, 100 cubic inches of sulphurous acid 
gas weigh 66.89 grains, and contain 88.445 grains 
of sfdnhur ; 50 cubic inches of oxygen combine with 
/• 100 •eibic inches of hydrogen, or with 2.117 grains. 

So thatj^ccording to this an^ysis, sulphureted hy- 
drogen is^omposed of 

Hydrogen - - 2.117 or 1,000 

•^'Sulphur*- - -OSr;445 15.8 

80 that, according to this determination, the weight 
of an atom of sulphur is 15.8. This differs only 
.2 from the preceding, and is also within the li- 
mits of the unavoidable errors of chemical experi- 
ment. We may, therefore, consider these two 
methods of determining the weight of an atom of 
sulphur as all coinciding, and giving absolutely the 
same result. 

By a similar mode of reasoning, wc may determine, 
with considerable accuracy, the weight of an atom 
of azote, phosphorus, carbon, the metals, and almost 
all those bodies which at present are considered as 
simple. It would be tedious to give any more illus- 
trations here. Enough, we conceive, has been said 
to explain the nature of the theory, and to render the 
manner of proceeding in determining the weights of 
the atoms of bodies intelligible to the reader. In a fu- 
ture part of this article, we shall give a table of the 
weights of the atoms of bodies, and state, at the same 
time, the documents on which these weights arc 
founded. 

It is hardly necessary to observe, how very power- 
fully a particular conclusion is confirmed, when we 
arrive at it by different processes. This advantage 
we have in full perfection, when wc set about deter- 
mining the weight of the atoms of the simple sub- 
stances, In most cjiscs, we come to the same con- 
clusions by two, three, or four different methods. 
These coincidences could not exist, unless the con- 
clusions were well founded. 

With respect to the number of atoms capable of 
uniting together, no generril rule can be given. In 
organic bodies, this number is often very great. 
Hence, probably, the reason why we cannot succeed 
in our attempts to form animal and vegetable bodies. 

In unorganic bodies, tlie number of atoms united is 
much smaller. In primary compounds, we do not 
recollect an example of any substance containing 
more than 7 atoms. These atoms are always confin- 
ed to two different kinds of matter, as hi/drogeti and 
oxtfgerit carbon and oxt/gen^ ,s7dphur and oxygen, car- 
bon and hydrogen, sulfur and phosphorus, &c. We 
never find three different kinds of matter united to- 
gether in any primary compound, provided it does 
• not belong to the vegetable or animal kingdom. For 
^ primarjr compounds of organised matter contain 
usually three, and sometimes fi)ur,^>r even five or six, 
different kinds of substances ; ^ %^rogen, carbon, 

-sf, and oxygen ; hydrogen, carbon^ aztde, oxygen; hy~ 

' f drogen, carbon, azote, iron, hydrogen, car~ 


tjlliojiy. 

a%(M, jphosphoms, sulphur, oxypn* According Atomie' 
to Berzelius, one of the constituents oj unorganized 
bodies always amounts only to i atohu This law 
certainly holds in tbe primary compounds. Whe- 
ther it holds in those compounds called sails, is not 
so clear. We shall be better able to judge, when 
we have examined the composition of the salts in a 
subsequent part of this article. 

In organic bodies, on the contrary, none of the 
constituents exists of necessity to the amount of 1 
atom i though this may sometimes happen from ac- 
cident. Hence the reasons of the very complex na-. 
ture of organic bodies, ml the numerous modifica- 
tions of most of them that exist. 

'Hie secondary compounds, or tliosc bodies formed 
by the union of primary compounds with each other, 
are of a much more complex nature. They fre- 
quently contain three or four different ingredients 
united together ; as, for example, alum, tartar eme- 
tic, Rochelle salt. Now, as each of these constituents 
is composed of several atoms, it is obvious, that the 
composition of the secondary compounds is much 
more complicated than that of the primary com- 
pounds, It will be convenient, on that account, to 
consider each separately. 

11. Weight of the Atoms of the Simpli; 

Substances. 

Before we can draw up a table of the relative 
weights of the simple substances, we must fix upon 
some one whose atom shall be re[)resented by unity. 

Mr Dalton has made choice of hydrogen for this 
purpose, because it is the lightest of all known bo- 
dies. ' Sir Humphry Davy has followed his exam- 
ple ; but he has doubled the weight of an atom of 
oxygen, and of most other bodies, by the arbitrary 
supposition, that water is composed of 2 atoms of 
hydrogen, and I atom of oxygen. Dr Wollaston, 

Professor Berzelius, and Dr Thomson, have adopted 
oxygen as the most convenient unit : nor can there 
be any hesitation in embracing their plans. Oxygen 
is, in fact, the substance by means of which the 
weights of the atoms of almost all other bodies arc 
determined. It enters into a much greater number 
of combinations than any other known body. Hence, 
if we denote the weight of its atom by 1, a consider- 
able convenience will result to the practical chemist. 

Wc shall exhibit the weights of the atoms of the 
simple bodies, under the form of tables, and we shall 
suite at tlie bottom of each, the documents by means 
of which these weights were obtained. 

1 . Simpk Supporters, 

Siili'itanccR. Weight of Atom. 

1 Oxygen - - l.OOO 

2 Chlorine - - 4,500 

3 Iodine - - 15.621 

Oxygen having been chosen for the unit, we have al- 
ready stated our reasons for the weight assigned. The , 

weight is arbitrary, and adopted merely for the sake 
of convenience. 

Chlorous oxide (the eiichlorine of Davy) is com- 
posed of 2 volumes of chlorine gas, and 1 volume of 







oxygen j 
;^S.i83 ; t 
chloroufi 
and 1 ai 


mi 


™K ■ '.i vv-'. ' '«*■ 


The weight of fc atom^^ i^ii^ the result (^ 
the experlmente of Gky*‘LiiS8a:d/,and may be consi-' 
dered as nearly correct. ' HutVi^ could noi|;'^»pl^J’"V 
in this place, the manner pjf tbiSductmg the 0 &§ 1 « ' 
ments by which it Wa8 :a«|^idd. ^ 
into details respecting 

discovered SMbstance that Wbdtt w iiqt^te fdreign to ' 
the present article. ; 7 -7 / 


Carbon 
' Oxygen 


or Si7^ ’ 
33M7S 7;24l/' 


2, Sim^^ ConihutttibUs, 
SnlHiaacest Weight ql 

4 Hydrogen - > r * . t).l 

5 Boron , - - . • 0.7 

6 Carbon - -^ 0*7 


Weight 


7 Phosphor 

8 A;Eote « 

9 Sulphur 
10 Silicon 


0.788 \i, 
0*750,. 

/ ■■ 

! 2 « 00 p ‘ 
2;000 


The method of deU^rmining the woight of an atont' 
of hydrogen^ has been explained in a preceding paH 
of this article, ft was there shown from the compo<. 
sition of water, that the weight of an atom of hgdroi* 
gen is to that of an atom of oxygen as i to 7,$6^ 
Now, 7.5(i U r. I *. 0.138 = weight of an atom of hy-, 
drogen. We have given 0.1S5 in the tabic, as the 
weight of an atom of hydrogen, because we consider 
it as established by a, paper in the Annak 
sophy, Vol. VI. p. 38% that the specific gravity of 
oxygen is 16 times that of hydrogen. * 

The experiments of Davy on the combustion of 
boron in oxygen gas, ana those of Berzelius on 
the borates {AnnaU qf Philojfophy, Vol, III, p. 66.), 
have shown that boracic acid is composed of 100 oxy- 
gen 4- 36.649 boron. The resemblance between bo- 
ron and carbon is so great, that it is very probable 
they will be analogous to each other in the propor- 
tion of oxiveh with which tliey combine. Now, we 
shall see afterwards that carbonic acid is a compound 
of 1 atom carbon, and 8 atoms oxygen. Supposing 
boraoic acid to be a compound of 1 atom boron, and 
2 atoms oxygen, to determine tho weight of an atom 

of boron, we have this proportion ^'.36.649:; 1 : 

0.788 =s weigl^t of an atom of boron. 

When charcoal is burnt in oxygen gas, the bulk of 
the gas is not altered ; it is merely converted into car- 
bonic acid gas* Therefore, if wc subtract the speci- 
fic gravity of oxygen gas from that of carbonic acid 
gas, the remainder denotes the quantity of carhou in 
carbonic united with the weight of oxygen indicated 
by the specific gravity. Now, 
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Nitrous oxide 
Nitrous gas . 
Nitrous acid . 
Nitrib j^id . 


190 aSote 4 * 1 X 

100 azote4*3'<^ 

100 azote -p 3 « 
100 azote -j- ^ 


We si^l see a^erwarda that carbonic acid is com- 
posed of 1 ^^iCarbim 4 . ^ atoms oxygen. There- 
fore, to . finale weight of an atom of carbon, we 

, , 72 71 ' ' 

hitVedki^r^oportion, : 87.29 - 1 *0.751 s: 

wejght cfim atom of carbon. 

, Tite witer of tliis article has ascertained, by ex- 
.mrimentii'ijwliich it would be too tedious to adduce 
here, that phosphoric acid is; composed of 100 phos- 
l^orus 4- 183 oxygen, and Uiat it consists of 1 atom 
phosphorus 4 - 8 atoms oxygen. Hence the weight 
of an atoni of phoajphorus is 1 .685. 

Tl)^ determinatiDn of the weight of an atom oi' 
azote is attended with considerable difficulty. We 
bpiciino doubt, that.H is in reality a compound. But 
^UMCl^T it ^nsists of hydrogen unit<^ to oxygen, 
afih'li^the opinion of Mr Miers, or of nitricuin and 
oxvgen, as Berzelius believes,, ha^ uot yet been <k- 
cided by BBtii^htstcHry experiments. We must, there- 
fore, in |he present state of our knowledge, allow it a 
place among the uudecomposed bodies. It scarce*- 
ly boloi^ to the combustibles, as it does not in any 
cose exhibit the; phenomena of combustions. But. 

It ;a; place, among thum fi>f want of any bet- 
tor^mthstion under which it could be arranged. Azote 
combines with four proportions of oxygen, and con- 
stitutes four, compounds, all of which have been 
analyzed with icaxe. If we denominate tlic quantity 
of oxygen that unites with 100 parts of azote by j, 
the following table will exhibit the. constituents ot* 
theie compounds. ^ 


.From tliis table there can be no doubt, that re- 
presents an atom of oxygen. Hence wo have only 
to ascertain the value of x, to be able to determine 
the weight of an atom of azote. Now nitrous oxide, 
nitrous gas, and nitric acid, have been analyzed with 
care, and the number in the table is the mean re- 
(UuUfig from tliese analyses, 

..l^^ bcen aso^taiqed by many and careful ex^. 
pe^h^ts, lliot suiphuroug and sulphuric acids arq 
composed as follow^: 
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atomic TH^IORY. 


SulphurouB acid 
Sulphuric acid . 


100 + 100 oxygen, 
100 150 


Hence we see, that the first coulains two atoms 
of oxygen, and the second ^rce atoms of oxygen, 
cqgnbined each with ^one atom of sulphur. Therefore 
for tl^e weight of^an atom of sidphur, we have 
100 ^ 

this pi^portion 100:; 1:S=: weight of an atom 
of sulphur. 

The atom of silicon,, which is a combustible sub- 
sbatice anafo^uus tO 'vha¥ti»iiLthe base of tlic earth 
called' silica, is derived fromaic e^orinienta of Ber» 
zolius, for wliidi wc refer to iik m‘/ieraUfgtca/ 
esmy^ lately translated into English, as it would not 
be possible to make these experiments intelligible 
here, without entering into details, quite inconsistent 
with the nature of this article. These details will 
probably find u place under the article Ch£MJ8« 
TRY, to which Uierefore we refer the reader. 

3, Metals* 


1 1 Aluminum 

Woigiit of an Atom. 
- 1.125 

12 Ammonium. - 

- - 1.125 

13 Magneiuum - 

- - 1.500 

14 Calcium « • 

. . 3.685 

15 Tellurium - 

• • 4.027 

16 Zinc - - - 

• • 4 . 09 s 

17 Zirconium • 

• 4.63S 

18 Chromium - 

• - 4.750 

19 Potassium - 

- - 5.000 

20 Arsenic • - 

- - 6.000 

21 Sodium 

• 5.875 

22 Strontium 

- 5.500 

23 Molybdenum 

6.015 

24 Glucinum 

- 6.835 

25 Manganese « 

- 7.125 

26 Iron 

- 7.143 

27 Nickel 

7.305 

28 Cobalt 

7-326 

29 Yttrium 

7.375 

SO Copper ' 

8.000 

31 Barytium 

- 8.750 

32 Bismuth 

9.000 

33 Antimony 

- 11.250 

34 Cerium • 

- 1 h500 

35 Uranium - 

- 12.000 

36 Tungsten 

- 12.125 

37 Plalinura 

- 12.125 

38 Silver 

- 13.750 

39 Palladium 

• 14.075 

40 Tin 

14.750 

41 Khodbim 

42 Titanium 

- 15.000 

- 18.(K)0 , 

43 (rold 

24.875 

44 Mercury • 

- 25.000 

45 Lead - - 

26^000 


In the preceding table we have been obliged to 
omit the w'eight nf an atom of three metals, namely, 
osmium, iridium, and columbiuip, because wo are at 
present unacquainted with the analyses of their 


oxides, and of all the compounds which they form* 
l^e wei^ts of the atoms of the metals insert^, have 
been taken from the best doGuments at present in ^ 
possession of chemiets. But wo ore far from sup- 
posing that they aife all correct. Seme have little 
better than analogical reasonmg in their favour, 
while the weight ot* others is founded upon a Jaw 
discovered by Berzelius relative to the salts ; name- 
ly, that the oxygen in the acid of a neutral salt, is 
always a multiple of the oxygen in the base, by 5, 
4, 5, &c. and thjs number is always constant for 
ev^ particular ttpid. 

weight of on atom of aluminum Is calculated 
fr^ the compdsHjbn of alum. 'Piis salt is a com- 
bination of sdiphatie of ^thsh and sulphate of alu- 
mina. Sulphuric acid is saturated by a quantity of 
base containing one- third of the oxygen in the acid. 
Knowing the analysis of the salt, we obtain from this 
law the quantity of oxygen in a given weight of 
alumina.^ If we suppose alumina a compound of 
1 atom aluminum, and 1 atom ox^^gen, weight 
of an atom ofaJuminupi will be asin the table. This 
hypoUiesis^ however, is quite arbitrary. But it seems 
better to lie satisfied with it at presehti because we 
are not in possession of any data tp enable bs to rea- 
son on the subjeit. The weight of the atoms of the 
bases of the a^alinc earths, and earths proper, were 
ascertained by a similar process of reasoning. They 
are smaller than the weights of those afibms assigned 
by Berzelius, because he conceives them tO be unit- 
ed with more than one atom of oxygen., ‘We have 
given, however, in the table, the weight of an atom 
ofglucinum, as determined by Berzelius ia a set of 
new experiments, which lie w published as an ap- 
pendix to his treatise on mineralogy, above referred 
to. Tlie weights of the atom of potassium and sodium, 
are obtained from the experiments of Davy, and 
Gay-Lussac, and Thenard. It appears tliat potash 
is a compound of 100 potassium, and 20 oxygen, 
and peroxide of potassium of 100 potassium, and 
6o oxygen. Hence the weight of on atom of potas- 
sium IS obvious. Soda is comped of 100 sodium 
and 34.1 oxygen ; peroxide of sodium of 100 sodium, 
and 51.1. Now 34*1 is to 51.1 as 2:3, Hence 
soda must contain 2 atoms of oxygen. For its 

34.1 

weight therefore wc have this proportion ; 100 : i 

% 

1 ; 5.882 Zr weight of an atom of sodiuifi. , 

Ammonium is a problematic substance which 
never yet has been obtained in a separate state. 
But when a globule ol* mercury is moistened with 
ammonia, , and acted on by a galvanic battery, the 
mercury is converted into an amalgam of the con- 
sistence of butter, and not the fourth part of its ori- 
ginal specific gravity. This fact cannot be explain- 
ed any other way than by supposing ammonia to be 
a compound of oxygen, and an unknown metallic 
base which amalgamates with the mercury in the 
galvanic experiment. Analogy comes strongly in fa- 
vour of this opinion. We are acquainted with near^ 
ly fifty bases which have the property of neutralizing 
acids, of which ammonia is one. Now it is known, 
that all the rest contain oxy^n as a constituent. 
Hence, it would be singular if ammonia alone, of all 
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Atomic the bweS) should constitute an. exception to a gene* 

There seems to be HtUe doubt, that saJ-am- 
moniac is a compound of clilorme and ammonium. 
This salt is formed by the union of equal volumes 
of muriatic acid: gas, and ammoniacal gas« Hence, 
it consists of 

Muriatic acid * - 100 

Ammonia - - • 46.178 

By weight • - 146.178 

Nov, muriatic acid is a comfmund of 7.5.731 chlo- 
rine, and S.23 hydrogen. Therefore, 100 muriUSc 
acid contain 2.86 hydrogen. We must suppose this 
hydrogen to find in the ammonia a quantity of oxy- 
gen capable of converting it into water. Now, 2.86 
hydrogen require 2 If oxygen to convert them Into 
water. Therefore ammonia must be a compound 
of 

Ammonium 24.511 or 100. 

Oxygen . . 21.666 88.89. 

Now, if ammonia be composed of 1 atom oxygen, 
and 1 atom ammonium, we have, for finding the 
weight of an atom of ammonium, this proportion : — 
21.666 24.511 1 1 111.149 = weight of an atom 
of ammowiim- 

The weight of an atom of zinc is founded on Dr 
Thomson's analysis of Blende (Annals Phihsmliy^ 
IV. 89). It agrees almost exactly with the analysis 
of oxicle of zinc by Berzelius. But Berzelius doubles 
the weiglit of an atom of zinc, by supposing tlie ex- 
istence of another oxide, containing less oxygen than 
the white oxide. But as this oxide has never been 
obtained nor examined by any one, we have no right 
to suppose its existence. The weight of an atom of 
tellurium is derived from the experiments of Berze- 
lius. Its oxide, according to him, is bomposed of 
100 tellurium -f- 24.88 oxygen, 

Berzelius (ylmm/i* af Philosophy ^ UI. 101.) has 
sliown that there ai’e three oxides of chromium, the 
green, tbc brown, and chromic acid The first con- 
tains 100 metal -f- 42.37 oxygen, while the acid is 
composed of 100 metal 84.74 oxygen. These 
numbers are to each other as l to 2. As the brown 
oxide is iniMlediate, we must suppose the green 
oxide a compound of l atom metal 2 atoms oxy- 
gen ; the brown of i atom metal 4- .8 oxygen ; and 
Uic acid of 1 atom metal 4- 4 atoms oxygen. Tliis 
gives us the weight of an atom of chromium, stated 
in the table. But it would not be surprising if the 
brown oxide were merely a mixture or combination 
of the green oxide and chronic acid. On that sup- 
position the weight of an atom of chromium would 
be only 2.375« 

Berzelius has published an elaborate set of experi- 
ments on arsenic {Annals of Philosophy, III. 93.), in 
which he endeavours to prove that there are four 
^ oxides of arsenic, namely, 1 . The black oxide, coni- 

' posed of 1 atom metal -f- 1 atom oxygen, 2, Sali- 

pabb oxide of arsenic, composed (f 1 atom metal 4- 
3 atoms oxygen. 3. Arsooious acid, composed of 1 
atom metal -f 4 atoms oxygen ; and, 4. Arsenic 
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acid, composed of l atom metal -|- 6 atoms oxygen. 

But his experiments ore too complicated, and his/jjj^jl/ 
reasoning too hypothetical, to produce conviction 
especially as they appear inconsistent with the much 
simpler experiments of Proust, Thdhard, Rose, Bu- 
choJz, and Thomson, from which it appears that 100 
arsenic, when converted into arsenic acid, becomes 
152.4. It was from this experiment of Dr ThpnOion ) 

that the weight of an atom of arsenic in the* table f , 

was derived. , < 

The weight of an atom of molybdenum i/ deduced 
from tlie experiments of Bucholz. He found two 
oxides of molybdenum, the b lue and th eiWliite..com- 
posed of 100 metol j^^^d vPllh 34 and 50 oxygen. 

Now 34 is to to 3. Hence the first is a deut- 

oxide, and we hov^e for the weight of molybdenum 

tills proportion ^ I 100 1 1 1 I 6.013 = weight of 

an atom of molybdenum. 

There are four oxides of manganese, tlie green, the 
olive, the brown, and the black. The composition 
of these oxides is as follows : 

Ist oxide composed of 1 00 metal 4. 1 4.0553 oxygen, 

fid oxide 100 +28,107. 

3d oxide 100 +42.16. 

4th oxide 100 +56.213. 


Now, the quantities of oxygen in tliese oxides are to 
each other as the numbers 1, 2, 3, 4. Hence the first 
is a protoxide ; and for the weight of an atom of 
manganese we have this proportion 14.0.533 I 100 1 1 
1 '. 6.633 weight of an atom of manganese. 

Iron forms two oxides, the black and the red. The 
first of these, according to the experiments of Dr 
Thomson, is Composed of 100 metal +28 oxygen, 
the second of 100 metal + 42 oxygen. Now 28 is 
28 

to 42 as 2 to 3. Hence ^ : 100 *. I 1 : 7.143 = 
2 

weight of an atom of iron. 

Nickel and cobalt agree with iron in being mag- 
netic. They agree, likewise, in the number of oxides 
which they form, aud almost in tlie proportion of 
oxygen with which they unite. Probably future 
experiments will show these proportions to be abso- 
lutely identical. At present it is believed; that the 
two oxides of nickel are composed as follows : 

1st oxide 100 nickel + 27*6 oxygen. 

2d oxide 100 +41. 

while those of cobalt consist of 


1st oxide 100 cobalt + 27.3 oxygen. 
2d oxide 100 -j- 40.95* 


These slight differences in the proportion of oxygen 
occasion the difference between the weights of the 
atoms of these metals and that of iron. 

There are two oxides of copper, the red and the 
black, composed of > 
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Aromic 1st oxide 100 metal + 12.5 oxyiren. 

2d oxide 100 + 25. 

Jlcncc 12.5 I jpO 1 1 118=: weight of an atom of 
copper. 

Hisrnuth forms only one oxide. A mean of the 
experiments of I'liomSon, Lagerhjelmt and John 
[ DaVy^ gives its composition 100 metal + 11.221;. 

\ Hence the mirnber in the table. 

• ^J'lierci is no metal so difficult to experiment on as 

antiinon)k Hence, notwithstanding the laborious ef- 
forts of many distitiguished chemists, considerable 
upcBirtaintyv till both respecting the number 

and the composition of its^k^ious oxides. Proust 
makes only two oxides of antimoByr Thenard makes 
six, and Berzelius makes four. Wexhink it safer* in 
the present state of our knowledge* to deduce the 
weight of an atom of antimony from the sulphuret, 
whicii can be analyzed with accuracy, than from the 
oxides, respecting the constitution of which consider- 
able doubts still remain. Prom the experiments of 
’Dr Thomson {Aminh of Philosophjj, IV. 99.), it ap- 
pears that sLiljihuret of antimony is composed of 100 
metal -f 35.556 sulphur. Now, supposing it a com- 
pound of 1 atom metal -|- 2 atoms sulphur, an atom 
of antimony will weigh 11.249* 

The weight of an atom of cerium is founded on 
the experiments of Hisingcr, which may be seen in 
the AnnalH of Philosophy, IV. 355. 

Bucholz has shown that there arc two oxides of 
uranium^, the black and the yellow ; the first com- 
posed of 100 metal <4- 8.333 oxygen, the second of 
100 rnetal -f 25 oxygen. These numbers are to 
each other as 1 to 3. Hence 8.333 *. 100 t *. 1 1 12 = 
w eight of an atom of uranium. 

Berzelius has shown {Annals of Philosophifs HI. 
214), that there are two oxides of tungsten, brown 
oxide, and tungstic acid. I'lie first is composed of 
100 metal -f 10'.5 oxygen, the second of 100 metal 
4- 24.75 oxygen. Now lG.5 is to 24.75 as 2 to 3. 

Therefore 100 ::i ; 12 : 121 = weight of an 

oxide of tungsten. 

Berzelius obtained two oxides of platinum. The 
first composed of 100 metal -j- 8.2«7 oxygen, the 
second of 100 metal -f- 16.36. Now 8.287 is to 
16.36 as 1 to 2. Therefore 8.287 lOO: : 1 *. 12.101 
s: weight of an atom of platinum. 

Silver forms only one oxide, and it parts with its 
oxygen so etisily, that it is very diHicult to dotermine 
the proportion ot‘ oxygen with which it unites. 'I he 
number in the uible is derived from horn-silver, whn h 
is known to be a compound of 100 chlorine and 
304 89 silver. This gives us the weight of an atom 
of silver 13.714, and the oxide of silver, a compound 
of lOOr'ilvcr 4- 7.291 owgen. 

Berzelius emdd Ihnit only one oxide of palladium. 

It was brown, and compo<ed of 100 metal -f 14.209 
oxygen. If we suppose this a deutoxide, which is 

* 1 4 QOQ 

probable, thcjv we have — lOOlIl 1 14.075 = 

% 

weight of an atom of palladiumf 


Vv' 

Proust first proved that tin forms three oxides. Atomic 
According to Berzelius, ti»e first oxide is composed ^po»y. 
of 100 metal 4- 13.6 oxygen, and the peroxide of 100 
metal 4- 27.2. As' there is an intermediate oxide, 
we cannot avoid concluding that the first oxide is a 
compound of 1 atom metal 2 atoms oxygen. For 
the oxygen in the peroxide is just double that in 
the first oxide. Therefore for an atom ol’ tin we 

13.6 

have this proportion, — ^ 1 1001 M *. 14.705 = weight 
of an atom of tin. 

Berzelius has shown that there are three oxides 
oif^h odium. Tlie first, constituting the base of* the 
muriate, is composed of 100 metal 4. 6.71 oxygen. 

The second of a flea brown colour, obtained by heat, 
is composed of 100 metal 4. 13.42 oxygen. The 
third is red, and is obtained by precipitation from 
tlie soda-muriate. It contains more oxygen than 
either of the other two (Annals of Philosophy^ HI. 

252.). We have therefore 6.7l‘ : 100 : ; 1 : 14.903 
== weight of an atom of rhodium. 

The weight of an atom of* titanium, given in the 
table, is not much to be depended on. It is the 
number given by Berzelius from an experiment of 
Bichter {Annals of Philosophy, III. 251.), and is 
merely inserted for want of better data. 

To the indefatigable industry and address of Ber- 
zelius, we are indebted for our knowledge of the 
composition of the oxid(‘s of gold. His mode of 
proceeding was not quite beyond the reach of ob- 
jection, though, perhaps, upon the whole, the best 
that he could have had recourse to, wdtli the prospect 
of an answer to the problem which he w’as inv(*stigut- 
ing. A determinate quantity of gold was dissolved 
in nitromuriatic acid, and thus converted into yellow 
oxide or peroxide of gold. He ascertained how 
much mercury was necessary to precipitate this gold 
in the metallic state. This portion of mercury unit- 
ed with all the oxygen of the gold. Now, as the 
composition of oxide ol‘ mercury is know n, it was 
easy to determine how much oxygen had been unit- 
ed with the gold. By exposing the muriate of gold 
to heat, its nature was alter'd, and another oxide of 
g(»ld formed, containing less oxygen. When water 
is poured upon this substance, two-thirds of the gold 
are reduced, and the other third converted into 
yellow oxide. Hence this new oxide contained on- 
ly the third part of the oxygen in the yellow oxide. 

'I he yellow oxide was composed of 100 ^old 4- 
12.077 oxygen. Hence, the protoxide consisted of 
UK) gold 4. 4 026 oxygen. Now 4.026 I 100*. *. 1 \ 

24.8.38 * weight ot an atom of gold. 

The w fight of an atom of mercury, is taken from 
the experiments of 'riienard, and Fourcroy, and 
8ef<»troiii. 'J*he mean of* these give us black oxide 
of mercury, composi'd of 100 mercury 4- 4 oxygen, 
and red oxide of 1 00 mercury -f- 8 oxygen. 

There are three oxides of lead, the > ellow, the 
red, and the brown ; the first composed of 100 me- 
tal -f- 7.7 oxygen, the second of 1 00 inetai M .55 * 

oxygen, and the third of JOO metal -f 15.4 oxygen. 

Now 7.7, 11 55, and 15.4, are to each other as the 
numbers 2, 3, 4. Therelbre, the yellow oxide con- 
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Theory, tains two atoms of oxygen, and we have —llOOl ;i ; 

25.974 = weight of an atom of lead. 

Such are the weights of thd atoms of the simple 
substances, and such the documents upon which 
these weights are founded. The importance of these 
weights will best ap()eur by giving a view of the 
compounds which these bodies form with each other. 




!> 


III. WeIOJIT Oir THE INTEGRANT PARTICLES OF 
Primary Compounds. 


The primary compounds being very num^us, 
we shall, for the sake of distinctness, subdivide them 
under different heads. 


1 . Compounds of the Simple Combustibles tvith Oxygen, 


Sub.N lances. 

46 Water 

47 Boracic acid 
4B C'arbonic oxide 

49 Carbonic acid 

50 Phosphorous acid 

51 Phosphoric acid 

52 Nitrous oxide 

53 Nitrous gas 

54 Nitrous acid 

55 Nitric acid 

56 Sulphurous acid 

57 Sulphuric acid 

58 Silica 


Number of Weight ol'aii In. 

Aloms. tc^raiit Particle. 

Ih + lo . 1*125 

15 4* 2o 2*753 

Ic + lo , 1*750 

Ic 4- 2o . 2-750 

Ip 4“ 1'^ • 2*625 

Ip + 'go . 3*625 

ln4-l« * 2*750 

Ifl 4- 2o . 3*750 

la 4- . 4*750 

la^ 5o . 6750 

lA 4- 2o , 4*000 

lA + So . 5*000 

lA 4- 2o . 6*000 


Water is composed of two measures of hydrogen 
gas, united to one measure of oxygen. The rea- 
sons fur considering it os a compound of 1 atom hy- 
drogen, and 1 atom oxygen, have been already 
stated. ^ 

Horucic acid is conceived to contain two atoms of 
oxygen, because this is the case witli curbonic acid, 
and the analogy between carbon and boron is very 
striking. 

If 100 measures of carbonic oxide be mixed with 
50 measures of oxygen gas, and tlie mixture be fired 
by electricity, the result will bv? 100 measures of 
carbonic acid. If charcoal he burnt on 10() mea- 
sures of oxvgen gas, the bulk is not altered, but the 
oxygen is changed into carbonic acid. From these 
facts, it is obvious that tlie oxygen in carbonic oxide, 
combined with a given quantity of curbun, is just 
half of that in caibonic acid combined with the 
same quantity of carbon^ Hence the first must be 
a compound of 1 atom carbon 1 atom oxygon ; 
the second of 1 atom carbon -f 2 atoms oxygen. 
The weights in tlie table correspond exactly with 
the analysis oi' these two substances. 

Several of the compounds of azote and oxygen 
liave been analyzed with great care; namely, ni- 
trous oxide, nitrous ga^, and nitric acid ; and the 
results coincide w ith the numbers given in the table. 
Nitrous acid i« merely given from theory. It has 
BOt hitherto been possible to analyze it. 

£»uJphurou6 acid was first analyzed by Dr Thom- 
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son, who showed that it contained two-thirds of die 
oxygen in sulpliuric acid. It seems demonstrated 
by the experiments of Klaproth, Berzelius, &c. that 
sulphuric acid is a compound of 100 sulphur 150 
oxygen. Therefore sulphurous ai:id must be com- 
posed of 100 sulphur -f. 100 oxygen, and the com- 
position of both mufst be as iu the table. 

Tile composition of silica' is taken from the expe- 
riments and calculations of Her/elius, and depends 
clucfiy upon analogical reasoning. 

2. Compounds if the Simple Combuslibl/s with each 


Atoais, 

59 Oledant gas . Ic ih 

60 Carbureteil liydrogen 4c 4- 2A 

61 Hydrophosphoric gas 1^4" 

62 Piiosphureted hydrogen 1^4- 

63 Aruinonia . In 4^ 34 

64 Sulphureted hydrogen l.« -j- lA 

65 Suiphurct of carbon Ic 4- 2 a 
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I 

^ s . 

Nnmlirr of Wcijsfbt of an la- 
tegraiit Faiticlc, 

0.875 
. l.OOO 

. 1.875 

. 2.125 

2.12.5 
2.125 
4.750 


J 


Olefiant ^as requires for complete combustion 
three times its bulk of oxygen gas, and forms twice 
its bulk of caibonic oxide ; carbureted hydrogen re- 
quires twice its bulk of oxygen, and forms its own 
bulk of carbonic acid. Hence, it i.s obvious, that 
supposing the quantity of hydrogen the same in 
both, the carbon in olefiant gas, is just double that in 
carbureted hydrogen. We might have conceived 
carbureted hydrogen to be a compound of I atom 
hydrogen, and I atom carbon, and olefiant gus of 1 
atom hydrogen, and 2 atoms carbon. But the rea- 
sons assigned by Mr Dalton, have indueeo us to 
adopt the composition in the table, whidi comes m 
fact to the very same thing. 

The two gases w hicli are composed of phosphorus 
and hydrogen, have not been hitherto aiicuyzed. But 
it appears from Davy that the spccilic gravity of the 
first is double tliut of tlic second.^ Davy slates his 
hydrophosphoric gas to be composed of 100 hydro- 
gen by weiglit, and 489*56 phosphorus The miin- 
bers in the table are fbunaed on these data ; though 
they do not quite correspond. 

Ammonia, by electricity, may be resolved into 3 
measures of bydrogen, and I measure of azote. 
300 cubic inches of hydrogen gas weigh 6.69 grains, 
and 100 cubic inches of azotic gas weigh 29-56 grams, 
Now 6.69 *. 29..i6 i I 0 132 X 3 ! 1.704 =r weight 
of an atom of azote very nearly. 

We have given the data upon which the composi- 
tion of sulphureted hydrogen is founded in a preced- 
ing part of this article. It is therefore unnecessary 
to repeat them here. 

Sulphuret of carbon was analyzed by Berzelius 
and Maicet, who found it u compound of 84.85 .sul- 
phur, and l.'j.l? carbon. 'JJic composition of this 
substance, as given in the table, supposes it a com- 
pound of 84.2 sulphur + 1.5.8 carbon ; numbers 
which may be considered as identical with the preced- 
ing, since tlic difference is within the limits of the 
unavoidable errors of (experiment. 
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3. Metallic Oxides. 

Numbcf of of 

Atonu* an Int^raut 

Oxidfs. Particle. 


66 Aiutninu • 1 1 o 2.125 

67 Aratnonia - - 1 a 4* ^ ^ 2.125 

68 Magnesia - - I m I o 2.500 

6,9Jime - - - I c \.\o 3.625 

70 Oxide of tellurium - 1 f + ^ ® ^-^7 

71 Oxide ot‘ zinc - 1 z I o 5.095 

* 72 Zirco^^^a - - 1 x/r 4. 1 o 5.6*25 

73 Green oxide of chroraium 1 M -j- 2o (i.750 

74 Brovrn li.^ide of cbroiniumd ch So 7*750 

75*Cifromic''ddli^*'''^*' ch 8.750 

76 Potash » - Py + 1 9 6.000 

77 Peroxide of potassium 1 2 0 7.OOO 

78 Arsenious acid - 1 ars 4- 2 0 8.000 

79 Arsenic acid - 1 ars 4. 3 0 9.OOO 

80 Soda - - - 1^0^4-2 0 7*875 

81 Peroxide of sodium 1 sod 4-5 0 8.875 

82 Strontian - 1 4- 1 0 6.500 

83 Deutoxide of molybdenum 1 m4-2o 8.013 

84 Peroxide of molybdenum 1 m 4.30 9*013 

85 Glucina - - 1 g/ 4. 3 0 9.833 

86 Protoxide of manganese 1 »i 4. 1 0 7*125 

87 Deutoxide of manganese 1 m4-2o 8.125 

88 Tritoxidc of manganese 1 m4-3o 9.125 

89 Peroxide of manganese 1 m 4.40 10.125 

90 Dciitoxidc of iron - 1 f 4-2o 9*1^3 

9] Peroxide of iron - 1 « 4- 3o 10.143 

92 Deutoxide of nickel 1 » 4- 2 0 9*305 

93 Peroxide of nickel 1 n 4. 3 0 10.305 

94 Deutoxide of cubillt 1 c 4- 2 0 9*326 

95 Peroxide of cobalt 1 c +30 10.326 

96 Yttria • . 1 y + 1 0 8.375 

97 Protoxide of copper 1 c .+ 10 9*000 

98 Peroxide of copper 1 c +2o i 0.000 

99 Barytes - - 1 5 + 1 0 9 750 

100 Oxide of bismuth - 1 5 + I0 10.000 

101 Deutoxide of antimony 1 a +20 13.250 

102 Tritoxide of antimony 1 0 + 3 0 14.250 

103 Peroxide of antimony 1 a +4o 15.250 

104 Deutoxide of cerium 1 c +2o 13.500 

105 Peroxide of cerium 1 r +3o 14.500 

106 Protoxide of uranium 1 u +I0 iSwOOO 

107 Peroxide of uranium 1 n +So 15.000 

108 Deutoxide of tungsten 1 / +^^ 14.J25 

109 Peroxide of tungsten 1 f‘'+3o 15.125 

110 Protoxide of platinum Ip +I0 13.125 

1 1 1 Peroxide of platinum J p +2o 14.125 

1 1 2 Oxide of silver - 1 5 + 1 0 1 4.750 

113 Peroxide of palladium 1 p +2o 16.075 

J ] 4 Deutoxide of tin - 1 / +2o 16.750 

115 Tritoxide of tin - 1 / +3o IT.T.'JO 

1 i6 Peroxide of tin - I / +4o 18*750 

117 Protoxide of rhodium 1 rh + To I6.OOO 

118 Protoxide of rhodium 1 rh +2o 1 7*000 

119 Peroxide of rhodium 1 rh +3o 18.000 

1 20 Protoxide of titanium 1 t +I0 19*000 

121 Peroxide of titanium I i +2o 20.000 

V 12? Protoxide of gold 1 g 1 ^ 25-875 

123 Peroxide of gold - 1 ^ +30 27*875 

124 Protoxide of mercury 1 m + I0 26.000 

125 Peroxide of mercury 1 {» +2o 27*000 

126 Deutoxide of lead - 1 ( +2o 28.000 


Oxides. 


Number of Vcight of 
Atoms. an Intejirant 
Paiticle. 
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127 Tritoxide of lead - 1 Z + 3 0 29.000 

128 Peroxide of lead - 1 / + 4o 30.000 


This table contains all the metallic oxides at present 
known, which arc 62 in number. ' We have omitted 
a few which Thenard has admitted Into his System 
of Chemistry^ just published ; but which do not seem 
to be supported by suf^ciently strong evidence, to 
induce us to admit their existence. The same re- 
mark applies to some of' tlie oxides of (^ay-Lussac 
and Tlienard; and, perhaps^ also to seme of the 
oxides of Berzelius. In short, we have admitted m 
primary compound into our tables, the existence of 
which is not demonstrated by the clearest evidence. 
For the loose admission of hypothetical bodies seems 
to us injurious, rather than beneficial to the progress 
of the science. 

Alumina, Magnesia, Lime, Zirconia, Strontisn, Yt- 
tria, Barytes, are supposed compounds of 1 atom base, 
and 1 atom oxygen ; because we do not know any 
other compounds which these bases form with oxy- 
gen ; and, therefore, have no data to reason on the 
subject. Their composition has been calculated from 
the composition of the sulphatesof alumina, magnesia, 
lime, zirconia, strontian, yttria, barytes, the constitu- 
tion of which will be shown in a subsequent part oi'thia 
article. The calculation was made, on the supposi- 
tion, that the quantity of eadh base which saturates 
a given weight of sulphuric acid, contains just one- 
third of the oxygen in the acid : a law wdiich holds, 
in every case, in which wc have it in our power to 
verify it. 

Ammonia, in the present state of the sciences, is an 
aenigmatical substance. Wc have given before a view 
of its composition, on the supp^ition, that it is a 
compound of hydrogen and azote. Here, its com- 
position is seen on the supposition that it is a com- 
pound of ammonium and oxygen. Both analyses seem 
demonstrated. The seeming inconsistency will va- 
nish, whenever it can be shown that azote is a com- 
pound of hydrogen and oxygen. 

Potash, peroxide of potash, soda, peroxide of soda) 
arc given according to the experiments of Davy, aiid 
Gay-Lussac, and xhenard. The French chemists 
admit an oxide of potassium and sodium, containing 
each less oxygen than exists in potash and soda. 
But the existence of these supposed oxides is not 
made out in a satisfactory manner. For any thing 
that appears to the contrary, their oxides may be 
mixtures of potash and potassium, soda and sodium. 

In stating the weights of the atoms of the metals, 
we have noticed the most accurate experiments 
hitherto made, to determine the number and com- 
position of the difforent metallic oxides ; and it does 
not seem necessary to resume the iubject here. If 
the reader be at the trouble to make thetrjal, he will 
find, that the numbers in the table agree very cor- 
rectly with the best results of tlie analysis of the 
metallic oxides hitherto obtained. Hencp there can 
be no doubt, that at leost^a considerable part of the 
table is accurate. 
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Atomic 4, Comhinalions of the Metals and Simple Combustibles, 

(l) Hydrur^, 

Nimibcr of Weight of 
Atonu. an Integrant 
Particle. 

] 29 Arsenical hydrogen gaft-^1 a + 9 /* 7.125 

130 Tellurated hydrogen gas— unknown 

131 Potassurated hydrogen gas— unknown 

From the experiments of Gay-Lussne and Thenard^ 
it appears, that 100 measures of arsenical hydrogen 
gas, when deprived of its arsenic, by heating tin in it, 
expand and become 140 measures. Sir Humphry 
Davy found this gas 8 times heavier than hydrogen. 
IVommsdorf found it 0.529, that of common air 
being 1.000, wliich is only a very little lighter than 
Davy's statement. These data give us its composi- 
tion, 9 atoms hydrogen, and 1 atom arsenic. But it 
is not unlikely, that part of the hydrogen was only 
mechanically mixed. From tlie experiments of Hit- 
ter, confirmed by Davv, and Gay-Lussac, and I'he- 
nard, it appears, that there exists a solid hydrurct of 
arsenic, which may be formed by attaching slips of 
arsenic to tlic negative pole of a galvanic battery, 
dipping the arsenic in water, and completing the cir- 
cuit. It is a brown ducky substance, which has not 
been analyzed. It seems to be more fixed in the fire 
than arsenic itself. 

Tellureted hydrogen gas has not yet been ana- 
lyzed. Its properties are similar to those of sulphur- 
ated hydrogen. Hence analogy would lead us to 
6up[)Ose that its composition is similar. In that case, 
it would be composed of 1 atom tellurium, and I 
atom hydrogen, and tiie weight of on integrant par- 
ticle of it would be 4.152. 


(2.) SifJphurets, 


152 Sulphurctof zinc 

1.53 Sulphuret of tellurium 

1.54 Sulphuret of pota.ssiura 
135 Sulpiiurel of arsenic 
136* Sulphuret of sodium 

1 .57 Sulphuret of molybdenum 

1.58 Sul[;huret of manganese 
1.39 Frosulphuret of iron 

140 Persiilphuret of iron 

141 Sulphuret of nickel 

142 Sulphuret of cobalt 

143 Sulphuret of copper 

1 44 Sulphuret of bismuth 

145 Sulpimrcl of antimony 

146 Sm>lmret of platinum 

147 Sulphuret of silver 

148 Sulphurctof palladium 

149 Frosulphuret of tin 

150 Persulphurct of tin 

151 Sulphuret of gold 

1 52 Frosulphuret of mercury 

153 Persulphuret of mercury 

1 54 Frosulphuret of lead 

155 Persulphuret of lead 


Number of Weight of 
Aloios. an Integrant 
l*aiticle. 

1 

z 

+ 1.? 

6.095 

1 

t 

■f 2s 

8-027 

1 

P 

-f is 

7.000 

1 

a 

-f 2s 

10.000 

1 sod. -|- 2 5 

9-875 

1 

m 

-f 9 s 

10,013 

1 

m 

-f is 

9-125 

1 

i 

-f 2 s 

11.143 

J 

i 

4- 4 s 

1.5.143 

1 

n 

•f 2 s 

11.305 

1 

c 

4- 2s 

11.326 

1 

c 

+ 

10.000 

1 

b 

4.1s 

11.000 

1 

a 

-f 2 s 

15,250 

1 

V 

4. 2s 

16.125 

1 siL -fir 

15.750 

1 

P 

4 - 1 s 

16.075 

1 

t 

4 - Is 

16.750 

1 

t 

4- 2 s 

18.750 

1 

S 

4- 3.V 

30.875 

1 

m 

4. is 

27.000 

1 

m 

4- 2 s 

29.000 

1 

1 

4- 2 a 

30.000 

1 

1 

-f 4 s 

.34.000 


According to the experiments of Dr Thomson 
{Annals of Philnsepk^/y IV. 94.), sulphuret of zinc is 
composed of lOO metal -f 48.84 sulphur. Hence the 
numbers in the table which have been derived from 
^at analysis. 

The composition of sulphuret of telluriiun is de- 
rived from au experiment, of Davy. He foumh that 
tellurium united by fusion with nearly its own weight 
of sulphur. Hence it ought to combine with two 
atoms. Analogy, however, is against thisjDoneluMiun. 
In all other cases, when a metal forms onlj one oxide, 
ite sulphuret contains onl^' one ato^of sulphur. 
Hence the composith;^^ of tellurhml, as 

stated in the tabio^ very doubtful. 

The eomposfilion of sulphuret of potassium is de- 
rived from the experiments of Davy. Sulphuret of 
sodium is stated from tim following analogy, having 
never been analyzed. Berzelius hits shown, that all 
the sulpluirets, wlien treated with nitric acid, arc con- 
verted into neutral sulphates, without any redun- 
dancy of acid or base. Therefore, sulphuret of so- 
dium, by this treatment, would be converted into sul- 
phate of soda. But sulphate oi‘ soda is composed of 
2 integrant particles of sulphuric acid, and 1 inte- 

f raiit particle of soda. Therefore, sulphuret of so- 
iutn must be composed of 2 atoms sulphur, and J 
atom sodium. 

From the experiments of Laugicr it appears, that 
sulphuret of arsenic is composed of 42 sulphur -4. 58 
arsenic. According to him, it is often mixed with 
an excess of arsenic, wliich occasions tlie apparent 
variableness in its composition. The experiments of 
Proust and Thenard do not agree well with those of 
Laugier. Hence the subject cannot be considered 
as coni))letcly cleared up. 

Sulphuret of manganese is derived from an expe- 
riment of Vauquelin, who found that 74.8 manganese 
united with 25.5 of sulphur by heat. 

Bucholz found sulphuret of molybdenum com- 
posed of 60 molybdenum + 40 sulphur. Hence its 
constitution as. stated in the table. 

The two sulplmrets of iron were first analyzed 
by Hatchett, and the table is conformable to the 
results of that analysis. We consider the late spe- 
culations of Stromrycr on magnetic pysites as erro- 
neous. 

Nickel and cobalt have $0 close an amdogy to iron 
in their combinations, that it is reasonable to expect 
that tee sulphurets will also correspond. Hence the 
reason for considering tiu'se sulphurets us compounds 
of one atom metal and two atoms sulphur. This 
statement likewise approaches nearest to the results 
obtained by Proust. 

It has been ascertained that 100 copper combine 
wite 25 sulphur. This coincides exactly with the 
statement in the table. 

John Davy has shown that 67*5 bismuth unite 
wite 15.08 sulphur. Lagerhjelm found that 100 
bismuth unite with 22.52 sulphur. Both of these 
statements coincide sufiicientiy with the Cable. 

From the analysis of sulphuret of antimony by m 
Thomson (AnmU of PhUosoph^^ IV. 99.), we learn, 
that it is a compound of 100 metal 35.556 sul- 
phur. Wite this analysis the statement in tee table 
exactly Coincides. 
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Afoniic BcMelius infornui us, that 10(^fl!atinatn, combine 
with 32.fi Hulphur. Now 108 *. 32,8 J2.l6l *. 3.938 
~ 2 atoms of sulphur very nearly. 

According to Berzelius, 100 sulphur combine with 
14,9 sulphur. Now 100 : 14-9 *. 13.714 *. 2.0434=: 
an atom of sulphur very nearly, 
f Si^lphuret of palladium has not been analyzed ; but, 

\ ns pallitJiam forms only one oxide, we may, without 

J tmich risk of error, consider the sulphuret as a com- 

' pound of 1 atom metal and ] atom sulphur. 

From th^ experiments of Dr Davy it appears, that 
mosaic goUl^ontains just double the quantity of sul- 
phtrrul^in coiAiMiurtTiljabAret tin. According to 
the experiments of tlie .samecheiiri^y>roto6ulphuret of 
tin is a compound of 35 tin -f- j^|ulphur. Now 
55 : 15 1’. 14.705 1 4 .015 = 2 atoms of sulphur very 
nearly. 

Oberkampt has show n, that the sulphuret of gold 
is composed of 100 gold -f- 24.39 sulphur. , Now 
100 1 24.39 : : 24.838 1 6.057 = 3 atoms of sulphur 
very nearly. 

According to the eyporimenU of Sefstroni, black 
sulphuret of mercury is composed of 100 metal -f- 
8,005 sulphur ; and rrd sulphuret of 100 metal -j- 
16.01 sulphur. Now 100 1 8.005 1 1 25 1 2.001 and 
100 : 16001 : : 25 : 4.002. But 2.001 and 4.002 
nrci obviously equal respectively to 1 atom and 2 
atoms of sulphur. 

Galena is a compound of 100 lead -f 15.42 sul- 
phur. Now 100 '. 15.42 I • 25.974 1 4.005 =; 2 atoms 
of sulphur. Sir John Sinclt^ir found a variety of 
galena in Caithness, which burned with a blue flame 
when held to a candle.' It was analyzed by Dr 
I'hornson, and found to contain double the quantity 
of sulphur in common galena. Hence it was a com- 
pound of 1 atom lead anti 4 atoms sulphur. Thi.s 
variety must.be scarce, for it has never been noticed 
by inine/alogists. 

Such are the sulpliurets with the composition of 
which wc arc at present acquainted. A good num- 
ber are of necessity omitted, bocause they have never 
been analyzed by chemists. It would be easy to 
state the composition of most of these from theor3% 
But we do not see any advantage that would result 
^ to the science from such theoretical statements, un- 
supported by experiment 

Neither the ptmphnt cts woi carhurdn Imve beesi 
eKUTinned with such precision as to enable us to ex- 
hibit their composition in a table. Jt is probable 
that the pliQsphnrets are analogous to sulphurets. 
But certainly no such analogy holds wuth the carbu- 
rets and silicareh ; both of which exist, though they 
have been hitherto too slightly examined to give us 
any exact notions of their constitution. Carbon seems 
to combine with a great nutiibt'r of atoms of iron, 
in cast iron, and with a still greater number in steel. 




5. Organic Bodies^ 

Hitherto tlw? only <;orrcct anaJyifis of organic bo- 
diz-jis are those made by Berzelius, and published in 
the fifth volume of the Annals ^ Philosophy, As 
these experiments are so recent dH not to be gene- 
rally known, we shall state in the table the results of 
each analysis, and likewise the number of atoms of 
which the body is composed. 


THEORY. 



Coiistitucals. 

Atami* Weiglit. 

156 Citric acid 

r oxygen 55.096 
< carbon 41.270 
(hydrogen 3.634 

2) 

8>= S.634 


100.000 

5 

r oxygen 60.213 
1 57 Tartaric acid -1 carbon 35.980 
(hydrogen 8.807 

10) 

8>- =16.6(|8 

s) 


100.000 

S3 

] 58 Oxalic acid 

f oxygen 66.534 
J carbon 33,222 
(hydrogen 0,244 

13) 

8Vsl8.140 


100,000 

31 

159 Succinic ^ 
acid 

( oxygen 47.888 
< carbon 47*600 
(hydrogen 4.512 

•9 

4>= 6.S6S 


100,000 

9 

160 Acetic acid 

f oxygen 46.82 
< carbon 46.83 
(hydrogen 6.35 

s) 

4>-= C.400 

8) 


100.00 

10 

l6l Gallic acid 

I oxygen 38.02 
< carbon 56.96 

(hydrogen 5.02 

3) 

6Vs 7.51T 

s3 


100.00 

12 

162 Saclactic 
acid 

(oxygen 6 1.465 
■J carbon 33.430 
(hydrogen 5.105 

8) 

6) =12.415 

5) 


100.000 

19 

1 63 Benzoic acid 

( oxygen 20.43 
■J carbon 74.41 

(hydrogen 5.1 6 

3) 

1 5 J- =14.300 

6 ) 


100.00 

24 

j64Tann;nfrom 

Nutgalls 

r oxygen 44.654 
carbon 51.1 60 
(hydrogen 4.186 

4) 

6>-= 8.903 

4 


100.000 

13 

165 Common su- 
gar 

f oxygen 49*01 5 
carbon 44.200 
(hydrogen 6.785 

20) 

24 >■ =40.790 
21 3 


100.000 

65 

1 66 Sugar of 
milk 

f oxygen 53.359 
^ carbon 39.474 
(hydrogen 7.167 

8) 

lo}^ 4:10.56c 

8 ) 
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Theory. 


100.000 26 


f oxygen 51.306 12 

l()7GuraArabic carbon 41.906 13 

(hydrogen 6.788 12 




23,347 


100.000 37 



Atomic 

ITieery. 

168 Potatoc 
Starch 


ATOMIC 

Constituents. Atoms. Weights, 
(oxygen 49.455 13) 

^ carbon 43.48 1 1 4 > = 34.230 

(hydrogen *7.064 13) • 


100.000 39 


For the way in which these experiments were made, 
W'e refer to the original pa|>er of lleraelius, quoted 
above. We have no doubt that the results are very 
near approximations to the truth, though some slight 
corrections may perhaps be necessary, 'ftie great 
number of atoms tliat enter into tlie composition of 
some of these bodies is very remarkable. We would 
find it difficult to explain the nature of such combi- 
nations, without having recourse to some hypothesis 
respecting the nature of elasticity. Twelve atoms of 
.oxygen, and 13 of hydrogen, in a compound possessed 
of so little elasticity as potatoe starch, is very extra- 
ordinary. The old opinion of Dr Black and his con- 
temporaries was, that bodies owe their elasticity to a 
quantity ol’ heat combined with them. Of course, 
when th(! licat is separated, the elasticity disappears. 
Were we to suppose, in conformity with this hypo- 
thesis, that the oxygen and hydrogen which exists in 
ai^aniscd bodies, are deprived of the heat requisite to 
give them the clastic form, there would be no diffi- 
culty ill understanding how so many atoms unite to- 
gether, and have no tendency to separate, and how 
the compound is so speedily decomposed by the ap- 
plication of heat, or by combustion. 

Thus, we liave gone over all the primary compounds 
which have been subjected to examination by che- 
mists, without finding a single exception to the ato- 
mic theory. On the contrary, the great and unex- 
pected elucidation which this theory throws upon the 
nature of chemical combinations, is highly pleasing. 
The simplicity of the proportions in which the atoms 
of unorganic matter unite, is equally delightful and 
astonishing, and throws a degree of grandeur around 
the science, hitherto dffiversant in minute and appa- 
rently unconnected combinations, fully equal to what 
distinguishes the sublimest branch of ineclianical phi- 
losophy. The operations of nature are everywhere 
equuly grand, and regulated by general principles 
equally simple and luminous, whether we examine the 
laws which regulate the motions of the solar system, 
or the minutest compound to be found in the terres- 
trial globe. Let us now examine the secondary 
compounds, that we may be able to judge how far 
they come under the dominion of tlie Atomic 
Theory. 


IV. Composition op Secondakt Compounds. 

Here, our task is much more difficult, and the field 
> in a great measure unexplored, or only partially so. 

The secondary compounds are very numerous, 
amounting to several thousandSf Accurate chemi- 
cal analysis cannot be dated farther back than a 
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few years, A correct knowledge of the whole of Atomic 
these compounds, therefore, is not to be expected. ^ 

But, from the indefatigable zeal, uncommon accuracy, 
and gigantic industry of Berzelius, wc have it in our 
power to examine the composition of many genera of 
salts with considerable precision ; supposing always 
tliat the laws which he has pointed out respecting tiui 
combination of acids and bases be precise. Wc shall 
continue the method which we adopted when treating 
of the primary compounds ; namely, exhibit tables ot' s 
the composition of the different genera oi secondary 
compounds, and then give the documetM on which 
these tables .were founded.' , ^ 


1, Hydrates. 


Wuight of 
Noiril*erof an liiUi'nint 
Atoms. ' Particle. 


p I ft) 
« + 2 to 
I -\’ \ w 

5 -j- 1 

4 - 1 to 
*4- 1 to 

o -f 1 

g -4- 1 to 
y -j- 3 to 
3 -i- 1 to 
-j- 1 to 


5 3 to 

M -j- I to 
» -f 1 to 
n + 2 to 


169 Hydrate of potash 1 

170 Hydrate of soda - 1 

171 Hydrate of lime 

172 Hydrate of barytes 

173 Hydrate of strontian 

174 Hydrate of magnesia 

175 Hydrate of alumina 

176 Hydrate of glucina 

177 Hydrate of yttria 

178 Hydrate of zirconia 

179 Hydrate of kilica 

180 Hydro-sulphuric acid, orl 

acid of 1.85 J 

181 2d hydrate of sulphuric ( , 

acid, or acid of 1.780 ■ 

182 3d hydrate of sulphuric 

acid, or acid of 1.65 

183 Hydronitric acid, or acid 

of 1.62 

184 2d hydrate of nitric acid, \ 

or acid of ] .54 J 

185 3d hydrate of nitric acid,! - 

or acid of 1.42 J 

1 86 4th hydrate of nitric acid, 1 . 

or acid of 1.350 J 

187 Hydrophosphorous acid 2 

188 Hydrate of boracicacid 1 

189 Hydrate of peroxide of I j 

copper J 

190 Hydrate of black oxide ? . 

of iron f 

191 Hydrate ofred oxide of iron 1 

192 Hydrate of dcutoxide of tin 1 

193 Hydrate of peroxide of tin 1 

194 Hydrate of ueutoxide of 1 j 

nickel J 

195 Hydrate of dcutoxide of 1 j 

cobalt } 

196 Hydrate of protoxide of 7 ^ 

manganese J ' 

197 Hydrate of oxide of arsenic 1 

198 Hydrate of antimony 2 

199 Hydrate of oxalic acid 1 

2W Hydrate of tartaric acid 1 

201 Hvdrate of citric acid 2 

4t 


7.125 

10.125 

4.750 

10.S75 

7.725 

0.125 

3.250 

10.965 

11.750 
6.750 
.3.125 


I s + Ifo 6.125 


7.250 

8.375 

7.875 

9.000 


M + 3 tu 10.125 


/? -f- 1 to 
5 -1- 2 to 


6.375 

4.997 


c -f- 1 to 11.125 

/ -I- 1 to 10.210 

11.240 

17.875 

19.875 

12.701 
11.459 


« -f 1 lu 
i -f- 1 to 
f -f 1 to 

n -h 3io 
c H- 1 » 

«i -h 1 to 

0 -f 1 w 
a 4* 1 to 
0 

( -f 2to 
c 4- S W 


9.250 

7.125 

31.62; 

31.724 

18.932 

10.664 
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Atomic By Jtyilratc of potash is understood caustje pot- 
Thfcoiy. tliai; has been exposed to a red heat. Per it is 
knoam, that the whole water cannot be expelled 
from potash by heat. The stateiuent in the table 
supposes this hydrate to be composed of 100 potash 
+ 1 8.867 water. >Iow Davy, by heating potash and 
. boracic acid together, actually separated between 17 
and 1*8 water. Berzelius obtained l6/^tr which 
• , is vw near the exact quantity. For if our deter- 
, mirta&Ma be correct, 100 potash ought to contain 
15.872 watY- 

Hydrittb If soda h^ never been analysed. The 
nurnbei^ in ' given from this analogy. 

Berzelius has shown, that the^tj^^ates of the sali- 
fiable bases, are in fact salts, the wwSMWting the part 
ol an acid, and saturating the base. Wow, in all the 
suits of soda hitherto examined, 1 integrant particle 
of the t>0da is alway* combined with 2 integrant par- 
ticles of>^id. We suppose the same tiling to hold 
with water* 

Slacked lime, which is the hydrnte, according to 
the experiments of Luveioier, is composed of 100 
lime -f 28.7 water ; according to. Dalton, of 100 
lime -f 33.338 water. The meUn of these two re- 
sults gives the statement in the table almost pre- 
cisely. 

The experiments of Berthollet and Berzelius prove, 
that hydrate of barytes is a compound of 100 
butytes -f 12.121 water. * The statement in tlie 
table supposes it a compound of jtOO barytes + 
11.632, which coincides very neatly. 

Hydrate of strontian is given merely from ana- 
logy. Ciyatallized strontiun iis a ectnpound of I 
particle strontian + 13 particles pf water. 

According to Davy, hydrate of magncbia con- 
tains one-fifth cf its weight of water. Hence the 
statement in the table. Probably tUea* may be 
another hydrate composed of? 1 integrant particle 
magnesia, and I integriwat particle water, but which 
cannot he obtained in ei separate state. 

Wavellitc, which is a native hydrate of alumina, 
is composed of 74 alumina -}- 26 water. Hepce the 
composition of the hydrate in the table. 

Hydrate qjf glucina has never been analyzed. Ac- 
cording to Klaproth, hydrate of yttria is composed 
of 69 yttria -f^'Sl wpler. According to Davy, zir- 
conia, when in the stale 0: a hydrate, contains mon 
than one fifth of its weight of water., 

Hydrate of silica has never been analyzed. But 
silica absorbs about one-fourth of its w'eight of 
water. 

Tlie hydrate of sulphiapic and nitric acids were do- 
tt*niuiied by Mr Dalton. Sulphuric acid of I.S5 is 
the stmiigcst that can be made. It is compost il of 
JOO real acid -f- 22.64 water. , The. second hydrate 
is conqiosed of 100 acid -f 4r).28 water. It I.eezes 
at the temperature of 42®. It was upon it that Mr 
Keir made his experiments. 

The hydrate of phosphorous acid was determined 
N, by Sir Humplp*y Davy. See his Elemenls of* Che’- 
mk'X Pfrihwphi/^ p. 28,9*' 

1 )a vy found tiy urate -pf boraefo ‘^id composed of 
57 acid -f. 43 wr'fcr. Now, tliis agrees very near|y 
with the btatement in tlie 


Hydrate of peroxide of copper is obtained by pre- Atomic 
cipitating the sulphate or nitrate of copper, by means 
of an alkali. It is a blue powder composed, accord- 
ing to Davy, of 9 peroxide of copper -f 1 water. This 
agrees nearly with the statement in the table. 

According to Berzelius, wlien iron is kept in water, 
a hydrate is formed, composed of 128 parts of black 
oxide of iron -j- 15.866 water. Now, this coincides 
almost exactly with 1 integrant particle of blackoxide, 
l.intcgrant particle ol’ water. 

Hydrate of the red oxide of iron is the orange 
powder obtained from persulphate of iron by an 
alkali. It has never been analyzed. 

'J’he hydrate of deutoxide of tin, is tlie white 
powder obtained by precipitating the recent solution 
of tin in muriatic acid. According to Proust,* it'iid 
composed ot‘ 95 oxide -f 5 water. I'his approaches 
most nearly to the statement in the table. The other 
h3'drate of tin tiRs never been analyzed. 

The hydrate of nickel is agreen powder obtained by 
precipitating sulphate of nickel by an alkali. Accord- 
ing to Davy, more than one-fourth of its weight is wa- 
ter. This statement approaches most nearly to the 
supposition, tliat it contains 3 particles of water 1 
oxide' of nickel. ^ 

The hydrates of cobalt, manganese, and arsenic, 
have never been analyzed. They are stated merely 
from analogy. ^ . 

According to Berzelius, the tritoxide of antimony 
forms a hydrate composed of 95.22 oxide 4.78 
water. This approaches most nearly to the state- 
ment in the table ; but does not agree with it. 

The hydrates of oxalic acid, tartaric acid, and citric 
acid, were determined by Berzelius. Crystallized 
oxalic acid is composed of 58 acid 4. 42 water ; crys- 
tallized tartaric acid of 88.75 acid, and -p 1 1,25 wa- 
ter ; and crysiaJlized citric acid of 100 acid -f- 20.5 
water. Tliese proportions coincide with the state- 
ments in the table very nearly. 

Thus, it ap3>ear8 tlmt the composition of the hy- 
drates, as lur as they hove been Examined, agree per- 
foctly with the utomjc theojj* We see, likewise, 
that the nupiber of purticlePof water which enter 
into cotnbination with other bodlea is hot confined 
within such narrow limits us most of the other pri- 
mary eompouiuis are. In many hydrates, only a 
single particle «)!' v^uter is found ; wliile, iu otlters, no 
fewer than 12 e\ist, 

I^et us now piocec'd to examine the salts, iu order 
to judge httw far their composition is regulated by 
the laws 01 the atomic theory, 

2. Salts, 

The suits are very numerous, and have been di- 
vided mto.as many genera as there are acids enter- 
ing into their composition. Some of those genera 
have been carefully analyzed, while others still re- 
^ main in a great measare unknown. ^ 

Genus I — Sulphates" 

Niimbfr Weight ofaa 
of Altiais, Intrant 
iVticlo. 

202 Sulphate of polsash . . 11,000 

203 Disulphate ol‘ potash . ^s + ip . 16\000 
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Atomic 

'I'beory. 


. Mamber of Wciglit of an 
Atoms. Intoisnint 
J'article. 


S0'1< $uli)}mte of soda . . 
£205 Sulphate of ammonia , 
20() Sulpimte of magnesia , 
g07 Sulphate of lime , . 
208 Sulphate of barytes . 
got) Sulphate of strontiaa . 

210 Sulpliate of alumina . 

21 1 Subsulpliate of alumina 

212 Sulphate of yttria 
215 Sulphate of gludna . 
214 Sulphate of zirconia . 

£15 Alum 

Sl6 Sulphate of potash) 

and ammonia | * 

217 Sulphate of potash) 

and magnesia | 

218 Sulphate of soda( 

and ammonia j 

219 Sulphate of soda( 

and magnesia 

220 Sulphate of mag- 

nesia and ammo< 
nia 

£21 Sulphate of co|)pcr 
£££ Subsulpliate oi copper 

223 Sulphate of iron • . 

224 Subsulpliate of iron . 

225 Persupersiilphateof iron 

226 Sulphate of lead . . 

227 Sulphate of zinc . . 

228 Sulphate of mercury . 

229 Persulphate of mercury 

230 Sulphate of silver • • 

231 Sulphate of bismuth . 

232 Sulphate of nickel . 

233 Sulphate of cobalt . 

234 Sulphate of manganese 

235 Sulphate of uraiiiimi • 

236 Persulphate of platinum 


'i 


+ 1 5 . . 17.875 

Is+la , 7.125 

1 A 4* 1 - * 7.500 

1^+1/. . 8.625 

1 * + 1 A . 14.7.50 

1 « 4- 1 air . 1 1,500 

1 A -f 1 fl , . 7.125 
1 A + 2 tt . . 9,250 
1^ + 1^. . 13.400 

i v 4 1 s: • 14.833 

1 A 4- 1 ^ . . 10.625 
6 A 4- 1 jp 4. Ba 46.625 

2 A + 1;? 4. la 18.125 

3 A 4- 1;>4- 2^26.000 
7^4- Iw 4- 6fl 55.625 

4 A 4- l .vo+‘’3mS5..375 

. * 

3 A 4. 2m 4- 1/7 22.125 


2 s4-l6- 

1 A 4“ 2 c . 

2 A 4- 1 2 . 

2 A 4. 3 i . 

3 A + 1 * • 

2A4.I / . 

1 A + 1 a; . 

1 A 4- 1 '/n . 

1 A 4* 1 ’n 
1 A 4- 1 Al , 
1 A-f 1 5 . 

1 A 4- 1 w . 

2 A 4- 1 ^ . 
2 A 4 1 »» 

1 A 4- 1 a 

2 A 4- 1 P 


, 20.000 
. 25.000 

. 19.115 

. 37..345 
. 25.115 
. 38.000 

. 9.095 

. .31,000 
. .32.000 

. 19.750 
. 15.000 
. 14..305 
. 19..'126 
17.833 
20.000 
24.125 


Dr Thomson fo\ni(l sulphate of potash composecl 
of 42.2 acid 4- 50.1 potash, which corresponds with 
the tabular statement almost exactly. I)r Wollasr 
ton has shown, that the bisulphate contains just double 
the acid in the sulphate. 

Sulphate of soda, according to Wpntel, is coni' 
posed of 100 acid 4- 78..32 base ; according to ,Ber- 
zelius, of 100 acid 4- 79..34. The tabular statement 
supposes a tWBibination of 100 acid +78.82 soda. 
Now, this is the mean of the two experiments. 

According to Dcrzelius, "sulphate of ammonia is 
compiMcd of 100 acid ++£,561 ammonia. Now 
100*. 4 s.56i I *. 5 1 2.128 =z weight of an integrant parn 
tide of ammonia very nearly. 

According to Berzelius* sulphate of magnesia is 
composed of 100 acid + 50.06 magnesia. Now 1001 
50.06 1 1 5 *. 2..^a3 = weight of an integrant particle 
of magnesia very nearly. 

Sulphate of lime, accordin^l to the analysis (rf* Ber- 
zelius, is composed of JOO acid + 72.41 base. Now, 


100:72.11 : : 5 1 3.630 ss weight of an integrant par* 
tide of lime almost exactly. 

Sulphate of barytes, according to the analysis of' 
Berzelius, is composed of 100 acid + 194 . barytes. 
Now 1001 104 1 : 5:9.700=: weight of an atom of 
barytes very nearly. 

The weight of an integrant particle of strontian 
was deducod irom an accurate analysis of carbonate 
of atrontiun, which was found to consist of 
carbonic acid + 70.1 strontian. 

According to Berzelius's analysis, .sulphate of 
alumina is composed of 100 acid +4 2#22 alumina. 

It was from this analysis, that, tip; ^ytight <|f< an in- 
tegrant particle alumina v/as <(ctcrmine<l. Of 
course, the stf^emeutin the table must coincide with 
it entirely. * 

The sulphates pf yttriait gluctna, and zirconia, have 
not hitherto been analyzed. Their composition is 
stated merely from analogy, > 

Alum, according to the experiments orBcrzelius. 
is composed of. 

Sulphuric acid 34.33 
Alumina, - 10.86 
Potash - 9.8 1 

Water - 45.00 


KJO.OO 


Now, this will be found to consist of an integrant 
particle of sulphate of potash, combined with five in- 
tegrant particles of sulphate of alumina, 

Sulphate of potash and ammonia is a compound of 
1 integrant particle of iulpliale of potash, and 1 
integrant particle of sulphate of anmionia. All the 
oilier triple salts arc formed in the same way, by the 
combination of 1 integrant particle of I salt, widi 
1 or more integrant particles of another salt.. Sul- 
phate of ])otash and magnesia consists of 1 .inte- 
grant particle of sulphate of potasli, united with 2 
integrant particles of sulpliato of magnesia ; sulphate 
of soda and ammonia is composed of 1 integrant par- 
ticle of sulj^iate of soda, united w ith 6 integrant par- 
ticles of sulphate of ammonia; sulphate of soda and 
magnesia of 1 integrant particle of sulphate of soda, 
ana 3 integrant particles of sulphate of magnesia ; 
and sulphate of magnesia and ammonk of 2 intr*- 
grant particles of sulpha le of magnesia, and 1 inte- 
grant particle of sulphate of ammonia. 

As an atom of sulphuric acid weij^hs 5, and un 
atom of black oxide of cojiper 10, it is obvious tJmt 
if sulphate of copper coniains 2 particles of acid, and 
I of oxide, the weight of tlie tw 0 constituents must 
be equal. Now, according to Proust, the salt is 
composed of 33 acid + 32 base ; according to Berze- 
lius of 49.1 acid 4- 50.9 oxide. The mean of these 
two experiments gives us the salt composed of 100 
acid +100.317 base, which almost coincides witli 
theory/* According to Proust, the subsulpliate of 
copper is composed of 18 acid 4 ^8 oxide. Now 5 *, 
10 X 2 * • 1 8 : 72, this does not dif&r much from the 
analysis, if wc consider the diiSeulty in getting the 
salt quite pure, and in a proper state for exanuna- 
^u. 

Sulphate of iron, according to the analysis of Ber- 


AtoniU 

Tbeoty. 


y 
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Atoinii zelius, iR complied of 100 acid-f black oxide of 
'1 hco^ 5 X 2 1 9.11 5 1 1 100 *.91.15=; very nearly 

to BH* The coiiipoMtion of Bubsulphote of iron it> 
founded on the analysis of Ber/elius. According to 
him, it is composed of 100 acid 4- 2()(> oxide. Now, 
tliese proportions agree only with the supposition of 
2 particles of acid, and B of oxide, llierefore, if 
this aWalysis be correct, the axiom of Berzelius,, that 
in inorganic compounds, one of tlie constituents en- 
^ tori always in the state of a single atom, does not 
apply to the salts, indeed, we shall find otlier simi- 
lar crises si^gested by Berzelius himself, in which 
the sanfe ttimg. I^to be observed. Nor need we 
be surprised that coinbimitiofli 2 particles with 
S should sometimes occur. It is ibetunate for che^ 
mists that they occur so rarely, as onl]r to constitute 
exceptions to a general rule. The subsulphate of 
iron may be represented in this manner '2 (&'0'’) + ^ 

( 1 The firsts of the terms repri^nts tlie sulphu- 
ric acid, iwo particles composed .«each of I atom 
sulphurvOnd B atoms oxygen. The second term re- 
presents the oxide of iron, B paiticloB composed each 
of 1 atom irdn, and 2 attima oxygen. We request 
the reader’s attention to this compound ; because It 
has been brought forward by Berzelius as an objec- 
tion to the atomic theory. For our parts, wc do not 
perceive any inconsistency , whatever .hetween such 
compounds and the atomic theory t Uiough, no 
doubt, it is inconsistent with one of the empirical 
laws which Berzelius wishes to establish. But it is 
always too soon to lay down general laws, when a 
subject Under discussion. 

Aceot^g^.to Berzelius, the persupersulphate of 
iron is 'cdtAl^ed .of 100 acid 4- 66,5 peroxide of 
iron. Kow, ^is analysis agrees very nearly with 
integrant particles of acid, united to,l .integrant par- 
ticle of peroxide. The persulphate is, probably a 
compound of 2 particles of acid, and 1 particle of 
peroxide. Mr Ilaltondias objected this salt as in- 
consistent with ^zelios’s law, that the oxygen in 
the acid is always a imdti|de of tlie oxygen in the 
oxitle by a whole number. But the law holds, in 
this case, as it docs witli all the rest of the sulphates. 
Its composition is not equally compatible with Gay- 
Lussac's lawi that the quantity of acid in a salt is al- 
ways proportional to tlie quantity of oxygen in the 
base. For the black and led oxides Cf iron, it would 
^eem, combine with the same weight of acid, tliough 
the red contains one^thit'dinbre oxygen than thebla^. 

Sulpliate of lead, according to the analysis of Ber- 
zelius, is composed of 100 acid 4- 280 yellow oxide 
ol* lead. Dr Thomson jUMOng repeated the experi- 
ment, obtained very nearly tlie same result. 'I’he 
ditterence amounlad* only to 1000 part. Now 100*. 
280 : : integrant particle of yellow 

oxide of ibad very nearly. 

The composition of sulphate of zinc, Of given in 
the table, is founded on Bic analysis of ^ that salt by 
Dr Thomson. It appears, from his ,^perhuents 
( Annuls of PMks^h^f IL 41 1 .), that 100 sulphuric 
ac'hl combine wjtli 10£h859 oxide of zinc. Now 
100 *. 102.869 1 • ^ ‘ Now 5.148 is very nearly 

the weight of a pf^rtime of o^idc of zinc. 

According to Benu^uS| sulphate of mercury U 


composed of I6 acid 4* 84 oxide. Now 6 i 2(> i i 16 i Atomic 
83.2, which almost coincides with the analysis* We 
have no good analysis of torpeth mineraU or persul- 
phate of mercury ; but it is probable that the two 
oxides of mercury, like those of iron, combine with 
the same quantity of sulphuric acid. On that sup- 
position, it will be. a compound of 

Sulphuric acid, - - - 15.625 
. Peroxide of mercury, - 84.375 

100.000 

Now, Berzelius gives us 12 acid 4- 88 oxide, which 
does xmt dider very much from our theoretic ^mn- 
bors, if we consider the difficulty of the analysiil^, and 
the chance of some oi^.^ the acid adhering to the 
oxide. 

According tb Berzelius, sulphate of silver is com- 
posed of 25.78 acid 4- 74.22 oxide. Now 5 1 14.714 
I *. 25,78 f 75, 865, which corresponds with die ana- 
lysis yefyt'nearly. 

Lagei^b}elm,.ifbund sulphate of bismuth composed 
of 83.647 aeid 4-* 66.653 oxide. Now, this corre- 
sponds almost exactly with the statement in tbc tabic. 

According to Tapputi, sulphate of nickel is com- 
posed of 100 acid 4- 87.266. Now, this does not 
differ very much from the itateipent in the table, 
which supposes the salt ' composed of 100 acid-f* 

93.05 oxide. 

According to the analysis of Rolhoff, sulphate of 
cobalt is composed of 52.11 acid 4- 47.89 oxide. 

If the statement in the table be correct, it will be 
composed of 51.744 acid 4* 48.256 oxide. Now, 
this may be coiisidtTcd as agreeing with the ana- 
lysis, since the difierence is within the limits of the 
unavoidable errors of experiment. 

According to John, sulphate of manganese is com- 
posed of 100 acid 4- 91.326 protoxide. Dr Thom- 
son lately analyzed this salt, and obtained for its 
constituents 100 acid 4- 71 prqftoxide. Now 1001 
71 ^ 1 10I7<1 ; and 7.1 does no^ differ much from the 
weight of a particle of protoxide of manganese. 

The mean of the two experiments gives 8.113, which 
comes. still nearer the true result. 

Sulphate of uranium has hitherto been analyzed by 
Bucholz only. He makes it a compound of 22.1 
acid 4r 77-9 peroxide. If the statenient in the 
table be correct, as is probable, it ought to be a 
compound tof 25 acid 4- 75 peroxide. 

The peimlphate of platinum, according to Berze- 
lius, is composed of 41 .223 acid -f. 58.777 peroxide. 
iSupposing the tabular statement correct, it ought to 
be^,n compound of .4L389 acid -f- 58.611 peroxide. 

Now, this is identical whh the experimental result 
of Berzelius. v . 

Thu^ we have gqne.c^^r the sulphates, the genua 
of salte^ which has been iqost accurately examined, 
and have found the whole of them to correspond 
most accurately wiUi ‘the atomic theory. They all 
agree with Berzelius's law, that the oxygen in the 
acid is a multiple by a whole number of the oxygen 
in the base, except in the instance of subsulphate of 
iron. But perhaps bis law was only meant to ap- 


\ 
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^omio pjy to the neutrel s^tSt and not to the subsalts or 
supcrsalts. His , law, that the oxygen in the acid 
atnountB to thrw times the oxygen in the base, 
holds in all the neutral siiiphates, except the per- 
sulphate of mercury/ and sulphate of uranium; and 
neither of these Salts can be considered as analysed 
with such accuracy as to lay much stress upon their 
composition, us stated in the table. Let us now ex- 
amine the carbonates, which are likewise pretty ac- 
curately known. 

GjJitcs IL— 


tained 16 acid -f 2C1 base ; Darcet IS-Oit acid -|- 
base ; and Klaproth 16 acid -f base. The 
last is tile most correct. According to. the tabular 
statement, wiiich must be correct, the salt ought to 
be a compound of 16 acid -f ^12.921 base. 

The analysis of the ammoniacal salts is attended 
with such difficulties, that great exactness can hard- 
ly be expected, except in those cases wheuttlie acid 
has a gaseous form. It is then easy to .detemnue 
tlte volume of ammoniacal gas capable of saturating 
a given volume of the acid gas. Carbolic acid 
being a gas, the composition ammoiuar^l carbonates 
may be determined with accurac:y. 100 mea- 

sures of carbonic odd condense and neutralize 100 


Atomic 

Theory. 



Number of Wi fght of 
Atoms, sn latemnt 
Particle. 

2^7 Bicarbonate of^tasli 3 c 4 . 1 yi 12.500 

238 Carbonate of potash - 1 c -f 1 ^ 8.750 

289 Supercarbonate of soda 3 c -f* 1 8 1$.125 

240 Cpbonate of soda - 2 c -f ‘l * > l$.875 

241 Bicarbonate of ammonia 2 c -f 1 u 7.625 

242 Carbonate of ammonia 1 c -f- 1 a 4.875 

243 Carbonate of lime - 1 c -j- I / 6.375 

244 Carbonate of barytes 1 c -j- 1 b 12.500 

245 Carbonate of strontian 1 c + 1 9*250 

246 Bicarbonate of magnesia 2 c 4- 1 m 8.000 

247 Carbonate of magnesia 1 c -j- 1 m 5.250 

248 Carbonate of yttria - 1 a -f 1 y 12.151 

249 Carbonate of zirconia 1 0 4- I « 8.375 

250 Carbonate of glucina - 1 c -f 1 g 12.584 

251 Carbonate of siJver - 1 c 4 - 1 17.500 

252 Percarbonate of mercury 1 a 4- 2 m 56.750 

253 Percarbonate of copper 2 a 4* 1 12.750 

254 Carbonate of iron - 2.c 4 * 1 i 14.615 

255 Carbonate of nickel « 2^4*1 n 14.805 

2.')6 Carbonate of cobalt - 2 c -f- 1 co5 14.826^ 

257 Carbonate of lead - 2 c 4- 1 ^ 33.500 

258 Carbonate of zinc - 1 c 4- 1 ^ 7.845 

259 Carbonate of manganese 2(; 4 1 m 18*885 

260 Carbonate of cerium - 2 c 4 - 1 1 9.849 

26 1 Percarbonate of fjerium 3 c -j- 1 cc 28.100 

Tlie bicarbonate of potash is the common crystal- 
lized carbonate of the shops. If it be a compound 
of 2 integrant particles of carbonic acid, and 1 in- 
tegrant particle of potash, it ought to consist of 
47.835 acid 4 - .52.165 base. Now, Berlhollet ob- 
tained 47.64 acid + 52.36 base, a resuU which may 
be considered as quite identical with the tlieory, 
the difference being greittly within the limits of error 
from 'experiment. 02* Wollaston has shown, that 
tlic deliquescent carbonate contains just half tlie 
carbonic acid which exists in the bicamnate* 

The supercarbonate of soda, is foi^d native in 
Africa, and may be formed artificially, by passing a 
current of carbonic acjd g^ through common car- 
bonate of soda dissolved in water. According to 
the analysis of Klaproth, it is composed of 3fi acid 
-f SB base. Now, the tabular statement supposes it 
a compound of 39 acid -f- 37.247 base. We have 
different analyses of the carbonate of soda ; but they 
do not agree well with, each other, ob- 


measuirCt of animoniacal gas. Tliis will be found, 
on making tlic calculation, to be 2 integrant parti- 
cles of carbonic acid, and 1 integrant particle of 
ammonia, constituting the first of the ammoniacal 
salts m the table. Fifty measures of carbonic acid 
are likewise capable of combining with 100 measures 
of ammoniacal gas, constituting the second ouuno- 
ntacal salt in the table. U has not been proved Uiat 
any other carbonate of ammonia exists. 

Supposing carbonate of lime a compound of 1 in- 
tegrant particle of carbonic acid, and 1 integrant 
particle of lime, it should be a compound of 43.18 
acid 4* 56.82 lime. Now, Dr Marcet obtained 
43.9 acid 56.1 base ; and Dr 'niomson, by a care- 
ful analysis of very pure calcareous spar, obtained 
43.2 acid 4 - 56.8 , base. This last result is almost 
the very same with the timoretical result. 

Carbonate of barytes, by the statement in the^ 
table, ts a compound of 22.04 acid 4 . 77.96 barytes. 
Now, JKkwan obtained 22 acid 4 78 base ; and Ber- 
zelius 21.6 acid 4 . 78.4 base. Both of these r^ults 
agree sufficiently with our tlieoreticol resu^^ the 
first, indeed, coincides with it; ‘ , 

Tlie analyses of carbonate of strontian hitb^to • 
made cannot be expected to agree completely with 
our tiieoretical statement, becauserthey have been all 
made upon the native carbonate of tliat earth, which 
always contains a certain proportion of carbonate of 
lime. According to an accurate analysis by the 
writer of this article, it is composed of ^.0 acid 4 . 
70.1 base. Klaprotlfs analysis gives us 30 acid + 

69.5 base. The excess of acid ts obviously owing 
to the presence of carbonate of lime in the native 
salt. ^ 

We have never seen any specimen of carbonate of 
magnesia composed of T integrant particle of acid, 
and one integrant particle of base, in commerce. 
But it occurs native in abundance, constituting an 
ingredient in. the magnesian limestone, which is so 
abundant in the counties of Darham, York, and 
Derby, and which seems to constitute a peculiar 
formation. I’lie bicarbonate may be -formed by 
pai|tng a current of carbonic acid through water in 
whit^^agoeida is suspended. The salt is soluble 
lb water, and crystallizes. It is composed of 69*9U 
acM 4- 30.089 base. Kirwan and Vourcroy found ^ 

66.6 acid -f 33.3 base. Probably tiieir salt ; 
i,|i^ed witii a little carbonate, 

4(Wb0Date of yttria was analyzed by Klpptoth ; 
god 'the tabular statement exactly coinqides witii. 
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his result. We have no awdysis of oarbonates of 
zirconia, and glucina. 

Berzelius found carl^nate of silver a con)p6und 
of 15.9 acid 4> d4.1 base. According io the state- 
ment in the table, it ought to be composed of 1 5.9 
acid + 81. W b^c, numbers which do not deviate 
tar from those give® by.fB^zelius. 

We have no go^ of tlte percarboni^ of 

mercury; The statement in the table is giv^n on 
the authority of Bergman ; but is not vety Uktfy 
to be correct . ^ 

Porcittbouto of ' copper, according to the analy^s 
of BwrifelWris (^amposed of 19.73 acid -f 7l»7 
oxide. Dr Thomson analyzed it, with precisely the^ 
same result. This analysis coincides tu^tctly 
the statement in the table. > ^ . ■ , 

Klaproth analyzed the carbonate bf,lroh, 
found it a compound of 88.3 Jteid-f 61.6 base. 
This ab^ysis corresponds/ tulficien^ly with tlie atate- 
nicnt in, the tabic. < . ' , 

Nickel hi^d cobalt liave so an analogy with 

iron in tnost partloulars# thhre is every reason 
for believing .that the saljte ^ee metals are «i* 

milarly conati{|iited. Hence, as; the carlmnate of 
iron consists 0# ^ ^inlegrant partjcles of carbonic 
acid, and 1 integrant particle of black oxide of iron, 
we Have supposed^ in the. tables that this is tlie case 
likewise with the carbonate oft nickel and cobalt. 
The carbonate of nickel has' been anahoted by Proukt, 
and his result does not differ mu<£ from tlie ta- 
bular statement ; but we have no analysis of the 
carbon^ of cobalt 

Bcntdiijk analyzed carbonate of load([ and found 
it a cbii^»Q|an4nf ,16.444 acid + SS.33S, The ana- 
lysis of other cheteists. corrcsjijonds nearly with this 
result * Now, our statement in the talde supposes the 
salt a compound of l6.446 acid H- 83.5^ base, which 
may be considered^, as absohitely thcrsahip with tlie 
numbers given by. Bcri^lius, < 

Accor&ig to Mt Smiths^, the carjbonate of zme 
is composed of 1 aeid-f-^^bxjde. Now, thesta^* 
nient in the table supposes it a compound of 1 acid 4 
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coses they hold. Let us novr l^^Hunlne tiro nir 


trates. 


Genus IIL 


^NHraies. 

Number of 
Atoms. 


262 Nitrate of potash 
26S Nitratepfsoda 

264 Nitrate of taenia 

265 Nitrate of maPidna 

266 Nitrate^of lime 

267 Nitrate of baryles 

268 Nitrate ofptrontiun 

«69 Nitrite of luwnoniB|^ j 


1 « + l j) 
2 n+i s 
1 n-f 1 a 
1 « -i-i m, 
in}^ 1 1 
i » 1 5 
1 « -{*l Air 


And magnesia 


270 Nitrate Pt'etopar*# 

271 Subnitra^ pf copper 

272 Nitrate ctf iron 

273 fetaltrate of hrCu 
274’' zinc ^ ^ 

S78 hlIbNil«Qt'iead 
276 liii idhplfate of lead 
2t7 2d subtftra'te oflead 

278 3d subnitrate of lead 

279 Nutate of nickel 

280 Subnitrate of nickel 

281 Nitrate of silver * 

282 Nitrate of mercuiy 

283 Pemjtrite of mercury 1 n 4. 2 wi 

284 Subnitrate of platinum 1 n-j-4p/ 

285 Nitrate of bismuth I n-f 1 ^ 

286 Nitrate of uranium 1 « -f 3 « 


2 «+ 1 c 
in + 2 c 
2 n + U 

3 w + 1 i 
1 #1 + 1 * 

2 n -f 1 / 

1 » + W 
2« + 3/ 

1 «4-3/ 

3 n-f 1 

1 «4''7 nick 

In 4*1 » 

1 n-j- 1 m 


2sAeo 

26.750; 

22.625 

29.375 

10.840 

41.500 

34.750 
V7SOO 
90.150 
29^55 
71^5 

21.500 

32.750 

60.750 
53.250 

16.750 

21.750 


The analysis of the nitrates is attended with consi- 
derable difficulty, because we have no substance 
which forms an insoluble compound with nitric acid. 
We cannot, therefore, separate ^e acid by precipi- 
tation, as we do in the case of the sulpliates, neither 
does it fly off when another at^d isi applied, as hap- 
pens in the carbonates, so as. to enable us to deter- 

.. - ..r ? .t .1. .1 Tt 


1.852 base ; a coipcidence as near as can be'expect- mine, by the loss of weight, how much acid the salt 
ed, when we consder ih^ small quantity of salt upon contitins. Nevertheless, as a considerable number of 
which Mr Smithsoh makes his experiments. . the nitrates arp'destltMte Of water of crystallization. 

If the carbonate of raangaocfee be composed as and composed only M acid and base united to- 
stateid in the table, it will be a comiiotmd of 84.16 ..<gether« we have the means of asoortainiug the corn- 
acid -|- 50.476 3446 rv p<«|itiQii.<)f inch salts very accurately, by determin- 

acid-p 55.84 ba^ ;^ja itesn^twhieh^doeaitnot corre- ing the proportion of base which they contain, 
spond Well. Hence thefO ip^eason to suspect inaccu- Accurdhjg to the analysis of Dr Thomson, nitre is 

composed m 100 ^acid -p 83.823 base. According 
to Dr Wollaston^ it, is Competed of 100 acid + 86.764 
basi^, TlteJstatem^t In w ^ 

of^lOO .aCW -f- 88,8 potash, "The difference 
^wa$n tldl result ama eNperimeot may bo owing to 
mw^tatvimg of nitric acid a very little 

too^eat./ ” 'i. 

Aocerdtag to Dr Thmpten, nitrate of soda is com- 
posed of 100 acid 4. 5^ soda. According to 
VVenzd, it is composed of 100 acid -f- 60 base. 
Our tabular statement supposes 100 acid -f- 51. 9 ^^ 


The carbonates of ceHmirliave been analyzed by 
IlisingerA And th^yesults which he Obtained agree to- 
lerably weU tabular statement. ., 

'ilius the cm^^Mtes correspond likewise with the 
Atomic Ilieory.^ They^H agree with Benteliui^ law, 
that the oxygen in w acid is a 
number of the otvgea b the base,^ 
agri^' with his law| thal: the oxyg#A>m4|fil;^ is 
double that in the basA» ^i^ut the carboriata er <^6p- 
pert^onsikutes an ^omiop tp this rple. Indeed^ , 


we must expect to ^dvi^e cxCaptiottil p , which almost coincidcfwidiUie result of Dr Thomson. 

lav/B of Ae^Uus in Almost ^overy genus A>jr AhKs. Berzelius found nitrate of ammonia composed of 
But it M surprising in bovir many luiexijectod' 100 acid 4- 31.266 ammonia. Our tabular state- 


Atomic 

Theory, 


WeijiAtt of an 
Integrant 
PsrUcle. 

12.750 

21.375 

8.875 
9.250 
^ 10.375 

16.500 
. 1&250 



Atomic merit euppogel theetft to be eiHn{Mned-of 106 acid 
’iTiooiy. ^ 30.8S8 wnmimHi, whicli vety neariy coiecideg 
with the experiment of Berzeliueo 
According to Wenxel, nitrale of magnesia h com^ 
posed of IQO acid -f 58.88 base. According to Dr 
Thomson, of 100 acid -f 54.729 base. Our tabular 
statement supposes it a compound of 100 acid -f 
37.881 base, which comes very near th^ experiment 
of Wenzel. 

According to Kirwan, nitrate of lime is composed 
of 100 acid -f 55*70 lime. According to Dr Thom- 
son, of 100 acid + 55.091 lime* The titular state- 
ment supposes it oimposcd of 100 add 55,2 
lime ; a number which comes suificittitly near experi- 
ment. ' 

According to Berzelius, nitrate of barytes is com- 
posed of 100 acid -f 140.7li^^tes. 'The tabular 
statement supposes 100 ftcid -j- 143.02 base, which 
does not difter more than 1 per cettt, from experi- 
ment, ■ , ' V 

Vauquelin informs iis that nitrate of attontiwi is 
composed of 100 acid + 98,341 base. Noar, our 
statement supposes it a compound of 100 add -f 
101.42 base, which is within less thta^ t per cefit^ of 
the experimental result. 

We suppose nitrate of ammonia and magnesia to 
be a compound of 5 Integrant particles of nitrate of 
magnesia, and 1 integrant parriole of nitrate of am- 
monia; because that comes nearest analysis of 
Fourcroy. But indeed his analyses very seldom 
to be depended on. 

The nitrate id' copper has not analyzed. Its 
composition is inferred from the aulf^ate of copper> 
which has been examined with accuracy. Berzelius 
found the subnitrate composed of 100 acid 4 - 349.2 
base. Proust obtained from the same salt 100 acid 
+ 41 8.7 base. The mean of these two experiments 
gives 100 acid -f 583.95 base. Now, the constitu* 
tion of the salt which we have supposed in the table 
requires its composition to be 100 acid 4 - 386.07 
base, which comes within Haifa bfthc preced- 
ing mean, and cannot, thereforet be far from the truth. 

'I'he nitrates of iron are given from theory and 
from analogy > as it would be scarcely possible, in the 
present state of the science of chemistry, to analyze 
them with accuracy. 

Neither has the nitrate of zinc been anaJyze<l ; yet * 
wo do not think tlierc can be any. hesitation in itd- 
initting the slutcment given in the tdble to be correct. ^ 
According to Berzelius, octahedral nitxajle of leatl 
is conqioscd of 100 acid, -f 20$. 1 Oxide. This ana- 
lysis, which we consider as emet, corresponds well 
with our statement ih the l^ble. The thtee sab- 
nitrates are deserwed and dualyzed by Berzelius 
( AnnaU of Philoxopk^, II. 278); , Thc^ first conk^na 
2 CO as much oxide as the octahedral mtrate;:^tbe- se- 
cond thrice as much, and the third six tkucs as 
much. The second of iwdte exhibits* One of 
Berzelius’s exceptions to tbe^^jAtomic Theoiy. Its 
symbol would be, 1 (n o^) -^ (U% or 1 integrant 

particle of nitric acid united with I J integrant parti- 
cles of oxide of lead. This appears asp absurdity at 
first sight, because half an integrant particle can 
have no existence. But when stated, as we have 
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done in the table, the absurdity vanishes t the sym- Atijwiic 
bol then becomes 2 {a 0 5 ) 4 . 3 (U 2 ), ot two ixite- 
grant pai't'idos of nitric acid, united to tliree integrant 
particles of oxide oi lead. There is nothing in such 
an muon incompatible with the Atomic Theory ; 
though it is inconsistent with one of Berzelius’s ge- 
neral law's, that, in all anorganic compounds, ono 
of the elements enters always in the state of a single 
atom. In this compound there is no single atom. 

Ito consists of 11 atoms of oxygen, 4 - s atoms of * 

lead, 4 - 2 atoms of uzote. 

Nitrate of nickel, according to Prou'^ itVeom- 
poSed of lOQ acid -f 45*45 base. If so^ its emd]^- 
sition must be as represented in the table, l^oust 
found the subnitrate composed of lOO acid 4 . 735,3 
oxide. This leads to tlie constitution of the salt in 
the tabic ; if^’any confidence can be put m the accu- 
racy of the analysis. ' 

'Die analysis of Berzelius makes nitrate of idver a 
compound of 1 00 acid 4 - 21 6.45 base* Proust gives 
us 100 acid4-25S,SS base, ’fhe statement ip the table 
supposes 100 acid 4- SI 6*286, which almost coin- 
ciacs with the result obtained by Berzelius. 

Nitrate of mercury has not been mialyzed. But 
Messrs Braamchamp and ^iguiera Oliva found the 
peraitrate composed of 100 acid -f- 755.33 base. 

This constitutes a very near approximatimi to tltiA ta- 
bular statement, especially wiien we consider the 

Chenevix found tlie subnitrato of platiuum com- 
posed of 100 acid - 1 - BO 9 . 09 . '[Ms comos within 1 | 
per cenU of Our statenaent iu the table ; a sufiicientp 
iy near coincidence, if the difficulty of analysis be 
attended to, . ’ ' ^ 

According to Berzelius, nitrate of bismuth is com- 
posed of 100 add 4^142.69 base. Our . statement 
supposes it composed Of IW acid 4 - 145.42 ; a Sa& 
ficiently near coincidence for our purpose. 

Nitrate of uranium, according to Budiolz, is com- 
posed of 100 acid 4 - 232 base. This approaches 
pretty nearly to the statement in the table, which sup- 
poses the salt to be composed of 100 acid 4 - ii20A 
base. 

Thus, we have gone over the composition of the 
nitrates, witliout finding any thing inconsistent witli 
the Atomic Tbwry. On Uie contrary, they agree 
with that theory so exactly, irherevor accmrate me- 
thods pf analysis tan be bad recoipip; to,^ tWt we nmy 
iqjplythe theorj'iwitboi^ hesitot&pri^l deterpune the 
compbsitmu idtrales widen cannot, in the 

present state of the science, be analyzed correctly. 

But, when we apply Berzelius's law, that the oxygen 
in acid is a multiple of the pxygen ib tfic 
by a whale number to the nkr|^ we find that it 
fails in several cases, thou^'i^ lioldB in tlie greatest 
nutn^;: As nitric acid cofildhs 5 otOd4 of oxygen, 
it is uMous that it papnot combine with a sinde 
of a detttoxi^, without transgressing tue 
rule. Berzelius has fallen upon a way of recon- 
ciling /fife nitrates to his laW. According to hini| 
azoto is u compound of 1 atom of oxygen, and 1 atoti 
of Ht> Uiat^Hric acid, accordiqg to hiu>» fe ' 

a compjQifeid of 6 atoms oxygei^ and 1 atom ni^cutri* 

Thia o^lfiionjis certainly plausible, though it cttfinot 






be edopted^ till «omctbi|^ Mt^r ti^n imr nM^ is 
brought forward in suppbHi '^df it lief ^^^bow 'ex- 
amine the phosphates, of salts etill much 

more imperfectly analyzi^ thaib: 6f the three 

preceding genera. 




GtilAm iyiiPki>^dief^ 


Niunb<?r pt W^^ht of 


5290 Bfosphate of soda 
291 ,Bipbeiphate:of sp(, 
Phosphate of inpmonia 

293 Bi ' • " " 


-ijp 

l 3 / 2 d 0 


' ^*V" 


t^tie sdlts^' ai detennttied hi^xp^^ this triple 
ai^vhas hc^ out of the ta^ 

1 'ip^ro eon be no doubt that phosphate of lime is 
eotb^ed ^f ail' in^ipactt farticle of phosphoric 
aci^ ubited'with an integrant particle of lime* This 
is ithe case e^itb/ tlie sulphate, carbonate, and ni- 
trate of lime, sM unless the phosphate of lime were 
80.forme4^«|t|l^te^’a>w could not hold good. Ac- 
cordinit^ the salt must consist of 

1^ . aO^ 4* i ^ considerable 

nootW ofanalyseidf^phowhate oflknet but all de- 


viating so mach tltem each other, that little cond- 
• ^ ^*7 : detwje;can be put in any of them* Aceordiug to 

; ' in tvf? Khiprdibv it is v^mposeA of fOO acid + 254.a81 

' f ’ i'5 Ihhe. fit whioh^ he^ formed by saturating 

pho^onc t((aii|vid} marble, certainly was not the 
common phosphate.i^^hbe, but a subsalt, which has 


net yet l&MlacWaiNdy exa^^ According to 

294 ^|adr?Mteopti^lmte 1 calculations me rectificd),p% 08 - 

295 B4npStO<»hq^liateof»Ot®;V*^M4?» ^1*^75^ ',^.v -r ,yv^ __xj . 

296 Bi^hosp1iate^Jin4c>\ 2§.0OO 


i Bi^hosplmte of lic^ , 

29B Phomate of lime 

299 G^cispham pf 11^4^ 

300 

301 Ph(N^hatepfatr^tian' 

302 Phosphate m magnesia . 

303 ProtophoiphatOof Ooppef ,. f 

304 Perphosphat^of edpp^' ; 

305 Protophosphate of ireii 
SOSPerpbosphateofironM K 
007 Phosphate of lead ^ v 

308 Phospfa^ of zino 

309 Biphoa^tjp tf f ioo 

310 Phosphate of idokel 


Phosphate of 'potash, 
integral^ particle O^id, 


_ >A+ 4 ( SUU 
. 5 * 4: 5 ^ 36 * 8 w^. 

d,|df 4 B I $§» 974 * 

ic , 15^625 
2 ci 23 .^. 


ph^m' Of is; composed of 100 acid + ,82.186 
bas|, ; fl^iimpoa^^ much nearer the true com- 

po^^^;^0h|n Jt is not . correct. The salt which 
£ktfb^g 4b%mSf^ and constitutes earth of bones. 
It is the of the table* According to 

Fdi#Croy fifd'^WtqiiClin, phosphate of lime is com- 
' p^B^d of 100^fcid + 143.9 lime. Here there is still 
a ^ater error on the opposite side than that fallen 
iiltd by l^keberg^' Ikt their analysis approaches to 


" s 1 • i< 5 <ioa of mtitC^the ^phosphate of the' The 

5 t S Ma phi^ates Wf lime in the table were discover- 


\ P" + * L jZ*?^ ed by the autlJoV of this article, and are detailed by 
i Pj+ J r ; liiafia a paper on phosj^fic acid, read to the Iloyal 

So^^ty, but not y^ puWisheA 


Ij^A+l a :?* 7 i 20 
3 M + 12.345 
X 16.558 



ofl 
iicle of 

basi^V oUjg&t to^consbt dTlOO acid + 166«7§2 potash. 
Now, according to the ana^siS of ^uaiure jun. it is 
composed of 100 aOidH* According' 

to Berthollet, it is conned of 400 'acid4 199*342 
base* The author of mis article lately subjected all 
the tbK'e pbospbot^ of potash to a Careful analysis. 
The results agree exactly with the tabalar number. 

We are not acquainted ^tli any epualysis ei^boe- 
phpte of soda, except <m amde Ipt^y by pr ipiom< 
soil. He found of 100 ^ " 


soda. Now, 
it is composed or 
the difiGerence bttto^t' 
mental result >ipy be dt 
. TH ^odphiklos of, 


ef j&osphateifiii 4 ;t^s^^ 
But this result net agre^g wi^ 




rjdldtds^al^ 
tiidei of aCid.¥ 


eondnoes with two integrant par- 

it, black oxi^ of c^ppr unites 

wldi lwo integmnt pmisqles of 'sulphuric acid, and 
likc#iseVith two integ^urii particles of nitric acid. 


■ 4^^called, becauie it, 
"rWsistheai 
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Fho^ate of bai^tes, according to the experi* 
ments ^bf Berzelius^ is composed of 100 acid + 
259*7 Idbarytes* Our sta^ent in the table, found- 
ed on evidence, which seems quite satisfactory, sup- 
ples it a compound of 100 acid + 270.477 base, 
Ihe diderence here between experiment and theory 
docs not exceed 3 per eenif . 

If phosphate of strondan be composed of 1 inte- 
grant particle of phosphoric acid, and 1 integrant 
particle of strontiao, as there can be no doubt is 
die case, then its composition must be 100 acid + 
191.778 base, '" We have an analysis of this salt by 
. Vauquelin, eceorddiig to whona it is composed ^of 
'^400 acMi;^4* 142,^ basei ^ But the data upon which 
’M fo^jd^ his ^(dusioBs, ^were necessarily so in- 
. hpeurhte^^h^'^^ the erroneous notions ~ 

' wluch the composition of 

phoi^Ute bf Ihtie, that a hparer approadi to accu- 
racy could bet, bi h|s eate^ be expected. The num- 
bers in^ the table are the fi^Ult of experiments by the 
;<adtbor of ^^his article; 

^ It t^emi to be «,Jbw 4ii saline combinations, that 
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IVomic Hence we may conclude, that it will combine like- 
^ iutej^rant particles of phosphoric ucul. 

According to this slateiiient, it must be composed 
of MiO acid -|- 1 black oxWe of copper. Now, 

nccordiii^ to the analysis of Chenevix, it is compos- 
ed of 100 acid -f- 1 1-1.4:28 black oxide of copper, 
'riiis agrees with the tabular statement very 
nearly. 

We have the same reason for considering phos- 
phate of iron as a compouud of two integrant par- 
ticles of acid, :ind one of deutoxide of iron. Ac- 
cording to this Ktatemeiit, it ought to he composed 
of 100 acid lii(i.(>b7 black oxide of iron. We 
have no analysis of this sort. Lougier, indeed, has 
analyzed a substance which occurs in small prisms in 
Brazil, and in the Isle of France. He found it com- 
posed of 100 acid -f- 14.28.5 black oxide. This 

upi>roachc8 to a compound of 1 integrant particle of 
acid, and I integrant particle of oxide. Dr Thomson 
found two ])hospliates composed as in the table. 

The perphosphate ol‘ iron is a white injtoluble pow- 
der, obtained by prtripitatiiig ])ersulphate of iron 
by phosphate of anniioina. It has not been analyzed. 
Nor do we know whethi-r the tluoretieal iTsult, as slat- 
ed in the table, can be admitted to much confidence. 
This salt is converted into a subsalt, by the action 
of an alkali. 

i'hosphutc of lead has been analyzed with great 
care by three ditleretit chemists. According to Ber- 
zelius, it is composed of lOO acid .‘j80..5(i.5 base; 
according to Dr Wollaston, of 100 acid -f 870.72 
base; and according to Dr 'I'hoinsun, of JOO acid -\~ 
•T08.19 base. The mean of titese experiments gives 
us 100 acid -}- 88, nearly .8.2o8 base. This agrees 
with the composition of the salt, as stated in the table. 
It was iVom it, in part, that W(‘ deduced tk; weiglit 
and composition of phosphoric acid. 

The phos])hates of zinc, and phosphate of nickel, 
have been analyzed by Dr I'lnmison. 'I'lie compo- 
sition of these salts in the table is staled from this 
analysis. 

'J’liere is no analysis of the phosphate of mercury. 
We do not even know if it exists. But the perphos- 
pljate of )ncrcury has been analyzed by Messrs 
Braaincainp and Miguieru. According to tlieiii, it 
is composed of 100 acid -}- 2.50.887 peroxide of iiier- - 
rury. Now, if it be a eom])nund of 8 integrant par- 
ticles of acid ai)«i J integrant particle ul l)ase, its 
constituents ought to be 100 add -|- 200.1,5.0 base. 
'I'his may be con.sidered as identical with the experi- 
ment, since the difference is far within tlie limits of 
unavoidable error, from the inij)ei'feclion of our me- 
thods. 

Thus it appears, not only that no exception to the 
atomic theory exists among the salts ; but that it 
puts il in our power to determine the composition of 
all the genera of salts, provided we know thv* analy- 
sis of one species, with more accuracy than would re- 
sult from ordinary experiment. We have not the 
leiist doubt, that, when an accurate analysis of the 
phosphates is j)u!)lished, it will he found in almost 
every instance to agree with our table. We shall 
give another exatnple of a genus of salts, the con- 
rtituents of which we have determined almost entire- 
you 1. TAUT II. 
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Jy from theory, — wc mean the borates ; for very 
few of them have l»een hillierto subjected to aiudysis. 


Atomic 

riwory. 


(i i:n d s V. — Bomlcs* 



N limiter of 

Weil* lit of an 


Atoms. 

Inlejuanl 



Parlhle. 

.81 1 Borate of potash 

] p 

8.7.33 

812 Sub-horate of potash 

1 /i-|-2 p 

14.733 

813 Borate of soda 

2 h -f 1 .V 

i;U4i 

814 Suh-horate of soda 

1 ^ -F 2 .V 


81,5 Borate of ammonia 

1 h-\-\ a 

4.8;?8 

81(> Sub-borate of aminonia 

1 4-t-2« 

f).983 

317 Borate of magnesia 

J 4- 1 wi 

5.233 

318 Borate of lime 

U-f 1 / 

6..85S 

319 Borate of barytes 

1 />-f 1 12.483 

320 Borate o(‘ sirontian 

1 ft + 1 sir 

9.23.8 

.821 Borate of alumina 

1 /;-f 1 « 

4.858 

822 Borate ol yttria 

1 4+1// 

11.133 

328 Borate of glucina 

1 !'+' a 

12.586 

!124 Borate of zirc on ia 

14 + 1: 

8.358 

32.5 liorate of copper 

2 4 + 1 c 

1.5.466 

820 Borate of iron 

2 4 + 1 /■ 

14..58I 

827 Borate nickel 

2 4 + 1 « 

14.771 

328 Borate of cobalt 

2 4+ 1 c 

14.792 

329 Borate of lead 

2 4 + 1/ 

3.3.466 

830 Borate of zinc 

14+1: 

7.H28 

.831 Borate of mercury 

1 4 + 1 m 

28.733 

3.82 Borate of silver 

1 4 + 1 i 

17.483 

333 Borate of bismuth 

1 4+1 4 

12.733 

334 Borate of manganese 

2 4 + 1 m 

10.566 

.83,5 Borate of uranium 

1 4+1 !( 

J.i.7.83 

33(i Borate of platinum 

\ p 

15.894 


We shall take one otiicr genus of salts, as a far- 
thcr elucidation of the atomic theory ; and we shall 
select one of the vegetable acids, which have been 
.inaiyzed by Berzelius, that we may be able to judge 
how far the weight of an inti'graut particle of the 
acid derived from his aniUysis, will agree with the 
constitution of the salts. 
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337 Oxalate of j)0tasli 

Niinihn- ol 
AIoiiin. 

1 UX -j- 1 p 

tVeil'hl of .111 
Jiitueviint 
l*/irlnlr. 

10.6.34 

338 Binoxalate of potash 

2 ox -j- 1 V 

15.268 

339 (iuadroxalateof potn‘'h 4 os -f- 1 p 

24.536 

.840 Oxalate of soda 

2 o.r + 1 

17.150 

341 Oxalate of ammonia 

1 oj: -f 1 a 

6.783 

342 Oxalate of magnesia 

1 ou’ -f 1 m 

7.211 

343 Oxalate of lime 

1 f I / 

8.254 

314 Biiioxdlute of lime 

2 us -f- 1 / 

12.888 

3 1-.5 Oxalate of liary tes 

1 ex-f I 5 

14.36,5 

346 Oxalate of strontian 

1 ox^ 1 xi 

11.534 

347 OxjUale of alumina 

1 (;j -f 1 a 

6.770 

348 Oxalate of yttria 

1 vs -F 1 p 

la.OUd- 

349 Oxalate of glucina 

1 oj: -f 1 gl 

14.467 

.8.50 Oxalate of zireonia 

1 o.r-|- 1 a 

10.29Q 

351 Oxalate of copper 

2 ox -f 1 c 

19.26V 

4 IT 
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Atnma* 

'riiroiy. 


Oxalate of potash 1 
and copper 
Oxalate of soda and 
copper 

351 Oxalate of ammonia* 
and copper , 

355 Oxalate of iron 
35G Peroxalate of iron 

357 Qp'i^te of nickel 

358 ^ixalffte of cobalt 

359 Oxalate of lead 
3G() Oxalate of xinc 
SGI Oxalate of mercury 
3G2 Oxalate of silver 
3G3 Oxalate of bismuth 
3G4 Oxalate of manganese 

365 Oxalate of uranium 

366 Oxalate of cerium 

367 Oxalate of platinum 


Number of Weight • f an 


Atoms. 

Intccraot 

P.-rttcle. 

2ojr-fl^4-l c 29.902 

Soar-j-ls-l-I^^ 32.410 

2 or 4-1 rt-fl 0 26.051 

2 or -1-1 i 

18.383 

3 0x4-1 i ' 

23.017 

2 or 4- 1 M 

18.573 

2 or -f- 1 c 

18.594 

2 or 4-1 1 

37.242 

1 or 4- 1 z 

9.661 

1 or -f 1 w 

30.634 

1 or -f 1 .V 

19.348 

1 or -j- 1 h 

14.628 

2 or 1 m 

17.401 

1 or 4* I 

19.634 

2 or -j- 1 c 

23.115 

1 or -f 1 p 

17.795 


According to the analysis of Berzelius, exliibited 
in a preceding part of this article, oxalic acid is a 
compound of 21 atoms, namely, 12 atoms of oxygen, 

8 atoms of carbon, and 1 atom of hydrogen. But 
there can he little hesitation in doubling the quantity 
of hydrogen found in this acid by Berzelius ; be- 
cause this will greatly increase the simplicity of the 
composition of the acid, and the difference is consi- 
derably within the unavoidable errors in such expe- 
riments. In that case, the acid would be consti- 
tuted of 1 1 atoms ; namely, 6 of oxygCMi, 4 of car- 
bon, and 1 of hydrogen ; and its weight would be 
().070. But the a eight of an atom of oxalic acid, 
even when thus corrected, will not agree with the 
known constitution of the oxalates. Berzelius ana- 
iyzed oxalate of lead with great care, and found it 
composed of 100 acid -f- 307-5 oxide of lead. Now, 
it appears from all the genera of salts which we have 
i'xamined, that the yellow oxide of lead unites always 
with 2 integrant particles of acid. The weight of 
an integrant particle of yellow oxide of lead is 28. 

1 00 

Now, 307.5 I ; I 57 I 4.528 =: the weight of an 

intcgFuni particle of oxalic acid. Now', this is very 
nearly one half of the weight resulting from ana- 
lysis. To obtain this weight, it^ would be neces- 
sary to quadruple the quantity of hydrogen found in 
oxalic acid b> Berzelius, and to consider it as com- 
posed of 3 atoms oxygen, 2 atoms carbon, and 1 
.itona hydrogen. Now', it deserves to be noticed, 
that this is the constitution of oxalic acid adopted 
by Ml Dalton [Annnls nf Philosophy, III. 179.), ob- 
tained, we presume, from an examination of the coni< 
position of the oxalates, and Irom the analysis of 
oxalic acid, previously made by Dr Thomson and by 
(iuy-Lussac and Thenard. Whatever confidence the 
ifcfiaJyticui experiments of Berzelius may be entitled 
to, w'e have no alternative in the jrresent case but to 
adopt tlic conclusion suggested by the oxalates. The 
auulysis of these bodies is much easier, and therefore 
more likely to prove correct, tlian that of oxalic acid 
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itself. We may adopt 4.625 as the weight of an Alom^* 
atom of oxalic acid ; and consider it as a compound I'kcwVy. 
of 6 atoms, 3 of oxygen, 2 of carbon, and 1 of by- ^ 
drogen. Its composition would then be 

Oxygen - - - 64.739 

Carbon - - - 32.413 

Hydrogen ... 2.848 


100.000 

We do not pretend to reconcile this result with 
that obtained by Berzelius ; but the constitution of 
the oxalates obliges us to adopt it as nearest the truth. 

We have three analyses of the oxalate of potash, 
one by Dr Thomson (Phil. Trans. 1807 A one by 
Vogel {Sch'wcigger*s Journal, II. 470), and one by M. 
Berard ( Annab tie Chimir, 73. 270). The state- 
ment in the table supposes the salt a compound of 
100 acid -j- 129.477 potash. Now, Dr Thomson’s 
analysis gives us 100 acid 122.86 base, Vogel's 
100 acid -f- 1.32.558 base, and Berard’s 100 acid -|- 
102.757 base. The first two analyses, especially the 
second, are very near the truth. Berard’s is a good 
deal mere incorrect. Dr Wollaston has shown, tliat 
binoxalate of potash contains exactly twice as niucli 
acid, and quadroxalatc ol‘ potash four times as much 
acid as neutral oxaluU' of potash. 

If oxalate of soda be composed of two integrant 
particles of acid, and 1 of soda, it must bo com- 
posed of 1 00 acid -f 85.045 soda. Now , the analysis 
of Vogel gives us 100 acid -f 82.563 base, which 
agrees very nearly with theory. 'I’he analysis of 
Thomson and Berard arc both conKsidcrably more 
incorrect. 

Supposing oxalate of ammonia to be constituted 
as represented in the table, it must be a conq>ound 
of 100 acid -f- 46..374 ammonia. Now, the analysis 
ofBerzelias gives us 1 00 acid -f- 4.5.264 base, and 
that of Berard 100 acid -f 44.369 base. Both of 
these agree well with the tabular statement. 

iSupcroxalates of soda and of ammonia exist, but 
we did not give them a place in the table, os they 
have been but superficially examined. The first is 
probably a compound of 3 integrant particles of acid, 
and 1 integrant particle of soda; the second no 
doubt contains 2 integrant particles of acid and 1 of 
ammonia. Oxalate of magnesia, supposing it con- 
stituted as hi the table, is a compound of 100 acid 4- 
5.5.610 magnesia. Now, Bergman's analysis gives 
us 100 aciu-f 53.846 base. This agrees sufficiently 
with the theory. The analysis of Thomson and 
Berard are both very faulty. It is not difficult to 
see how they were misled. 

Oxalate of lime has been analyzed with great care 
by different eliemists, Bergman, Thomson, Berard, 
Vogel, Gay-Lussac, and Thenard, &c. But the re- 
sults differ considerably from each other. The rea- 
son is, that various oxalates of lime exist, and that 
experimenters are always sure to get a mixture of 
them, when they form oxalate of lime by precipita- 
tion. The neutral sfilt must be composed of 100 
acid 4- 78.117 lime. Now, Vogel’s analysis gives us 
100 acid 4- 76 lime, which is sufficiently near to 
show us, that he calculated the composition of the 
neutral salt. Dr Thomson gives 100 acid -f 60 lime, 
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this must have been a mixture of neutral oxalate 
**^^*'y and binoxalatc of lime. Bcrard found 100 acid -f 
Aiiracfi^i. Thennrd, and Gay-Lussac, nearly the 

same proportions. All these must have been mixtures. 

I'he analyses of the oxalate of barytes hitherto 
made, do not corres})ond with its composition as re- 
presented in the table ; owing, probably, to the same 
causes that have occasioned inaccuracy in the 
analysis of oxalate of lime. This salt ought to be 
composed of 100 acid -f 209.991 barytes. Dr 
Thomson’s analysis gives us 100 acid -f 142.86‘ base, 
and Berard’s 100 acid -|- 16'4..‘J base. Both of these 
are very far from accurate. 

Oxalate of strontian, according to the statement 
in the tabic, ought to be composed of 100 acid -f- 
148.894 strontian. Now, according to Dr 'i'homson’s 
analysis, it is composed of 100 acid -f- 1.51.51 base. 
This agrees sufficiently. Berard's analysis is much 
less accurate. He obtained 100 acid 11 9.5 base. 
The oxalates of alumina, yttria, glucina, and zircouia, 
have not been analyzed. But there can be no hesi- 
tation in considering their composition os stated in 
the table to be correct. 

Oxalate of copper, according to the constitution 
of it given in the table, is composed of 1 00 acid 
107.898 black oxide of copper. Novr, Vogel found 
it composed of 100 oxide -f 100 acid, including a 
little water. This agrees sufficiently with the theore- 
tic statement. The three triple oxalates are com- 
posed respectively as follows : 

1. One integrant particle oxalate of potash, + 1 
integrant particle oxalate of copper. 

2. 1 oxalate of soda -f- 1 oxalate of copper. 

3. I oxalate of ammonia -f- 1 oxalate of copper. 

This agrees with Vogel’s analysis. He found oxa- 
late of potash and copper composed of 


Acid - 45 

Potasli - 30 

Oxide of copper 25 


100 
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Oxalate of soda and copper of 


Acid 

4{).48 

Soda 

19.02 

Oxide of copper 

23.50 

Water 

11.00 


100.00 


And oxalate of ammonia imd copper of 


Acid - '47.5 

Ammonia - 10.5 

■ Oxide of copper 25.0 

Water - 17.O 


1 00.0 



Alomir 

•nir<iiv 

(I 

Altmrtioii, 


The remaining oxalates, if we except the oxalate 
of lead, have not yet been subjected to an accurate 
analysis. The composition, as suted in the table, 
is deduced from a comparison with the other gene- 
ra of salts, and there can be no doubt that, in gene- 
ral, it is correct. 

It would be easy for us to exhibit the composition 
of the remaining genera of salts ; but we have al- 
ready extended Uiis ai'ticle to as great a length as is 
consistent with our limits. The remaining genera, 
indeed, have been so imperfectly examined, that 
they would throw no additional light on the atomic 
theory ; though that theory would enable us to cal- 
culate their compositions in most coses with suffi- 
cient precision. Wc have omitted, likewise, tiie c4/o- 
rides and iWa, two numerous classes of bodies ana- 
logous to the oxides to wiiich the atomic theory ap- 
plies, with as much precision as it does to those sub- 
stances which wc have examined in this article. 
But these two classes of bodies being but recently 
discovered, are not probably so familiar to the read- 
er, as to warrant our introducing them without any 
previous explanation. ( j. ) 


ATTRACTION. 


Oencrnl 

Observ'd. 

fioua. 



The word Attraction (see Encyclop(€dia\ is used 
to denote what we observe, when one body approaches 
another, or tends to approach it, without any apparent 
impulse, or other cause, to which the motion can be 
ascribed. 

We have instances of attraction when iron ap- 
proaches the magnet,— wlien certain bodies are placed 
near an excited electric, — ^when a stone falls to the 
earth. We say likewise that the earth attracts the 
moon ; by this mode of expression meaning no more 
than that the moon is continually deflected towards 
ihe earth, from the rectilineal course which it would 
otherwise pursue. It is likewise in this sense that wc 
must be understood, when we say that the sun at- 
tracts all the planets. 

In the instances already mentioned, attraction ex- 
tends to a distance. In other cases, it is confined 
within limits so extremely narrow, as to become im- 


pcTCcptible at an interval which cannot be apjirecial 
.ed by the senses. Of this kind is the attraction 
whicn takes place between the particles of the same 
iiuid, os is apparent from the round figure of small 
drops. To this clas.s likewise belongs the attraction 
between fluid and solid bodies ; whence originate Uie 
very interesting appeanmees observed in capillary 
tubes, and other kindred phenomena. An attraction 
between the small elementary particles of all solid 
bodies, is manifest from the force with which they 
cohere, or resist an endeavoui to separate them. In 
many cases, the intensity of this force is prodigiously 
great in contact, or at the nearest distances; while it 
ceases to act, upon making the smallest separation be- 
tween the parts. Lastly, Chemistry devolopes innu- 
merable instances of attraction between the molecules 
of tlie bodies about which it is conversant ; insomuch, 
that it is to this principle, under the name of affinity, 
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Aftrartinn. tJuU Wi' midA ultiinntcly ascribc tho VArioiiki clecompo- 
sirions and new combinutlona which occur in that sci- 
ence. 

All tlicsc ])hoiiomena, alihoiigli very different from 
one another in other re.spccts, yet have this in com- 
mon, that we observe, in certain bodies, a tendency 
to approacli one anotlier, and to resist a separation, 
with some degree of force. The facts are certain, 
and arc attended with no ambiguity ; and it is to cx- 
press these facts tliat the tt'nn aHradion is used in 
physit^K. 

WjKIikeVvise obst'rve, in some bodies, a tendency to 
fly off from one another when they are brought near. 
This is called rcpulxiov. 

Tlie word force has, in general, some degree of 
obscurity. It is used to denote the cause of motion ; 
hut w'e have nt) direct knowledge of it, and we judge 
of its intensity by the oflect which we suppose it to 
produce. In all our reasi)ning concerning forces, it 
is the changes of motion which we measure and com- 
pare together, and which are really the subjects of 
our thoughts. Attraction and repulsion arc forces, 
or principles of motion, known to us only by the 
])lu'noTneua w'c observe ; hut the circumstance of 
their implying action at a distance* is an additional 
source of obscurity, iu which other kinds of force do 
not participate. 

It certainly is inconceivable, that motion should 
he produced at a distance, when no connection can 
be traced betw cen the body moved and that which is 
«uppo.scd to produce the motion. We are strongly 
impressed w'ith the prejudice, that a body cannot act 
t)Ut where it is ; and we find difficulty in admitting 
that the mere presence of two bodies, without the in- 
tervention of any mechanical means, can be a satis- 
factory cause of motion. On this account, Attrac- 
tion has been classed by some with the occult quali- 
. ties of tlie schools ; and the favourers of this doc- 

trihe have been reproached with reviving exploded 
notions in philosophy. Impulse is u principle of 
motion mure familiar to us, and to which w-e are nor 
disposed to make equal objection. Whenever the 
communication of motion can be traced to this 
Kourct;, we are satisfied that the eftect is justly ex- 
plained. Hence, many philosophers have been of 
opinion, that impulse is the only cause of motion 
that can be admitted br phjsicul science ; and many 
attempts have been made to reduce to this priitcijiJe, 
all cases in which ilistant bodies act on one another. 
With regard to these attempts, it will besufficit-nt to 
remark here, that they are all built upon hypotluvsis : 
no evidence is adduced to prove tliat such things ex- 
ist, as the elastic ether, or grjavific matter, whicli they 
set out w'ith supposing. And, as fjir ai> sucli systems 
have no other object hut to obviate the difficulty of 
action at a distance, this argument alone is sufficient 
to confute them, without adverting to the ditficuliie.s 
that attend each of them sejiai ately — their inconsist- 
. ency with the received laws of motion — mid the in- 

numerable contradictions and improbabilities to which 
tliey arc liable on every side. 

A little reflection is sufficient to show, that, in 
reality, wo have no clearer notior^ of impulse as the 
cause of motion, than we have of ul traction. We 
can as little give a satisfactory reason why motion 


should pass out of one body into another, on their AHracir^ 

contact, as we cun, why one body should begin 

move, or have its motion increased, when it is placed Tl ’ * 

near another body. It is equally impossible in both 

Citses to prove that there is a m cessary connection 

between the related facts; in this respect, both the 

phenomena are alike inexplicable. 

Wlien motion is produced by impulse, it is pro- 
bably the rircunisiance of contact apparently taking 
place, which leads us to think that tlie eirecl is so 
clearly exjiluined. It is in this inuiiner only, or by 
actual contact, that we ourselves can move exter- 
nal objects. We have no power to produce motion 
in distant bodies, except by the intervention of other 
bodies on which we act immediately. Impulse is, 
therefore, a cause of motion familiar to us, and 
strikes us its the plainest, niui most sat isfnclory, ulti- 
mate prineijile at wliich we can arrive. On the 
other hand, when one body attracts another at a dis- 
tance, there is nothing f'jiiniliar to u.s with which we 
cun compare it ; our curiosity is exi:ited, and we are 
led to seek out some hidden connection between 
them. 

Hut, it may be doubted whether there is actual 
contact in any case of the communication of mo- 
tion. When a body is impelled by the air, it will 
hardly be affirmed that the particles of that elastic 
fluid are in contact with one nnother, since there is 
no space, however small, within which u given bulk 
of it may not be C()n)pre.s.sed, by applying an exter- 
nal force sufficiently great. The particles of air, 
therefore, act on one another at a distance ; and the 
.same thing must he true of all other elastic fluids. 

And, by tlio way, what is litre said is sufficient to 
prove, that no schenu*, founded on the hypothesis of 
an elastic ether, will enable us to account for at- 
traction ; because such a contrivance can do no- 
thing more than substitute one species of action at 
a distance in the room of another. There is good 
reason to think that absolute eontuct never takes 
place in the component parts of tlie hardest and 
most compact solid bodies. This seems to be an 
unavuiduhle c’onscquence of the fact, well establish- 
ed by experience, tliat all bodies contract iu their 
bulk liy cold, and expand by lu'at. It is, therefore, 
not only nut iinpijssihle, hut it is evi n in some de- 
gree probabli', that the communication of motion 
may, in every instance, be a case of action at u dis- 
tanre. 

If, then, we are apt to tliink that impulse is a 
clearer phy.sical principle than mlrartion, tliere is, 
in reality, no good ground for the distinction ; it has 
its origin in jirejudiec, and in our mistaking the pro- 
per object of natural pliilosophy. All our researches 
in nature arc confined to the ji lien omen a we observe, 
and to tile laws by which iiey are regulated. A 
physical cause is no other than a general fact disco- 
vered by a careful observation, and an attentive 
eompari.sori. of many particular and subordinate facts. 

We have no evidence, independent of experience, 
that any consequence, deduced from a physical 
cause, will actimily take jilace. There is, in this 
ca.se, no necessary connection from which we can, 
with absolute c(;rtainty, infer the expected event, ■* 

If. then, w'C regard impulse and attraction as princi- 
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fi fountlocl in fact, nntl regulated bylaws, contlrm- 
hy observation and experiment, they are botli 


equally entitled to be classed as physical causes, and 
they ought both to be admitletf as of equal authority- 
in explaining the phenomena ot the universe. 

If we turn our attention to tlie different kinds of 


attrai;tion «*numerated above, and inquire what pro- 
gress has been made in tluj investigation of their 
laws of action, we shall find that, generally sjieaking, 
this hraiich of physics is little advanced. We arc 
very impei-ft'etly acquainted with magnetical and 
electrical attraction. We know still less of those at- 


tractive powers whicli take placi* at small distunees, 
and which are confined within such narrow limits, 


both wanting, in order to guide him in this rcscaicl* Aitra rtifi»- 
without danger of wandering. Yet he was aide to 
penetrate so far into the i-a\jses of the j^lanetary mo- 
tions, as to foresee that they would not Jong con- 
tinue latent; ho t('lls us, he was persuaded that 
the lull dispovt'ry ol‘ those mysttrit^s was reserved 
for the next age, when (.Jod would reveal them.'* 

So full an exposition of a physical sysUan ’of tlie 
world, as is contained in the writings (>f Kipler, 
coniil not fail to draw' the attention of succeeding 
phiJoso[»lu‘rs. Many remarks coneerning.^e prin- 
ciple of gravitation are to be found in yJJu^Titings 
of I'ennat, Koberval, llorelli, and other aulluds. But 
no one, before Newton, entertained so clear and 


that their mode of action escapes the observation of 
our senses. Attraction is, indeed, much used by 
philoso])lier.s to account for many important natural 
phenomena ; but their explanations are oflen vagm-, 
and destitute of that precision which ought always 
to be aimed at in physical science, 'fhere is only 
one class of phenonieiia in which the laws of attrac- 
tion have been fully developed. We allude to gra- 
vitation, that principle w'hicb occasions the fall of 
heavy bodies at the surface of the earth, and which 
retains jthe platiels and comets in their oibits. de- 
ferring the other species of attraction, which are 
little susceptible of general discu^sion, to their seve- 
ral heads, we shall now confine our attculion to gra- 
vitation. 

liiM-ovriy 'I’raees of the princij)le of gravitation art to be 
ortlie Lnw foutid in writers of great antiquity. lUii their spe- 
t)f (liwiici- culuiions on this subjeet do not go bi'ycmd a vague 
notion of a tendency which tlie planets luiw' to one 
another, or to a common centre. It wtmld C(mtri- 
butc little either to cnlerlainment or instruction, to 
collect all the passage's of ancient authors that speak 
of this principle, 'flu' revival of the true system of 
the world by Copernicus, introduced the most ad- 
mirable .simplicity in the explanation of the plane- 
tary motions, and likewise led to mon; just conjec- 
tures concerning the laws by which fliey are upheld. 
Copernicus himself attributed the round figure of 
the planets to a Umdency which llieir parts possess 
of uniting with one another; thus extending to all 
the planets which w'e observe at tlie surface of the 
earth, lie sfopt short, indeed, at this point ; con- 
ceiving attraction to be conlined to the matter of 
each planet, without making it extend from one 
planet to another, so as to actuate all the bodies of 
llie system. 'Phis step was made by tlie hold and 
systematic genius of Kejiler. Adopting the opinion 
of l)i (jilbert of Colchester, that the eartli is a great 
magnet, Kepler formed to himself a notion of attrac- 
tion, in some respects remarkably just, lie says 
that the earth and moon attract one another; and, 
were it not for some powers which retain them in 
their orbits, they would move towards one ano-^ 
tlier, and would meet in llieir common centre of 
gravity. He attributes the tide to the moon^s at- 
traction {virtm I ractorii'i (j'u<v in luna w-bicli 
heaps up the waters of tlie ocean immediately un- 
der her. Blit in many respects, his notions ot at- 
traction were fanciful and extravagant ; a more per- 
fect knowledge of the laws of motion than had been 
attained to in his time, and a new geometry, wer-j 



systematic a view of the tloctrme of universal gra- 
vitation as Dr Robert Hook. In his work on the 
motion of the eartJi, published in 11)74, twelve year.s 
before the appearance of Newton's Pritmipitiy lie 
lays down these three positions as tlic foundations of 
his sy.stem, viz. 

“ l.v/. That all the heavenly hodits have not only 
a gravitation of their parts to their own projier 
centre, but likewise that they niutuaily allract each 
other w ithin their spheres of action. 

“ -idhp That all bodies liaving a simple motion, 
will continue to move in a straight line, unless eon- 
tiiiiuilly deflected from it by .s(»me cxtrLiiicous foive, 
causing them to dtscrilx' a circle, or an ellipse, m 
seme oilier curve. 

‘‘ This attraction is so much the greater, as 
the bodies are nearer.” 

The principle of universal gravitation i> Iutc very 
precisely enunciated. Dr Hook seems ti iiuve clear- 
ly perceived, that the plahetary motions are the result 
of an attraction towards the sun, and of a rectilineal 
tuotioii produced by a projectile force. Not having 
dcscovcred the law according to whicli the force di- 
minishes, as the distance from the sun increases, he 
contrived experiments to elucidate his theory. Hav- 
ing suspended u ball by means of a long thread, he 
placed another hall upon a tahh' immediati'ly under 
the point of suspension, and he caused the suspended 
bull to revolve round the stationary one, W hen the 
moveable ball was pushed laterally w ith a force pro- 
perly adjusted to its deviation from the perpendicu- 
lar, it described an exact circle round the hall on the 
table ; in oilier ca-ses, it described an ellipse, or an 
oval resembling an ellipse, having the other Ixill in 
the centre. l)r Hook observed, that although tliis 
experiment, in some measure, illustrated the planetary 
motions, yet it did not represent them accurately ; 
because the ellipses wliicli the plunetsS describe, have 
the .sun piaeeu in one focus, and not in the centre. 
Thus, at tlie appearance of Newton, many things 
were known, or rather surmised, that prepared the 
way for the rliscovery of tlie principle which regu- 
lates the celestial motions, 'ibis does not detract, 
ill any degree, from the glory of Newton, who, dis- 
carding the conjectures of his predeccssor.s, proposed 
to himself to investigate, with mathematical strict- 
ness, the law of the lUtnictive force, and to ascertain, 
with precision, its siitii(‘icncy to retain the planets in 
their orbits. He invented a new kind of geometry, 
which w'as necessary to enable him to accoinjilish 
his purpose. With this help, aud by admitting no- 
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AUrjciio?i. thinj> without the sanction of the estubhshed princi- 
pies of'Dynatiiics, he deduceil from the motions of tlu' 
celestial bodies, the law of universal gravitation, the 
most important and the most general truth hitherto 
discovered by the industry and sagacity of man, vi/. 
“ That all the particles of matter attract one an- 
other, directly as their masses, and inversely iis the 
squares* of their distances.’’ The particular occasion 
which gave rise to the speculations of Newton, on 
the subject of gravity, is noticed in the life of that 
great mip^in the Evrifclopfedia ; and, in the article 
"Astro^u*^ (Part JV. Chapter II.) there is an ac- 
count of the several steps of the analytical process of 
reasoning, by wliieli the above general law is inferred 
from the motions of the celestial bodies. 

Having arrived at a principle which helong.s to 
every part of matter, another inquiry conics into 
view. Setting out from this principle, it is now ne- 
cessary to proceed in an inverted order, and deduce 
from it, by synthetical reasoning, the phenomena 
wliich we observe in the universe. The first step in 
this process, is to find oe.t the attractive force of the 
planets, which arises from the united attractions of 
their component parts. Two things only are involv- 
ed in this investigation, viz. the know'ti law of attrac- 
tion between the particles of matter, and the figure 
of the attracting bodies. Tliis is a subject of great 
importance, and it is connected with some principal 
points of the system of the world, with the theory 4)f 
tlw figure of the planets, that of tlie tides, and many 
other phenomena. It is but imperfectly discussed in 
Newton’s immortal work ; and there is no part of 
his philosophy which has been improved more slow- 
ly by the labours of his followers. We now propose 
to treat of it at some length, endeavouring to lay be- 
fore our readers as complete a view of this part of 
science as the nature of our work will permit. 

'ith laying down some dcBnitions, and 
some properties of elliptical sphe- 

solid generated by the revolving of 
an ellipse about either axis is called a spheroid of 
revolution. If the ellipse revolve about the less axis, 
the spheroid is oblate ; if about the greater axis, it 
is oblong. 

Let k and h' denote thi- two axes of the spheroid, 
k being that of revolution ; and let x and y be two 
coordinates of a point in tlie surface of the spheroid, 
having their origiii iu the centre, x being parallel to 
the axis of revolaiion, and y perpendicular to it ; 
then the equation of the spheroid, wliether oblate or 

X" ir 

oblong, will be •jjjj -f = I. 

Dcf. 2. An elliptical spheroid, in general, or an 
ellipsoid, is a solid bounded by a finite surface of the 
second order. Let AC B and A D E ( Plate X XX. 6g. l . 
This figure represents one eighth of an ellipsoid con- 
tained in one of the solid angles formed by the 
three principal sections) be two ellipses that have 
the same axi:> AO, the same centre O, and 
their planes perpendicular to one another : from 
any point K in the common axis, let there be 
ilrawn ordinates in both . llipses, as KC and KD ; 
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Dcfiiiiiions Wc begin v, 
and Pro. demonstrating 

, . 
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then, having described an ellipse of which KC and Atiiacliou.,y 
KD are the semiaxes, the periphery DMC of that . 

ellipse will be in the surface of the ellipsoid. This ^ 

solid figure has a centre ; three axes crossing one 
another at right angles in the centre; and tliree 
principal sections made by planes passing through 
every two of its axes. 

Let kf k\ k"t denote the three semiaxes ; viz. 
k = OB, =: OE, k” = OA ; and let x, y, z de- 
note three rectangular coordinates of a point M in 
the surface, tlie coordinates being parallel to the 
axes, and having tiieir origin in the centre ; viz. 

MN =: u*, NK = y» and OK = z; then the equn- 

y* 

tion of the surface w ill be p + = I ; 


it is easy to prove from the foregoing construction. 

The ellipsoid becomes a sphere, wdien all the ilirte 
axes are equal : it becomes a spheroid of revolution, 
when two of them are equal. 

1. If any plane cut an elliptical spheroidy the section 
toill be an ellipse. In ike spheroid of revolution^ a 
section made by a plane perpendietdar to the axis of 
retool ut ion is a circle.-— All this follows so easily from 
the nature of the solids, that wc need not stop to 
give a formal demonstration. 

2. I/' a straight line cut (wo concentric ellipses, 
that are s imilar and similarly situated, the parts of it 
between the outer and inner peripheries are equal to 
one another. 

Let AlIBK and MDNC (Plate XXX. fig. 2.) be 
two similar and similarly situated ellipses that have 
the same centre 0 ; and let the straight line AB cut 
them both ; then AC and BD are equal. Bisect CD 
in L, and through L and the common centre draw 
the straight line HMNK to cut both ellipses. Be- 
cause the ellipses arc similar and similarly situated, 
and that CD is an ordinate of the diameter MN, it 
is plain tliat AB will be an ordinate of the diameter 
HK ; wherefore, AB and CD being both bisected 
in L, AC is equal to BD. 

.s. I/' there be two ellipses, one tvithin the other, 
such that, any straight line being drawn to cut them, 
the parts of it between their peripheries are equal to 
one another ; ihe'ic tllipscs are concentric, similar, and 
similarly siluaUd. 

LclD (fig. 2.) be any point in the inner ellipse, and 
through!) draw 1.1', terniiniiting in tlie outer ellipse: 
then, if we make I'tr ir DE, Ci must be a point in 
the inner ellipse. Hence all the points of the inner 
curve are determined, when tluj outer ellipse and 
the point D are given : wlieretbre there cannot be 
two dilferent curves, both passing through D, that 
will answer the conditions. But an ellipse described 
through D, concentric with the outer ellipse, and si- 
milar to it, and similarly .situated, will answer the 
conditions (2). Wherefore the two ellipses are con- 
centric, and similar, and similarly situated. 

If a straight line be drawn to cut two elliptical 
spheroids, that have the same centre, and are similar 
and similarly situated, the part of it between the outer 
and inner surfaces will be equal to one another. 

Conceive a plane, which contains the straight line, 
to pass through the commou centre of the solids ; 
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^ traction, the sections made by the plane will be concentric el- 
' lipacfi (1.) ; and these will be similar and similarly si- 

' tuated, because the solids arc so : wherefore the 
parts of the straight line bct\^ccn the surfiiws are 
equal (2.). 

5. IJ two elliptical spheroids that have the same 
centre^ and are similar and similarhf situated^ he cut 
hy a plane, the two sections will he concentric elliiyses 
that are similar and similarly situated. 

For the sections are ellipses (1.) ; and, any straight 
line being drawn to cut them, tlie |)arts of it between 
the peripheries will be equal (4.) : wherefore the el- 
lipses are concentric, similar, andsimilarlysiluated(3.) 

(i. Let ADE and CFG sj concentric 

ellipses that arc similar and similarly situated \ let AO 
and CO, in the same straight line, be two of their axes, 
and let DE, drawn through C, be perpendicular to 
AO ; then if CF and CG be two chords of the inte~ 
rior ellipse that make etjual angles xoith the axis T’O, 
and if the chords DM and DN of the exterior ellipse 
he drawn respectively parallel to CF and CG ; the 
sum <f CF and CG xoill he C(/ual to the sum or differ- 
ence of DM and DN, according as they both fall on 
the same side, or on different sides of DE. 

For draw KF parallel to ("F, audit will likewise 
l)c parallel to DAI. Because CF and CG are equally 
inclined to CO and to DE, it is plain that DN and 
KP, which arc parallel to Cl' and CG, are likewise 
equally inclined to DE : consequently DN =: EP. 
Drau a straight line through the common centre to 
bisect DM in E, and that straight line will likewise 
bisect EP, parallel to DM, in li : and because tlu* 
ellipses are similar and similarly situated, the same 
straight line will likewist* bisect the chord CF of the 
interior ('llipse, in K. Because DC = CE, tlierefore 
DL -f Ell = 2CK. = CF. Wherefore DM -p DN= 
2DL + 2EH = 2CF = CF -f- CG. 

The demonstration of the otlau* c.we, when DM 
luul DN fall on ditfereiit sides of DE, is entirely si- 
inilur. 



Some general Properties, resulting from the Law (f 
Attraction, that obtains in Nature. 

7. Li t AB and EF (Jig, 4.) be two indefinitely 
slender pyramids, that are similar to one another, and 
both coynposed of the same hontootowous matter, which 
attracts in the inver,se proportion of the square of the 
distance : the attractions of the pyramids upon par- 
ticles placed at the vertices A and E, arc proportional 
lo the length of the pyramids. 

Conceive each of the pyramids to be divided into 
an indefinitely great number of thin slices of equal 
thickness, by planes parallel to its base'; then, if CD 
and GH be any two of these slices, their attractions 
upon particles placed at A and E, will be propor- 
tional to 1^, and Now, these are equal : for, 
AC E(i“ 

the solids CD and GH, having the same tliickncps, 
they are proportional to the sections CM and GN, 
that is, to AC- and EG®, because the pyramids are 
similar. Wherefore, the attraction of any one of the 
,slices in the pyramid AB, upon a particle placed at 
A, is equal to the attraction of any one of the slices 
in £F upon a particle placed at E. Consequently, 
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the V hole attraction of the pyramid AB, is to the ^thaetj^ 
wdiole attraction of the pyramid EF, as the mmibcr 
of slices in AB to the number of slices in El'\ that 
is, as the leuglli AB to the length El'. 

Cor. I. The attractions of any portions of the py- 
ramid, are as the lengths of' the portions. For the 
attractions arc proportional to the number of slices in 
the portions, that is, as the lengths. * 

Cor. 2. If the pyramids have dilferent densities, 
their attractions are proportional to the lengths mul- 
tiplied by the densities. For, in this case, the at- 
traction of each slice will be proportionplTcJVts den- 
sity : wherefore, the attractions will be as the den- 
sities niulli[>lied by the number of slices ; or, as the 
densitie^ multiplied by the lengths. 

8. Jf there be two similar solids composed of iio 
same homogeneous mailer, xvhich attracts in the in- 
verse proportion o f the square of the distance ; an if 
tu'o particles of matter, similarhf situated with re- 
gard to the solids, will be attracted by them Xiith 
forces that are proportional to any of the homolooous 
lines of the solids. 

Because the solids arc similar, they may he re- 
solved into an indetinitely great number ol‘ slender 
pyramids, and frustums of pyramids, that are similar 
to one another, and similarly placed in the solids; each 
pyramid having its vertex at one of the attracted pai- 
tides. The direct attraclions of ai\y corresponding 
pair of pyriimids will have constantly the same ratio to 
one another : for they will be as the lengths of the py- 
ramids or frustums (y.); tliai is, because the solids arc 
similar, as any two homologous lines of the solids. 
Wherefore, the whole attractive forcc«, eonqioundcd 
of all the direct attractions which act in directions 
that make the same angles wit/i one another, will 
likewise have to one another the pro[>ortion of any 
tvvo of tlu^ homologous lines of the solids. 

Cor. If the two solltls have difl'erent densities, 
their attractions will he proportional to the densities 
multiplied liy any hoiuolngous lines of the solids 
(7. Cor. 2.)? 

i). If there hr two concentric elliptical sqiheroids 
that are similar and similarly situated, a particle 
placed anywhere within the inner smfacc will be hi 
equilibrium, or will be urged equally in all opposite 
directions by the shell of homnocneous matter contain^ 
cd between the two surfaces, supposing the law of at- 
traction to be that if the inverse proportion of the 
square of the distance. 

Let P (Plate XXX. fig. Ti.) be a particle placed 
w'ithin such a shell, and let a slender double pyramid, 
having P for tlie common vertex, be extended to meet 
the surfaces of the solid on both sides of P. The por- 
tions of the pyramid, AGIIB and CEFD between the 
surfaces on opposite sides of P, will have equal 
lengths (4.) : wherefore, these portions will attract 
a particle placed at P with equal forces (7. Cqr. J.). 

The same thing may be proved of all the pyramids 
wiiich have their vertices at P, and fill the spheroids. 
Wherefore. P is attracted equally in all opposite di- 
roctiuns by the homogeneous mfitter contained *bc-* 
tween tlu‘ surfaces of the spheroids. 

10. Tofnd the attradive force if an indefniieh/ 
slender prism, acting in' a direction parallel to the 
prism, upon a particle if matter placed anywhere. 
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Lot BC (Plate XXX. fig. f).)bc a prism of liomoge- 
neoiis mailer, upon llic indefinite)}^ hJc'ii(1<t haseCll, 
and let a particle of matter be placed at A ; <lraw All 
and AC to the dxtreinirie.s of the pt ism, and AE to any 
point in it ; and draw AD perpeiidiciilur to BC. Let 
S =: base CIL and put AJ) = «, DK =r x; llie ele- 
ment of the prism is = S x ; the element of tlie 


attraction in tlic direction Alij 


S X dx 
'““AE^ ’ 


and 


the element of the attraction in tlic direction pa- 
S X S X 

tn the ’ 


rallcl 


the prism, is = 


No„, /-IX^^Consu 


S 


(fl“ -f X^) “ 


■^AE= 

S 

d'^ -f 


=r Const. 


— A'F* con.stnnt quantity is determined by 


making the fluent begin at the end of the prism 
nearer to A : wherefore', the whole attractive force of 
the prism, in the direction parallel to the prism, is 

= ^ {111 ~ AC } ■ 

(■or. In like manner may the attractive force of the 
prism be found, wlien the attraction of the particles 
is proportional to any function of the distance. 

Let AB =r /, AC r: / ' ; 8uj)posc that <p ( /') is the 
function of tlie distance that ex|lresses the law of at- 
traction ; and put ^ {/) Y (/”) ; then the 


attraction parallel to the prism, is == 

Sx=i=|yL/)— 

observing that the attraction is alw’ays positive. 


Attiiaction or Spheres. 

Aitractiun 0 / f he same homogeneous matter j at- 

ofSplicres. t^aei particles placed on their surjaccs., xi ith forces pro- 
portional to their radii. * 

Spheres being similar solid figures, this proposition 
is no mori' than u particular case of what was be- 
fore proved (8.). 

Cor. If the spheres liave different deiisitie.s, tlie ul- 
tractions at their surfaces are proportional to their 
radii multiplied by their ih iisitie.s (8. Cor.), 

12. The force xoith wMch a particle, placed am/- 
xxiherv wothin a sphere of homogeneous matter^ is urged 
itixvards the centre, is proportional to its' distance from 
the centre, 

(.'oiiceive acor'.eentricsphero to be described, w'hich 
contains the attracteil particle in its surface ; the 
mutter between the two .surfaces will exert no force 
on tlie particle (.0.)> which will therefore be urged to 
the centre, only by the altraetion of the inner sphere, 
in th^^ surface of which it is pJaced : but this force 
is proportional to the radius of the sphere, or to the 
distance of the ])article from the centre (IL). 

J3. Let PS a and ABC (Jig, ^.) he two spheres 
of <he same homogeneous matter, which attracts in 
ihe inverse proportion oj the s(/uare of the distance : 
let the centres of the spheres he at M and D, and 
take Ml{ etjnal to the radius (J' the sphere ABC, 
jinl LI) cijnal to the radios nfthe sphere J*NQ : the 
4 


attractions oJ the spheres upon particles placed at AttrnriW 
H and E arc to one another as the squares of the radii ' 

of the. spheres. ^ 

Jn tlie spheres draW two great circles perpuulicu- * 
lar to the diameters and AC, that pas.s lliroiigh 
the points K and E ; and let and A/>C hi’ two 
great circles, making equal indefinitely small angles 
ISiVlp and BD^ wfith ihe great circles PND and 
ABC. Let I IK and PO, parallel to PQ and AC, 
he any two chords of the circles P;Ai and AhC, 
that subtend similar arc.'^, or arcs containing the 
same number of degrees ; and through HK and EG, 
let planes perpemlieular to the circles P^(i and 
AhC, be drawn to cut the portions of the spheres 
contained 111 tlie angles NMy; and BD/; : join UH, 

RK, MH, MK, DP, DG, EP, EG. Because the 
arcs subtended by IIK and EG, arc like parts of their 
circiimferences, it is plain, that the angle RMII = 

IvDP, and RMK=:EDG. And because ED = 

MllzzMK, and RM=:DP=:DG {hpp.), iliere- 
JVire RH = EJ', and RK = EG. 

Conceive the chords UK and I'G, together witli 
the jilaiies passing through them, to change tlieir 
place a little, so as to describe two slender prisms, or 
elements of the portions ot‘ the .spheres eoiilained in 
the angles N.M/> and BDX. It is plain that MU and 
DO, the distances of the chords IJG and PG from 
the centres of their circles, are constantly propor- 
tional to MN and DB, the radii of the spheres; 
wherefore RT and OS, the perpendicular sections of 
tlie small prisms, arc similar figures, and havi' to one 
another the same ratio that MX' has to DO^, or 
MN'^ to DB*. Now’, the attraction of the prism 
HK urging a particle at R to the centre M, is = 


I (10.) ; and the attraction of 

the pvi&m P(» urging u particle at E to the centre D, 

is =: OS X l — T: 7 r f • consequence 

I i'jI* LG j 


XT 


^ 1 IfH 


1 

RK 


of what was proved, 


nil 


J 1^_ J 

RK *“ LP KG; 


whert fore the attra(‘ti<ms of tlie pri-sms are to one 
aimther as X'f to OS, or as iMN - to DB-. — The same 
thing may he pruveil of all tlic elenieiits of the two 
portioh.s of I he spheres contained in the angles NMy> 
and BD// ; vvlieit. fore those portions attract particles 
ill R and P’ with lorees proportional to the squares of 
the radii of the spheres. But bt eause the small an- 
gles NM/iand BD^ an' eijual, each of the spheric 
may he divided into an equal number of such por- 
tions; wherefore tlie uttructioiis of the whole spheres 
upon particles placed at R and E.ure proportional to 
the squares of the radii of tlie sjiheres. 

Cor. 'I'his |ij'opoFitiun i.s true, when tlie particles of 
matter attract one another w ith Ibrces proportional to 
luiy proposed fimction of the distance. 

Let RIl = i:p =: f, and RK =; EG =r /' ; then, 
adopting the same notation as before (8. ('or.), the at- 
tractions of the prisms urging particles placi d at Rand 
to the centres M and D, are respectively X'i> X 

{n/y-* (,/')} . andOKrx =t: : 

consequently, those attractions have the same pro- 




portion that RT has to SO, tif MN® to DB*. ' 

* fore the attractions of the whole Ispheres arc ih. thO 
same proportion, ‘ , 

14. ^ parlicle placed an^here iKn/thout a 
homogeneous matter whkn attracts in the inverse 
proportion of the square qf ike distance, kill he nrged 
io the centre of the sphere, mtha force that is 'invitfse- 
I y proportional to the sqmre of the pmiicle' i dUitfsikce 
frm the centre. ' 

Let ABC (PlateXXX. fig, 8.) be the ^ere, 0 its 
centre* and P a particle without the sphere : conceive 
a concentric sphere PMN, of the same homogeneous 
matter with the sphere ABC, to be described with the 
radius PO. Then, by the last proposition, the at- 
traction of the sphere ABC upon the particle P, is 
to the attraction of the sphere PMN upon a parti- 
cle placed at A, as AO*^ to PO^, But the at- 
traction of the sphere PMN upon a particle placed 
at A, is equal to the attraction of the sphere ABC 
upon the same particle ; for the attraction of the 
matter between the two spherical surfaces exerts no 
force upon a particle at A {Q.). Wherefore; in the 
proportion set down above, the two middle terms 
art* constantly the same wherever the point P is 
placed without the sphere ABC. Consequently, the 
first term of the proportion must follow the inverse 
ratio of the last term ; that is, the attraction vf the 
sphere ABC upon the external particle at P is in-, 
vcrsely proportional to PO^, 

1 /). The same law of attraction being supposed, a 
homogeneous sphere will attract a particle placed xcith* 
out it, with the same force as f all the matter of the 
sphere were collected in the centre. 

Let y denote the distance of the particle from 
the centre ; then it follows, from the last proposi- 
tion, that the attraction of the sphere upon the 

particle will have, for its measure, ^ ; A denoting 

a constant quantity that will be determined by any 
particular case ; that is, by the actual attractive 
force corresponding to any determinate distance f^om 


tadiitt of thie sphere s r, the density of theA 
contained fa it / then the mass, or Ms; 

being the circumference of the circle whose 

diame^r is "unitVand the attraction of the sph^tc at 

d^stancejri^Qm the centre This.is still 

true at tlie surfa^ of sphere when /s r, ,so that 

the attraction at the surfac^ ; wbic^|^j[^s- 

siobj qrhh the help of what is prWe'd in enables 
uSto cmnpare'the intensities of the attractions of ho- 
mogeneous spheres, at all distances from the centre, 
without or within the shrfaces. 

Cor. 1. A shell of hoinogcncous matter contained 
between two concentric spherical surfaces, will at- 
tract a particle placed without it, With thes^nie force 
os If all tlie matter of the shell vrore collected in its 
centre. 

Foi* the attractive fe^e df such k shell is equal to 
the difference of the atti^tibns of two concentric 
Spheres of tlie rame hqmogeiiebu^ matter witli 
shell. ' • ■■ ' ;; " ; ■ '* : ■, 

Oor. A sphere pho)]^ of concentre shells, 
that vary in according 'to law, 

will attract « Jmcle placed without it, with the 
same force as #eU the.' matter tme ccdlected in the 

centre.:' v'’-:; 


t of ohe'shell iCor, L), 


For this havl^ be^'f 
it must he true any nbinber of shells; 

If p (r) denote ^e density at* the distance r from 
the centre^ the quantity of matter in the sphere will , 
be =: 4 w.y * p {r), and the attraction on a par- 

tide without the .sphere af the distance/ from the 

^ 4 ir./’p (r),r®afr 

centre a: ■ 

, 16. Two spheres, each composed qf concentric shells 
qf variable density, attract one another leith the same 


the centre. Let r denote the radius of the sphere,!' , force as if all the matter of each were collected in its 
and M its mass ; then no part of the matter of tho „ centre. 

sphere being nearer the attracted particle, than.; For the attraction of a sphere A upon every par- 
(/— r), and none of it more remote than ( ; ticle of anothotc* Sphere B will remain the same, if 
the attraction of the sphere on the particle will be--; ^suppose dl fte matter of A -to be collected tn its 
« f'V^qntre (15.). But the attraction of any partioljes of 

greater than and less than— nefa*;)^Tm^T.p]aXie^ in A's centre, dpon 

( f^ r) ( f-^r) And opposite to Urn attraction of cupon the 

* itect matter so placed : and, again, the attention of 

is always contained between tuoM liibiu^ ; centre of A, 


fore ^ 

which requires that A = M. Jor, if A were greater 
than M, such values of/ might be Ibundl as would 

A ' M ' ' ' 

niake equal to, or greater than n — ^ ; mid, if A 

were less tlian M, such values of/ might be found 

as would moke ~ equal to, or less than • 

Therefore A =; M ; and the attraction of the sphere 
M 

collected in the centre. 

\’01.. I. I'ART II. 


unchanged, if we suppose the matter 
Sbf B fo jtwiitoi^ted in its centre. Wherefore A at- 
the same force as if the matter of each 
eollictcd in its centre.’ ; ' ^ 

ihat the^^ftklet ef mtilttr attract 
^ropisiftmfd iq the distance, d body (f , 
attract or ^ ^ - 


K 'with the in the ' same 

. .. ■»» -» .. Jj'j ‘ _ .1. . .. .. • li''; T 


is equal to or the same as if *all the mattci^ were, (%#^,h^thccentSrfed!gTavitydftheM^^^^ 


„ . jo^iri P©, and hi any plane pass through j 
Let L he# small part, or element of thiellkiJty, and 

' ; '41 




AitmetiAn. from L draw LK pen»eftdicu1ar td the nlaiii&|^dng 
through PG, and KF pel|^ndtcu^ tb FG ; |oJi» PL 
and PK. Put dm to denote the of tnattcrt 

or the mass of the element Li.theh 
urging the particle in the dw^ctfett 5# 5c PL x 
dm^ v^iich, by the reaolution of £brcea> is^ei^iiivalent 
to the two forces, Pit kdWk and KL x ^nt^i.and, 
again,' tlie single force PK, X dm is equiyalebt to the 
two forece FK % 'dm$ ihd PF X dm 'sz PG x 
Gf X Wherefore, the attraction of the element 
particle at P, is eq^yalent to these four 
aepi^^l^breei, 'vi«i ,P x rfat, FK x 

KL X ufgc iW F respectively :m 

the dh^ctiphe;TO, GF, FK, KL* But, from the 
nature of the centre of gravity, the sOm of all &e 
Ibrces, KL X dm^ that urge uie particle P tp one 
Mide of the plane passing through PG, is just equal 
to the sum of the forces that urge it to the other side 
of the same plane j and the sum of all the forces. 
FK X dm^ that urge P to one side of the hue PG, is 
just equal io sum ofi^e jiB^ces tlipt urge it to tlie 
other side qf the samC' ll^%apd the sum of all the 
forces, GP X ufMP Inwards the point G, 

is just i^uol to the, »hiu forces that urge it 

from ti» same foe preceding 

forces :^^uolly destroy bne^^moth^ excepting the 
forceSl 'PG X OM, foe sum of extended 

to all foe:<ifomeu^ of ^he’M;foifotiing oody, is = PG x 
mass of foe bodyi. attraction ‘ 

upon P;-is foe .itl^ter of foe body 

were Oottected in its cepli^’dEl,^ ' ‘ ' 

C6t* foipposing thatfoe pandcleirm matter attract 
with a f<mce proportional to fo^ distamce, a homoge- 
neous sifoere w^iattsao^ a particle placed any where 
in the same manner qs iif all the matter of the 
sphere were collectod in' foe centre. 

For foe centre of gravity of a homogeneous 
«(plierc, is the same as foe centre of iUi hgure. 
'i'his corollary is likewise true of a Sphere composed 
of concentric shells of variable density ; and it is easy 
fo apply foe demonstration of (l6*) to prove tliat, in 
this law of attraction, two spheres, fafo composed of 
concentric shells of variable density^ will attract one 
another with the same force as if the matter of each 
were collected in its centre. ^ 

18. To invest^fftd ivkai flrp,ik^ lam of atiradiont 
in regard to the^diaiance, according fo xahkk a shell ^ 
homogeneous mdifer,Mif$(^ed beptueen txeo mneenirte 
sphemoal surfaf!;e^ jsUl 0r(Kt a parfkle placed tfiithout 
il, in the same unomerM^ aU the maiter of the shell 
xvere cokecied in the . 

It fois been proved fogt this property actually be- 
longs to; hcmog^eous shells in the J^w of attraction 
wliicii dblahss m hafore, and likewise when foe parti- 
cles of matter' with a forpe proportional to 

the distance biit it is interesting to Imow whether 
it is confined fo these foo cases foone, or extends to 
other laws i)f attraotipA* This oaii|bj!^,,be d^foover- 
«d by a direct .analysis. ) ' 'J?.?’;, ■■■ 

Let r s: PC (fig diateufo attract. * 

ed^point from the cmitre ;lfo :!foe foell'; a CA foe 
mdiueof the iimer smrfrcehf w fou 

distance of P from jtny point in foe ^ 

drawn tlic diameter AD through let AMD and 
AND be two great circles, mahiiig^w^ oueAnofoer, 


: ah fofotfiiutely small ongfo MAN s dq\ and let two A 
SnX^l t^los uMG, indefinitely near one another, 
Of #hich A and D are the polos, meet foe former 
circles ;m M, N, i», » ; and draw M8, N8 to the 
centre of foe circle BMG. Put tf for tlw* measure of 
foe.j|^ AMf foen M(ji za u sin, MN := . u sin. B; 

Mpt iss udf; and the quadrilateral space MNnm = 
mX We may suppose foe thickness 
of foe shell Indefinitely small ; since, if the property 
belong tp An elementary shell indefinitely thin, it will 
be true of one of a determinate thickness, which can 
be resolved into such elements. Suppose the thick- 
ness of tile shell to be =r da ; then, the , quantity of 
matter in the port standing upon the quadrilateral 
space M'Nnm s;; u*du,dq,dd sin. A Let p (^fj re- 
present the direct attraction of a particle at M in the 
direction PM; then its attraction directed to the 

cei«tr^C=p(/) X 551= J X 9(/)i 

and foe attraction of the element of the shell in the 


samediraction =: u^du . dq* dB sin.O x 


r^u cos, 6 
~1 




J* dB siii.^ . 


•P(/): 


This expression is proportional to dq^ when B and f 
remain constant ; and, therefore (denoting by v the 
circumference of the circle whose diameter is unit), 
the attraction of foe whole zone contained between the 
small circles BMG, Img^ will bes: S cr. uVa . dB sin.B. 

f (/ ) ; and foe attractive force of the 

whole shell will be 

r— MCosJ 

j 

the fluent to be extended from t) = o to t? = -r. 

Again, the quantity of matter in the shell is 
and the attraction of this matter 
placed in the centre, at the disiaiicc r from P, is = 
4f^,H^du,<p (r). 

- If now wc equate the atr'-action of the shell, to the 
attraction of its matter placed in the centre, and 
leave out the factors common to both, we shall get 

W —J<1^ '•»'.< . . p(/) 

foe limits of the integral being the same as before. 

But J'* =: r* — cos. ^ ; then dB sin. B 


: also r— ^ » cos. B 
ru 


wherefore, 


' ' 'l»r 

by substitatipn, wc |^t 

. . k =:/(/= + r»_«*) p (/) ; 

or, which is equivalent, 4.r®f (r) . u = 

foe limits of this integral being from/z: r — u Xof 
s: r -I- tt, which correspond to B = o aiid Bzzv, 

Now Utf^.piX) = Y (/); if. 9 (/) 
— (/) = ’•"(/) i then, by taking the 
fluents between foe proper limits, we get 
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4i*r^f(r).u = dr . « 


— sj y(r+«)— \ 

If we develope the binpl^ fiincW« ib,ii|0l^ 
expression, aJl the even pmvs of it disappev , 
and the odd powers only will remain ; these; kut 
terms being all contained in this geAeml f<^^t|la> 

i ' , 

4 . 

V17. • ' . . »■ ' 

f rt(r) rf»»+i r(r) .1 *»+». 

. t ’ ■***+! !' > , ■ 

and, ob0erviogtlat^^-^^»rt'(r), the nMe ex- 


preuion will become — -m — ■ ' n,. 

1.2.5....2X + 1 

d*«^•lrY(r) d»»ry(r) 7 fti+i ; ; 
dj«»+i rfr*a I * 

which, again, is more aimply expressed thua^ via, 

. ri ifSSll 

4r* Ir'dr** 3 

1.2.3.e..2« + l dr 

Wherefore, by substituting the developeaaent in- 
stead of the functions, and then, by dividing by^ r* m 
we get , ;; 


p(r)s±^i±+-L 
dr ^ 1.2J 


fl dtrir(r)' 

Ir 


fldVYWl - fi>re,th8dJi 
upon the pi 
iTngthsPi 


From the nature of thefunction ¥ (r), we get p (r] 

; wherefore each of the remaiimg tena, 
must be separately equal to nothing : Hence 

from which we find r T (r) = i Ar* + AV— A*,r 
A, A'» A" being arbitrary constant quantities ; and 
this value of r Y(r), it is plain, will likewise render 
all the succeeding terms of the deydopement evanes- 
cent* Wherefore * , ^ ’ 

, . d.¥(r) . . A* ’’ ” 

Thus the most generol expression of tlm Uw of At- 
traction, that possesses the property in question, is a 
combination of tlie two laws above motioned, with ; 
each of which it coincides, according as ivd make the 
one or otlier of the constant quantitieseqUal to nothing* 
We have therefore a direct proof, that the law of na- 
ture is the only one which' will m^kc the attraction 
decrease as the distance increases, and in whidi a 
spherical shell, or a sphere, will ajtract Ja thp same « 


were, collected in theA^ ^ 

: JM^ace has arrived at the same conclusion by a 
Celeste, Liv* 2d* Chap* 2* 


AtTiflACTlON OF SPHEROIDS OF REVOLUTION. * * 

Ifl* AttracUin 

’ hetftioepnoMm mpsefp eimUar to one of^htroidi 

mUarfy Htuated, Ufhieh AJ^ and CP 
greater* or less, axes ; and lei FCfl itepcrpe^Aimlar- to^ * 

, jdB. C0ieem the ellipses to reeel'W doout PQ, soitsio . 

. deserthe An ind^nitelusmU angle ; tAsn, Supj^ing the 
lavi of attraction toot inversely fropoHion4 to the 
square of the distance, the thm solid qf homogeneous 
matter described.hy the elUpse APBQ, Vfdl attract a 
particle placed at P, in a direction perpendicular to 
any plane passing through PQ, xxdth the same fo^xe 
that the thin solid qf the same matter deserihed hy the 
elUpSe CMpN, M atjOrasda partitde f^ced at C 
perpndichUdrly to 

, From 0 diAw Cbf, CK^ making equal angles with 
C0, and PR, PTTespectiveiyparairei to CM, CN; 
and let Cm, Co, Pr , 1^, be drawn In the same maimer, 
and indefinitely'near the fbrmcr lines. While the 
ejili^ revolve Abniit PQ, the small sectors wlil de- 
scribe pyranddi that have their vertices at C and P. 

It is merest that the pyramid so described are si- 
milar : for j^eir aii||os i|t^C oMiP the plahes of the 
ellipses are eqnd; angles described 

by revedving AbbbiiP^^ equal, because 

me sectors are ^ih^y incfii^ to that oxis^ Where- 
fore, the direct attractibbsof all the small pyramids 
upon the particles P and C, are proportional to the 
lengths Pk, PT^ {PM, CK (7); end consequently the 
' forces that urge tlie partides P and C in a dhtetion 
at right angles to any plana passing through PQ, are 
prbportlonfu to the perpendiculars let fall dpon that 


prbportlona) to the perpendiculars let fall dpon that 
plane IVom R, T, Af , N* But, because PE, FT, 
CM| CN are equally inclined to PQ, they will make 
equal angles iinth nny plane passing through PQ : 
wherefore the", perpendiculars drawn to the plane 
firom R, t, M, N, will be respectively proportional 
to CM, CN, PR, PT. „ But CM + CN = PR 
PT (6*): wherefore, the sum of . ^e perpendiculars 
^ drawn to toe plane fVom M and Ni will be equal to 
toe sum of the perpendiculat'B drawn tt .It from R 
ittid T. Consequently toe forbe of the jpyramids PK 
and PT, which urges the particle P at right angles to 
toe plane, is equal to the fpree of the pyramids CM 
and CN, which urges the particle C in a parallel, 
direction. The same thing is true of all the small ^ 
pyramids that make up the thin. soMds described by 
the ellipses APBQ and CMDN ; and it is therefore 
Irue of the whole solids* • 

H It ii to be observed, that when toe pyramids PR 
and ^ fall on opposite sides of PQ, it is the dilfor-1 
Once of their attractions which is equal to the sum of 
the attractions of (iJM and CN : and it is the, 'P 
ence of the perpendioulars let fall from T and ft 
Ogjtoito sides ottoO pkne, whichisequal to 
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Attnctton. 30. Let APBQ, he a spheroid ^ rmiuHieif PQ, 
axis of revolution, and ACB a pU^ ihrod^ ihe 
centre perpendicular to PQ (Plate X^XLfg* 

If D & a particle in the surface if ike sj^proi^a^ 
DL perpendicular to the plane ACjB ijhmikefK^* 
tion of the spfteroid on a partkU jddcei at ike pole 
P, mill be to the force vAth vd^ich d particle placed at 
C, is attracted in the direicli^ian DL, as PC » to DL» 
Through D draw a plane parallel tort^ plnno 
ACBf iiid let the plane so drawn out tha,a:Kia PQ in 
F : draw the stnugm lino DFE to terminate in the 
spherd^, and de8oril;ve anotlter spheroid through F, 
having the same cenitte with the spheroid APiSQ, 
and similar to it* and simitarly situated* Conceive an. 
indefinitely great hummer oi' planes^ making indefi«:' 
nitely small angles with one another, to be drawn 
through D£) so as to divide . the two spheroids into 
an indefinitely great number of dUn solids, or slices ; 
then tlie sections which every one of the planes make 
with the spheroids will be simiU^iellipses, having the 
same centre (5*) ; and it |s manifest jtbat a stir^ht 
line drawn tlirough P al}^|lghftp|[lcs to 'D£, In. any 
one of the planes, wl^ ;,^S8 through the centre of 
the two ellip^ contdiired in it;: and will coincide 
with an axis of each. Wherefbre, the. force yith 
which every one of the slices, Or elements, of the 
spheroid APBQ attracts partite placed at D in 
the direction DL, is eqi^^to):tne forOe with which 
the corresponding slice, of tjhe spheroid 

GFHK, attracts.a nariid|[e;^l^; at. ^ the direc- 
tion FC (19.). VVhere^4^;Ji^ abstraction of 
the spheroid APBQ u(I^Q!ij|i!a'imri^ile at D, in the di- 
rection DL, is equal to the whme attraction of flie 
spheroid GFHKi nppn a particle at F. But the 
attractions of the sphei^pkis APBQ and GFHK, upon 
.patticles placed at P and <F, are to one another as 
PC to FC (8.). Wherefore, the attiwjition of the sphe- 
roid APBQ upon a particle et P, is to the force with 
which the same spheroid atlratits a pa^de at D, in 
the direction DL, as FC is to FC or DL. 

$ 1 . Let APBQ he a spheroid of reco/atwn, and 
PQ tlie axis f revolution, as bfbre^ JtfJ) be a par- 
ticle in the surface, ADPB (fg* l$*) a^seclionihrtn^ 
D, and the axis PQ, and DL perpendicular to PQ; 
the attraction of ihe ,.^h&'oid ujmi a partuda at 4 , 
tviU be to the fhrde 'iettk' vshickd partt^e at D is at- 
tracted, in the dirMdh ^DL, as AC is to DL- 

Through D dfaW; a plane perpendicidan tp AB, 
which cuts the ' sedtion ADB in the straight line 
DFE; and let a Splmiiaid FGHK he described 
through F, having the^^ni^^enutre 
APBQ, and similar 

Then, conceiving the two spheroids to be divided 
into an ind^nit^ly great number Of thin slices by 
planes passing^iBl^gb the force with which 
every slice, or diementi of lihe splierokt APBQ at- 
, tracts a particle at D iii the direction DL, will be 
^ Wial to the force with which the eorrespondid^l 
-suce, or of the splieroid FGHK attracts a 

particle at nttractionspf the sphe- 

roids APBQ and FGHK up^yaarticles placed at A 
and F, arc to one another as AG to CF (8.). Where- 
fore, the attraction of the* spWpid APBQiiipon a 
particle at A» is to the force^ij^ winch tliip aame 


sfdieroid attractaa particle at D, lA; the direction DL» Attrsetion. 
DL* 

two hut propositions will enable us to find 
both ^i^fdetion and the intensity of Uie attraction 
of a bOhiogeitieons spheroid of revolution upon a 
partudd placed , anywhere on the surface, when we 
have asoerta^d the attractive forces at the poles, 
and at the c^UXiifercihce of the circular scctiommado 
by a^plmia^ the centre perpendicular to the 

axiij ; Foribe wMe attraction at any point, is the 
coihimund force arising from the attractions per- 
pendicular to the axis, and parallel to it. The next 
object of our research is, therefore, to determine the 
two Ibrces ahpye-mentioned, viz. the attraction at 
the. poles, and at the circular section, equally distant 
froQS both poles. 

. ^:ifl* Let ABD jbfi^i indejiniielp slender pyramid, 
of xohich the bai$ BD is perpendicular to the edge 
=: base BD, and f = length 

AD i t^^ attraction f the vtkole matter 

of the s 


\rttmid upon a particle placed at the vertex A- 
'"I s Xf then the section MN par^lel to 


the bai^ BD le 


B,x9 

7^* 


and, MP s element of the 


prism sTf 


Bid^dx 


W: 


and the attraction of the element 


MP 


upon a particle placed at A si 


~ r ' 


tlic 


fluent of which is = ~ =: attraction of the pyramid 

AM upon a particle at A. And, whenx this 
B 

becomes^ s attraction of the pyramid AD upon 
*/ 

a |>articlc placed at A. 

, is. To investigate ike attraction of a homogeneous 
spheroid of revdution, upon a particle placed at the 
pbtf* 

Let P (fig, 35.) be the pole, PCQ the axis of re- 
volution, and APBQ a section of the spheroid by a 
plane passing through PQ, and any point M, in the 
aurface; draw PM^ Pot indefinitely near PM, and 
Idm perpendicular to Pot. Conceive the plane PMQ 
to revolve about PQ, so as to describe the indefinite- 
ly small angle BCO ; then the small triangle MPm 
will describe, a slander pyramid, having its vertex at 
P, and Jbf^ which the base is a rectangle, contained 
by Mw' Sfid ,KT; for the point M moving parallel 
to H, it will describe a line equal aqd parallel to that 
€kecribo4^y B, namely, to RT. 

Hit PM^^; and the angle KPM, li^ich PM makes 
w}th;«i perpendicular to the axis, = 6 ; and the inde- 
finitely small angle BCO = rff. D»en Mot zxfd 0 ; 
RT=sCRxd#5=/co8.tf,rfj6; and B, tlie base of 
tlie slender pyramid described by the triangle MPot, 
xsd p/db cos, wherefore, the direct attrac- 
tion of the pyramid on a particle at P = ^ (22)5= 


Attraction. d(p^d^coB* 6./; ftttd the elcmentai^euractioniiif thd< 
spheroid in the direction PC = direct attracli|pti of 
'PS 

the pyramid X dp,d&cdB» ^ sin. 0jfi ■ 

Again, let MR ss CR 9 Vt PC a; AC si ik^ t 
then ^ =:/cCs. ; jc a d; if we substitute 

these values in the equation of tlio ioHd (1.), we get 

, y*cos.?d / 

V — ^ — - i j hence 




ain.^ 

0T 


^^y rtject the higher powers. When this is done, Attrs egom 
preceding expression of the polar attraction, viz.^^V^^ 

■ ■ ' • ( « — ore. tan. e ), 

wilibeas W. (1 +e*)(i- i**'*^- 

And, if k' r 4- f®, be the radius of 

the equator^- then 3 so that the attraction 

at the pole will be ^ » 


cos.®tf 4. -psin.^tf ; 

By substituting the value of/ just found in the pre- 
ceding expression of the elementary attraction of 
spheroid, it will become 

d ^ cos, (J . sin.® S ‘ ' 


x'O+rr)- 


2 m. . 


A'® 

cos.*^ 4* p 8in.*d, 


which must be integrated from^so to^^!!s24r; 

flf ' - " iflii' 

and from <Jrroto^ = ^; denoting alwaysthe half- 
circumference when radius is unit. 

In an oblate spheroid k is less than pdt 
= and x=sin. 0; then the element of “ 
tractive force will become, by substitution, 

2k^^k» z^d^ _2 k'^.d<p f , cdz 


Icdz- 


•:at- 




and by integrating from z = 0 to 2^ =: 1, we get, 

2k'^k.dip ( I 

tan.ej; 

for tlje force with which the matter between the 
planes PBQ and POQ urges tlie particle P to the 
centre. Wherefore the whole attractive force of the 
spheroid upon a particle at P is ' 


4fr.kn f 


And, because 


■ I 


c-«arc. tan. e 1 


= mass of tlie spheroid s= M, 


we get the measure of the attraction of the oblate 
spheroid upon a particle placed at the pole, equal to. 

arc. ton. <f | . 

In an oblong spheroid, k is greater thaq ‘ f put 
k^ — A^*=4:? e*; then the element of tlw att^Ctive 
force will become, by substitution, ^ : ; ' i ^ . . 

2k'’^k. j xH% j 

Iff- r:r;.?= -1^ tnr^ ~ J . 

whence, by proceeding as before, we^ get the mea- 
sure of the attractive force of the obli^g ji^berOid on 
a particle placed at the pole, equal to Vj i. 

, 3M fl. , 1 -fa 1 

Cor. In an oblate spheroid differing I jttW 
sphere, will be a vci^ small fraction, of 


" 34. To hmdigate the attraction of a homogeneoua 
^^heroid of revolutiont on a particle placed in the cir- 
cumference (f the circular section, made bp a plane 
through the centre, at right angles, to the axis of re* 
mlution* 

Let P (Plate XXXI. 1 6.) be the pole, PC the axis 

of revolution, A, a point in the circular section A OB, 
made by a plane through tpie centre perpendicular to 
PC. tjei M be any point in tlie suifhCe of the spheroid ; 
AMO a section through A and l^i by a plane perpen- 
dicular to AOB ; Am aline in trat plane indefinitely 
npr AM, and Mpi perpendicular to Am; ME petpen- 
dicitiar to AO, and RS to AB. Conceive the plane 
AMO to revolve^ about A, so ^s to deaqrtbe an inde- 
finitely smai) angle pAQv lM^ ihq tri|{0gle AMm 
wiirdoscrHie ajsl^ei^ p^rai^^ im vertex at 
A, and of which the base to a rectangle con- 
tained by Mm at4 iRT ; for!^ point M moving pai- 
ratlel to thq; point it wiU describe a line eqmkliib 
tliat described by R, namely to RT. • { 

Let AM saX; the angle MAR :s ^ ; and the angle 
OAQ r= dp : th^Mm S 2 fi$; and TR =s AR x dp 
. ss/‘cos. dp : Whereibre, B ss base of the pyramid 
de^ribedhy MAm ss coe, 0 ; and thodirect 

at^antipn ofthepyramid in the direction AM ± j(33.) 

= ;dj^ C 0 t*ff, Wherefore, the elementary at- 
in the direction AC sr di- 

tlie pyramidy,x ^ ^ ~ 

Vf 0 ,f ^ ■ 

RS±y,v,CSss«, CP=:/c 

andPSiP; Uien-(L) . 


But X rr/sin. 0;pss Aft ‘.'iin. =/cos. 0 sin. p ; 
and zsik' ^f cob, 0 cos. p ; wherefore, by sobstitu- 
tibn, weget 

' < < /''C08.^'<g ii>.«^» , (i'— /C(».<CO..f),_ , 

a T "pi ='• 

this ,^uatic 

/|s*v.l--£2!Li2Lf_ 




to get 
cos. 0 

«*>?*» 


value of/be substituted in the exp 
l ^bmentary attraction of the sphdrqid 
if epd it will become 


S', ' 



AUtirrion. 


C08.>^ t 


di eot» H 


TT 


cqB. 

which expresBion, when integrated' fjfpni fso tof 
= <T, ana from d ^ o to will ^ive the ettrac** 

‘ ♦i'in of half the spheroid : and the double of it, viz. 

At / Ja AAtt 9 A dfl'OOS. 

, 4« . «jpCOS,*p. — r V ifj T — r*» 

cos.*tf + ^ 8in?f 

being integrated between the saine limits, will give 
the whole attraction of tlte spheroid. 

In the oblate ^heroid, A is less than A' : Let A'* — : . 
t2 = fc?e*, andz = 8in.^: and, bjr substitution, the 
element of the attractive force will become 

4A'.rfc(w.«y. = 

I j_ r 

4*' . dp cos.* 9 . • ’ 1 - 

And, by integfa^ng from z^otoxs: 1, we get 

f:p}* 

for the force with wb^r^Uie matter between the 
nctioM that contain" thi!. ' angle OAQ,. attract, 
the partide A . to th, cenli^ Buty<ig cofc* f = 

+ co».*,)flai| + iMn^2,'} die value of 

. 'at 

whicli, between the limits f so, and 9 w, is ss 

wherefore, the attraction! of the spheroid on a parti- 
cle at A, is equal to 

3^.*' '^1** 

3 O 


r 

edz 1 

li+«*** 



SM 


5 edz edz \ J , 


wlidnce, by proceedti^ as before, we gdt the inca> 
sure of Uie attractive forca^’df th® oblong Jlfrh^roid 


upon a particle placed anywhere id the ^rcun^renoe 
of the circular section^ made by a plane t^mgb 
the centre at right angles to the axis, equal to ' 


• irr; 




Attiielkm. 


we 


get afl*. (1 -f e*) 5= : wherefore, the measure 

of the attractive of the oblate ^ber md on, a 
particle placed anywhere in the circomierQnCja of the 
-circular section mode, by ^.pliMie throu^ the centre 
at right angles to the equal to ; V 

ut i aJLL,1 

In the oblong spheroid, A is greater than k' ; put, 
A* — . A^ = A^ . e* : then the element of the attrac- 
tive force will become, by substitutioh, ' 

4A' dp co$.*^ . ’ jdpeos.^^ . 


Cor* in an oblate spheroidi differing little ff'om a 
^here, the higher powers of e* may be neglected. 
The expression of the attractive force at the equator, 

'1 ' 4. f r l 

viz. . |arc. tan. § 

will then become 

And if A'f the radius of the equator, s A -f r; then 
■-p ;zi (25. Con) ; and tlie attraction at the equator 
will be equal to 

25^ An oohfe spheroid of revoUuhn being given, 
it ii forked io find the memui'et tf the attractive 
forcef mt'ge a particle placed anywhere in the j«r- 

facii lit f direction perpendicular to the axis, and in 
a direction parallel to tU 

Let A and Id be the semiaxes of the ellipse by 
the revolution of which the spheroid is described, k 
being .tU axis about which it revolves : and let h be 
the p^endicular distance of the particle from the 
axis^ and a its distance from the plane, drawn through 
the< centre at right angles to the axis : Then, Irom 
which was proved in (20.) and (21.), the attractions 
sought will be found by multiplying the attractions 
at the pole, and at the circular section equally dis« 

itant from both poles, by ~ and ^ . 

Thus we get the attraction in the direction of 
^al to 

3M f 

and the attraction in the direction of A, equal to 

' SM r e > 

|arc.t.n.e— 

The same formulie likewise serve for finding the 
attractions upon a particle placed anywhere within 
the spheroia. For the attraction upon a particle 
within the spheroid is etjual to the attraction of a 
similar concentric spheroid, which contains the par- 
ticle in surfhee (9*) : *nd it is evident, that the 
coc^cientS, which multiply a and h in the above 
expressibttf, depend only upon the proportion of A 
ana Id ; and they are therefore the same for all si- 
miter spheroids. 

if/ we denote by A and B the coefficients of 0 
and h in the expressions of the attractive force found 
above, the whole attraction of ^le spheroid, which 
is compounded of. the forces ?. A and A . B, will 

be 2c ^/oTaT+TTbC And if denote the angle 
which die direction of this force makes with 0, or 

A B 

widi thO axis of the spheroid ; then tan. Tr; 

A 
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Attraction. Cor, In the very same manner we may determine 
the attractions of an oblong splieroici of revolution, 
upon a point in the surface, or wirlnn the solid. 

26. I/'kt k'y k*'t ihexemtaxe^ if a hnmoseneous eltip^ 
soidy be rel^fed to time of another euipsoid of the 
Same mattery A, A', A'', so that A'*-— A*=rA'*--A* and 
— A- =A/'*— A®, the attractions perpendietdar to the 
planes of the principal sectionsy •which the frst ellip* 
sold {Plate XXXl.fg. 17*) exerts upon a point deter^ 
mined hp the coominates h siu.Wy h* cos.m sin, n, 
h"cos.m cosM. respecHvelp parallel to k, k\ k'\ mil be 
to the attractions which the second ellipsoid exerts upon 
a point determined by the coordinates k sin,m, k' cos,m 
sin.tiy k"cos.m l ov.w, respcctmdy parallel to A, A', h*\ 
in the direct proporlwi of the areas if the principal 
sections to which the attractions are perpendicular. 

This proposition is an extension to all elliptical 
spheroids of what was proved of the sphere in (,13.). 
It is here cniin elated of the ellipsoid^ because the 
demonstration is not more difficult for that solid 
than for spheroids of revolution. 

Let ABDM be an ellipsoid, the semiaxes of which 
arc BC =r A, EC =A', and AC = k " ; and aedm ano- 
ther ellipsoid, of which the setniaxes are, be =: A, 
ec = A', and at; z= A* ; those quantities being so re- 
lated, that — A* = A'-’ — h\ and A"® — A® = A"*— 
A®. Also, let G be a point about the ellipsoid 
ABDM, so determined that GH, parallel to BC, 

A sin. m ; HK, parallel to CK, = h' cos. m sin. n ; 
and CK = A" cos. m cos. n ; and let g be a point about 
tlic ellipsoid abdmy so deterniined that gA, parallel to 
hcy = A sin. m; AA, parallel toccy =: P cos. m sin n; 
and ck::zk" cos. m cos. n. Then the force with 
which the ellipsoid ABDM attracts a particle placed 
at G in the direction GH, will be to tlie force with 
which the ellipsoid abdm attracts a particle placed at 
g in the direction gA, as the area of the section 
AEDM to the urea of the section occ/w, or as A' A" 
to h' h\ 

Let UP = A sin. d ; PO P cos. d sin, (p ; and 
CO = A" cos. d cos. p ; winch suppositions arc al- 
lowable, because they satisfy llie equation of the el- 
lipsoid (l.), wlititevcr be the iingU’s d and p. Draw 
CPM tlirougli the centre, and CN indefinitely 

near it; then CP = cos. d sin.® p -j- A"® cos.® pi 
and when c ^s.d ~ j, CM =z\/k'‘^ sin.-f -f 4"* cos.®^; 

Let the angle DCM = Y ; 


wherefore = cos..), 

PO A' 

then tan. ~ rr 7 r= t— tan. p; and, by taking the 


fluxions. 


' CO r 

t/Y _ k' 

' ‘'A*' 


dp 

cos,*^ 


but • 


C08.®Y k" ' co%,*p * C08.®Y 

— Rin.^p -f co^J^p ^ CM* 


=l-f 


^ A"® COS.®^ A"* CQB,®p ; 

wherefore rfY.CM* =s twice tlie sector MCN 
k' k\ dp. 

And, in like manner, in the other ellipsoid, if = 
Asin. $;pozxh' cos. d sin. ^ ; and co = A*' coi. d cos. p : 


then = €os.d, and twice 
cm 

A'A« dp. 


the sector men zz 


It is plain, from what has been shown, that, when Attinctlon. 
d varies, and jP remains constant in the expressiona 
of the coordinates, the points Pand will move along 

CiVI and cruy so that, in every position, -- == 

Let Q and q be indefinitely near P undp; and through — ^ ^ 

P .and Q draw lines parutlcl to MN ; and tbrungh p ’ 's, « 

and q draw lines parallel to mn. Let fel denote the 
quadrilateral contained between the parallels drawn 
through }’ and Q ; and S' that contained between 

the lines drawn through p and q : Then 

QC*_PC® 

MC® 


; and = 2L -— . wherefore, 


MCX 


't: 


since it is manifest that 

MC tnc ML me 

S MCN_A' 

wm "A' A"* 

Upon the quadrilaterals S and S^let upright prisms 
US and rs be erected, and be prolonged to meet the 
surfaces of the spheroids; join GR, GS, gr, gs. 
Then, 

GR® = (A sin. m — A sin. tf)® -f (A' cos. m. sin. n — 
A' cos. ^ sin. ^)®. 

-I- (A" cos. m cos. n — • A" cos. 6 cos. p)® ; 

^ r® =r (A sin. m-^h sin. D)® -f* (A' cos. oi sin. n 
A' cos. 6 sin. f)®. 

-f- (A* COB. m cos. » — Ai'' cos. H cos. p)® : 

And, by expanding these expressions, we get 

611*= |(Ai< + (*'»—*») cos.®fti sin.® w-h 

(A"® — A ®) cos,® m cos.® w) 

-f (A® -I- (A'® — A®) cos.® 6 sin.® p + 

(4"S — A®) cos.®*! cos.®f ) 

— 2 (AA sin. msin.d 4- k' A' cos. in cus.il sin. n sin. <£> 
-f A" k" cos. m cos.^ cos.n cos.p) | ; 

gr®=: ^(A* -h (A'® — A®) cos.® in sin.® w -f 

(A"'-i — A*) cos.®/» co8,®w) 

•f (A® -f (A'® — Ir) cosy^t} sin.®p 
, (A''®—/!®) cos.®(l cos.*f) 

^2 (hk sin. m sin. 0+ h' P cob, m cos. 6 siu. n sin. f 

-I- A" k’* cos. m cos. 0 COS. n cos. f) j . 

These expressions are equal, because A'® — :s: 

A'® A®, and *"* — fc® = A"*— i wherefore UG == 

rg^f And, in like manner, it is shown, thutG S = 

i..>^)9ow, the attraction of the prism RS urging a 
particle at G in tlie direction GH, is equal to 

S X — Jl| (10); and the attraction of, the 

prism rs urging a particle at g in the direction gA, 

is ssl X : wherefore these attractions 




.'S 

I ;rt , 


I 


,1 'll''! 

, ' "i 


■;!5 
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Attiacfioii- .JVC to one another as S to S', or as k'k** to 

The same may be proved of all the elementary 
prisms that make up the two portions of the sphe- 
roids contained between the planes BCM, BCN, 
and bem^ ben : wdicrelbrc, those portions attract par- 
, tides at G and with forces proportional to k'k'^ 
" //'A''. But the two spheroids may be divided 

into an equal number of sucli portions : wherefore 
tlic gj^eroids attract particles ploced at G and in 
ihcMlirections (ill and ^A, with forces proportional 
to A'A" and A'A", or to tiic sections AMDE and 
amile. 

Cor, 1 . This proposition is true Avhen tlie law of 
nttraction is expressed by any function of the dis- 
tance. Tlic demonstration is the same as in the co- 
rollary of (13). 

Cor. If the two ellipsoids be so placed, that 
their centres, and the planes of their principal sec- 
tions, shall coincide, the surface of the one will be 
entirely within the other. Also the point which one 
ellipsoid attracts, will be in the surface of the otlior, 
as is plain from the expressions of the coordinate. 
And hence, the attraction of one ellipsoid upon a 
point without the surface, is made to depend upon 
the attraction of another ellipsoid upon a point within 
the surface. 

Cor. 3. When the ellipsoids become sidieroids of 
revolution, the two principal sections through the 
axis of revolution become equal, and will be repre- 
sented by any two sections whatever passing through 
the axis at right angles to one another. But, in this 
case, the attractions of the spheroids on the points 
may be reduced to two, one acting perpendicular to 
the axis, and one parallel to it: And it is plain, 
that these attractions will be to one another as the 
areas of the sections, perpendicular to their direc- 
^ tions. 

^ 27* To Jind the atlraciion of an oblaie spheroid 

upon fl particle placed ivithout the surface. 

Let P be the radius of the equator, and k the axis 
of revolution : and let a be the perpcndicidar dis- 
t.incc of the point without the spheroid from the 
plane of the equator, and h its distance from the axis. 
In the first place, it is nocessaiy to determine the se- 
miaxis of another oblate spheroid that shall contain 
the given point in its surface, and such, tliat it shall 
have the same centre, and its equator in the same 
* plane, as the given splieroid ; and likew ise, the dif- 
ference of the squares of its semiaxes equal to the dif- 
ference of the squares of the semiaxefe of the given 
spheroid. Let A' denote the radius of the equator, 
and A the seiniaxis of die required spheroid : then, 
because the attracted point is to be in the surface of 

A® A*' 

the solid, we -b =1 : and, because 

A'- — A® = — A® = ; we get 


W!|pnce, 

a /r' =: a® 4. A® — E® -b ^(a» -b 6* — 1^)* -b Wf*’: 
and when h is dclermined, then A' =r v^A* -b ** 



- r , . c® A® Attraclkm, 

In consequence of the equation p + s 

we may. suppose, a ^ A sin. m, and b =; A' cos. m ; 

h 

let fl' s: A sin. m, and A' = A' cos. m ; or 0 ' = -r-a, 

n 

y 

and A' = X bi then the point determined by the 


coordinates a' and y will be in the surface of the given 
spheroid, and, consequently, it will be within tlie 
surface of the other spheroid. Let M' denote the 
muss of the spheroid of which the axis is A ; and let 

;,'2 lA m jL3 

e'® =: — p — =: — p — : then (25.) the attractions 


of this spheroid upon the point within its surface, de< 
termined by the coordinates a and A, are these, viz. 
I'bat peri>endjcular to the equator, equal to 


a' X 


3M^ 

A^ 




arc. tan. e' 


and that perpendicular to the axis, equal to 
3M' r 
2A? * 1 


*' X 


arc. tan. <’ 


ual tc 

1 . 

l + e'* 3 


But ( 26 . Cor. 3.) the attractions of the given spheroid, 
whose semiaxis arc A and A' upon the point without 
its surface determined by the coordinates a and A, 
will he found by niulti plying the preceding expres- 
A'® AA' 

sions respectively by p and jp . Lei M be the 


mass of the given splieroid ; then 


M' 


A'®A ' 


quenlly p 


M h M « . , _ 

M' * A ““ ST * a' * AA' ““ 


^ . *77 • 4; • Wherefore, the attractions of 

M' A M' A 

the given oblate spheroid upon a point, without the 
biirfacc determined by the coordinates a and A, are 
as follows, viz. 

The attraction perpendicular to the equator, equal 
to 

“ ^ } ! 

and that perpendicular to the axis, equal to 

, 3M f . , c' I 

‘XsATT? 1 Cretan. 

Cor. In the very same manner wc may determine 
the attractions of an oblong spheroid of revolution up* 
oil a point without the surface. 


ATTRACTIONS OF ELLIPSOIDS. 

28. Let AMBN be one of the principal sections of Attractionb 
an ellipsoid^ C the centrCf AB ana MN the axes, D a of Ellip- 
point in the periphery of the section, and DO perpeiy 
dkulartoMN (Plate XXXL Jig. 18,); the atirai fon 
if the ellipsoid upon a particle placed at the pole A, 
is to the force uith tvkich a particle placed at D is at^ 
trueted in the direction DO, as AC to DO. 



(A'—-/' sin. il)‘ 

f-i 

= 1; whence 

f= —■ 


+ 


ATTRACTION. 

Dia^v ni’G pcrpenfliciilar to Al», and throuirh F «le- 
scribe an ellipsoid siinilar to the given ellipsoid, and si- 
milarly situated, and having tlu same centre.. Conceive 
an iiule/initclygrc'at number ot planes making indefinite- 
ly small angles with one. another, to be drawn through 
DCt, so as to divide the two ellipsoids into an inde- 
fimtely great number of thin solids or slices: Then, 
the sections of the ellipsoids made hy every one of the 
planes will be similar ainl eoncentrir ellipses, each of 
them having an axis perpendicular to I Hi (5.). When'- 
lore the attractions of the elements ot the ellip.soid 
FlllvL upon a particle at I', are respecuvcly equal to 
the attractions of the elements of th< ellipsoid AMltX, 
upon u particle at Din the direction DO (if).). Wlure. 
fore, the whole attraction of the ellipsoid KiiKL upon 
a particle at F, is equal to the attraction of the ellip- 
soid AMBN upon a particle at J), in the diiection DO. 

But the attruction.s of tin- ellipsoids AMBN, and 
FliKL upon particles at A and F, are to one anolhc'r 
as AC to CF (8 ). ^V^llT( tole, I In- altractioii of the 
ellipsiiid AMBN upon a particle at the. pole A, is to 
the torce with which it altraets a particle at D in the 
din'Clion IK), as AO to DO. 

The aitradwiis of cllijmiihi upon particles 
placed ill the snrfuee, wegfwg- them in directions •;/•/*- 
pendicular to miif of the principal sectionSt arc pro» 
potiional to the distances (if the particles from that 
section. 

Let AMBN be one of the principal sections of an 
ellipsoid, C the centre, AB and MN Ibe a.ves of tbe 
section, and I* a point in the surlacc of tbe solid ; the 
attraction of the c•llip^oid upon u particle at tbe pole 
A (Flute XXX 1. fig. If).), is to the force with which 
n panicle at F is .'ittractc’d in a direclron parallel to 
AB, as the seinia\is AC’ is to tin? distance of F from 
the piincipal section perpendicular to AC. 

Draw FD(i pi rpendicvilar to the section AMBN, 
and let it meet tlie surface again iti Q ; through 1) 
des( nbe an ellipsoid similar to AMBN, similarly si- 
tuated, and huvini;! the same centre; and through P 
draw a section SFllQ perpendicular to AB. As be- 
fore, divide (be solids into an indefinitely great number 
of thin slices by planes drawn through Ft^ : the sec- 
tions made by every one of those planes will be si- 
milar, and concentric < llipses having an axis of each 
perpendicular to FQ (5.). Wherefore, the attractions 
of the <di'ments of tli«’ ellipsoid AMBN, upon a parti- 
cle at F, in a direction perpendicular to the plam^ 

PRQS, are respectively equal to the attractions of the 
clenn nts of the ellipsoid FllKL, upon a particle at D, 
in u direction perpendicular to the same piano (If).). 

‘Wherefore, the attraction of the ellipsoid AMBN, up- 
on a particle at F, in a direction parallel to the axis 
AB, i.s equal t(* the attraction of the ellipsoid FllKL, 
upim a particle at D in the same direction. But the 
ellipsoids AMBN and FllKL being similar, their attrac- 
tions upon particles at A and F, are to one another 
as AC to CF (8.) ; and the attraction of the ellip- 
scid FllKL, upun u particle at the pole F, is to its at- 
li action upon a particle at D, in a direction parallel 
to AC, ns FC to C.N (‘iS ). Wherefore, (ex(eqnati)f 
the attraction of the ellipsind AMBN, upon a particle, 
at the pole A» is to the force with which it attracts a 
particle at P, in the direction AC, as AC to CN. 

This proposition will enable us to find the attrac* 
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lions of an ellipsoid on all points on the .surface, or AitiwJion. 
within the solid, when the attractions at the poles 
determined. 

‘10, To investigate the differential expressions of the 
attractions at the poles of tin ellipsoid, 

li(*t API) he an ellipsoid ; C the centre; AC, CF; • 
and FC, the semiaxes ; and FMli a section iinudi hy a 
plane thnmgh FC and any point, M in the surface: 
draw FM (fig. *20.) Vm iiidelinitidy near FM, and Min 
perpendicular U> 1^;//: also MU perpendicular to the 
plane ADB, MS perpendicular to FC, and HI I perpen- 
dicular to AD. Conceive the plane FCB to revolve 
aOout FC, s’o as to iJescribe an indefinitely small angle 
B(X) ; and let FM = f; the angle KFM, which FM 
makes with a perpendicular to the axis, = t) ; and the 
angle DCH = then by proceeding as in (23), it 
will be found that the attraction of the small pyramid 
described by the tiianglc MlVi, urging a particle at P 
to the ceiitic of the ellipsoid, is =: (/f M cos. t) sin. 

O.f ' 

Again, lot MR = .r, UK = j/, ClI = ; ; also let 
PC = A, AC = k\ (;K — A"; tneii xzz h — /sin. 

^ ~ ./ cos. 6 sin. p \ z ■=. f cos. 6 cos. p : and if 
we substitute these valuc.s in the equation of the el- 
lipsoid ( 1.), we shall get ^ 


p cos.^ ^ sin.' 


2 sin. 6 


y^cos. 


sin. , cos,'-'^ fl , cos.-Vcos.- s 

This is the value of / at the jiole of k ; and, by a 
like procedure, iLs value.s at Uie pole.s of A' and A" 
may be found, viz, 

J “/f '2 


/- 


A"- ■ 


SllU'll sill.- J CO.'.,'*' ll Cos.' 

F — + -~1F~ 

2 sin. 


sin.- i 

IF 


+ + 


Cos.-(l CoS.‘, 


A- ' A-'^' 

Suppose that h is the Iea.st of the semiaxes ; and 
A'-^ . , P 

let — , and A"- z= - ; then the values of / at 

m n 

Uie poles ol A’, h\ A", will be, respectively, 

2 A sin. 


/= 

/= 

/= 


bin.-i? + nt cos.'-^tl + n cos.-i) cos.*‘f 
2 // sill, t) X ni 


"if "F Cos. 
2 A" sm. I 


’ J sill. - 5 ? 4- Cln.-i) cos, 

X « 

N sin.''^ J -j- cos.-* il sin.- m cos.- <? cos. - p 

Now, lot A, A', A", denote Ihe atlraclioiis of the 
spheroid upon particles plai.ed at the poles ot A, A% A"^; 
tlicn, hy siibstituimg the values of /just lound in 
the foregoing dilVereiitial expression we g»*t 

pr 2dp cos 

A «« '^JJ ^ iJsin.-' p + n cos.- t’eos.^ o 

A Al 
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^ ... .i 

H 


‘'=^'xXCt 


^ |ni + l» — 'Ih + C— 

«sm.»(l + (os 2 flsin.-ip+»ic-.is.'‘(t.os. 4 » A'= 4 'rf./-j "j ? ~ 7 U 

.f iim-mlb being from |l = 0 and ? = » '' + J I- {» + ’ i 

D it r: — p zr 2 T, ^ w, rfr . 

31. To reilace the expremous of the polar allrac- A“=4»t J-, ^ ^ } 2- 1 .« + (I 


Attmrtion. 


f m V cos jtsin.-t) 

w siTi. -<? -I- c 7 )r'^Fsrn!’^+ ncos..‘''dci>s.*<p 
rf n X *ld0 ,d 6 ros, <t ^tn*^ 

A — /i + cos, 

c’^ till 
lo = I aind p 

31 . lom/JCCC'f”*' 
tions to the most simple mtegrnk. 

Let us conside r the general expr(‘»sion 
f-p //<p.rf<)cns . ^sin. 

yy"irns:'^F+F<'^« !>'■■•*»'+ y 

which includes nil the^ formulas found in ( 30 -) ^ 

„ = « 8 in. 5 tf + B. coi,Mi and j = a sin.-d + 7 cm. (, 
then the above expression will become 
rr rf 0 .rfitco 9 *<*s»n.^i) 

yy — 

« /A ” : then the preced- 

Suppose j, cos. M 

l|Jng expression will become, by substitution, 
j* j* du.d 6 cos. 6 sin. , 


Now let 

!rlL=i2r-Jl= X» ; and }=lzz!^ = V= : 
^ k* ’ » 

Also let the mass of the ellipsoid = M = 
Avkk' k" _ A*k‘ , A?*— AA. : where- 

—3 TTT-n 

fore, by substitution, we get 

^ 3 M r 

A=*.-^y v'ln- 


t 1 + J ’. I I + x'^ 1 


ssri: sur-ii'"-; - - *■ . 

,) and o, the integral becomes n , 

^ dd COB. 0 sin.^i) . the integrations extending from x — U to a: — i. 


the integrations extending from a? = 0 to a: — L 
These integrals cannot be expressed in finite terms, 
^hen X and >/. or the eccentricities of the ellipsoid 


^ ./ ./ fasin ^5COS. -o j - r / — * m-=.a. .».vt;.aiS caniioi ue t — 

’ -n 4 the integral which is to be When X and >/, or the eccentricities of the ellipsoid 
nnd, by putting ^ = sm. 0, the inlt^ , ^ integrals may easily be 

taken from 0=Otot) = ^ , or from « = 0 to x - 1, sufficient degree of exactness, by series— 

* They may likewise be uU expressed by means of this 

will become fluenlt viz. 

, xJdx ^ _ ,7^ 

/HT^) ,4. fr +(—/).•} r=/^p5:,5~,r+Trpr<'™”*““ 

^ ^ I r — 0 and its partial fluxions. Thus wc have, in 

If now we take «, | 3 , 7, 80 a» to make ^e ass™^ - 
esprobsion coincide tvilh the quantities A, A > , y 

speclively, wv shall get _ ^ ^ 

P xHx 

A=lai.J-^ 


wTshallgct v\- T" “ /-A- . • - 

r , f. ‘ . (-) +J, . (i^) 

J |m + (>— “)**}• Wherefore, makiiig.r = I, weget 




m . X •dx 


p vt * .4 I - 

,q.(m_l)T=| ^ + n)*“J 

‘ / j 1 4 -{n— • I »»+(«—»") 


A=: A;, 


3 M 


TfTT^o-o + '*’ 


, .. 3 M ‘ ( 1 L.\. 

A = t - ij • X ■ ' rfX / 


These expressions have the '"'"""''f 

. ■ • n .liffJren' factors in the denoraiiiator, ; but they 
may be raduced Ur others having the same factors, by 

putting j: = -y- 

k/ ^ 


A" = /;"• 


3M ± (1L\ 

k^ * X^ \ dX^ / 


■'?! Vk + ( 1 — 


ev 

,1 U) others having the same factors, ny -fg fi„d the forces ifith oilikh a homoneueous 

r-ni=33'"'‘’"‘”' ;E.rST£,,£t— 

^ prificipol sections* , • % 

, in the third ; wc thu* get ^ donote the semiaxes of an cllipsoio. 
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AitmHion. am! i>arallol to it, k\ A"), the 

(ii‘ri>niili(;nlar of a parlick* placed in the 

iSinTar'iv. or u'lMioi tin* stilid, fro;n (he principal sec- 
tions: then, from what is pmvod in ('29.), the attrac- 
tions we are seekiin’ will be found by mulliplytn^ the 


polar attrartions by - * . 


Wherefore the forces 


that urge the particle in the directions of and 

ri M 

f. are respectively, 0 X -'p~* 


I .1 . 

(v' (1 + >•")•( 1 ■+>"-') 


i X 


/.A fO./“^V f/}// 

iY~V 

x\ ux / 

M I / \ 

t 3 • x'- V, dxj' 


L 


a M 

it® 

T 


Which formidns serve both for points in the surface, 
and willnn the solid, for the reason Hlready (‘xplaiiied 
in (‘2.5.). 

;i:i. To find me attractions ff an ellipsoid upon a 
particle placed wifJioiit the surface* 

Let it, k\ k‘* he the seaiiaxis of the < llipsoid, and 
o, /<, c (resiactively parallel to /r, /c'. A"), tiu’ cooidi- 
nates of u particle witiiout the surian* Let A, AL A", 
so relnled tj> A, A', A", that A'* — A* r: A A* and 
/i"*,— A" ^ A"‘^« — A*"', delude the semjUMs of another 


ellipsoid, which contains the attracted point in its sur- 
face, and has its principal seclmns in the same planes 
as the given ellipsoid : then, liecuusc the uttracled 
point is in the surface, wc have (l,\ 

0* . A® 


/,a+/j-j + *"*=*' 


And, because A'^ 
A‘ = A"® ^ it® = 


- A® = A'® ^ A® = f®, and A"® — 
s'®, we gel 


a® A® . , 

A“'+ A'» + i‘ A-' + »'2~ ■ 


This equation now contains only one unknown quan- 
tity; and it is plain, that one value »f A, and only 
one, can be found from it. l or, when A = 0. the 
function on the left hand side is inlimtely gnat: And 
while li increases from 0 ad infimtiim* the bume func- 
tion decreases roiUinually horn hiung infinitely great, 
to bt* infinitely little. When A is found, then A' =r 
V^A® -L f®, and A" == -/A® -f- Because c, 6, c, 
are the coordinates of a point in the surface of the el- 
lipsoid, we may suppose « z: A sin. ?«, 0 r: A' cos m 
sin. n, c zz A" cos. m cos. 7i .* h t a' =: A sin. w, b' zz k* 

cos. m sin. n, c* = A" cos. in cos. n ; or a' sz X o, 
b'=~ X i, e' = ^ X ej ‘hen a', bf, c', will H« the 

coordinates of a point in the, surface of the given el- 
lipsoid, and consequently, it will be within the other 
solid. Let M' denote the mass of the cllijisoid of 


which A, A'. A" are the semiaxes ; also let r: Alirtr lion. 

A'® — A®; , „ A"®— A® A"®— A®; 

f— = — «n‘‘ '• ' = -1?- = 


then, r denoting the same llu«'nt as lu lore, (he altrac- 
titms of this ellipstiid upon the point within it, deter- 
mined by the coordinates o',//, c', in the directions of ■ . 
those coordinates, are (;P2.) respeelivels equal to 



Now, the altrjictions of the given ellipsoid upon the 
point without the suil'ace, determined by the coordi- 
iiuUs <7, A, c, will be lound (2b.) by multiplying the 

A' A" A A" 

preceding expressions respectively by 


kh' 

A rV ' 


L<‘t M be the mass of the given elli])soid; then 


M A A' A" , A' A" M h 

“kf=aw jn^= iiPT= 



and 


k_k[ M 

A A' '*■ 


M' 


c 



wherefore, the allruclions of the giv(u) ellipsoid upon the 
point without the surface, detei mined b)f «, A, c, in the 
directions ol thoit coordinates, arc respectively equal 


a M 

to /r X — X 



I’he prrerdiiig propositions contain a complete 
lluory ol honiogeneons elliptical spheroids. 'I'hey 
enable us to eompirte the attractive lorce with which 
a solid of this kind urges a paiTicle placed anywhere 
in the surface, or within the solid, or without it, it 
remains, indeed, to find the exact value ol the lunc- 
tion I" in its general lorm, to which we can do no more 
than approximate by series ; but this is an analy tical 
difficulty, which it is impossible to overcome ; because 
the nature of this funciion is such, that it cannpt be 
expressed in finite terms by the received notation of 
analysis. 
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Attrfirlion In thf prccrciiijfl; invpsligations, wc have followcfl the 
AtwofH? Macluurin fur points situat«'d in the surface 

^ of a spheroid, or within the solid. This method has 
^ always been justly admired ; but neither its inventor, 
nor, as far as we know, any other Geometer, has ap- 
plu'd It, <'xeepting lo spheroids of revoiutron ; and it 
is^j^ere, for the lirst time, extended to <*llipsoids. In 
rcgaid to points withoul the surface, we have eniplny- 
• fd the method first given by AJr Ivory, in the Phihso- 

phical Transaciions for 180t). 'I’he combination of 
these two methods has enabh'd us to derive the attrac- 
tions of an ellipsoid on a point placed anywhere, from 
tlic attractions at the poles, 'rhus, this extremely com- 
plicated problem has, by gef)melrical reasoning of no 
great difficult), been reduced to the iiiTesligation of 
llie f)olar attractions, which are the only cases that re- 
quire a direct computation. 


.II*. Of ihe atiractiom of spheroids eo'tnposed tf eU Atimctioii 
apt ical' shells ihut vary in their densities and figures ^^twood 
according to any laxv» 

When a spheroid is composed of concentric el- 
liptical shells of vaiiable density and figure, we may 
consider e\ery shell as the difl'erence of two homoge- 
neous spheroids of the same density with the shells, and 
having their surfaces coinciding w ith the surfaces of the 
shell. J’hg attractions of the spheroids bi ingC(jmpuU‘d 
by the preceding methods, their difference will In* equal 
lo the attractions of the shell ; and the integral ob- 
tjiined by summing the attractions of all the shells, 
will give the altraclions of the heterogeneous sphe- 
roid. This case, therefore, gives rise to no new diffi- 
culties, except what are purely mathematical, and de- 
pend upon the lawq according to which, the densities 
and figures ol the shells are supposed lo \ary, (c(..) 


ATTH ACTION OF MOUNTAINS. Sec 
Mountains, ATTiiACTros or, In ihe Pncyclupteditif 
and in this Snppleii ent. 

Al’WOOD (GiiOfKiE), an Author celebrated for 
the accuracy of his mathematical and mechanical in- 
vestigations, and considered as particularly happy in 
the clearness of his t‘X])lunations, an<l the elegance of 
his experimental illustrations, was born in the early 
jiart of the year 174(i. He was ediu'uted at West- 
minster school, where he was admitted in ITfffh »Six 
years afterwards he was elected (ff' to Trinity Col- 
lege, Cambridge. He tool-, his degree of Bach(‘lor 
of Arts in with the rani, of third xmfuglrr. Dr 

Farkinson, of Christ’s College, being senior of the 
year. This dI.stinction w'a.s amply sufKe,ient to give 
him a clain\ to further advancement in his own Col- 
lege, on the li.st of w'liieh he stood foremost of hi.s 
contemporaries ; and, in due time, he ebtuined a fel- 
lowship, and was afterwards one of the tutors of the 
Collegi*. He became Master of Arts in 1772; and, 
in 177(), was elected a Fellow of the Royal Society 
of London. 

The higher branches of the Matliematics had, at 
this period, been making some important advances at 
Cambridge, under the auspice.s of ])r Waring, and 
many of the younger niend>er.s of tin* llniver.sity be- 
came diligent labourers in this extensive field. Mr 
Atwood cliose, for his peculiar department, the illus- 
tration of nicelianiial and experimental jdiilosophy, 
by elementary inve<.iigati()ns and ocular demonstra- 
tion.s of tlieir fundamental truths. He delivered, for 
S4'vcral sucees.‘ji\e years, a couisc* of lectures in the 
( >hservatorv of Trinity CoUege. which wa-re very ge- 
nerally attendeiU and greatly ailmirecl. In the year 
l7S't, .some circumstances occurred wliicli inadc it 
d(*sirabh‘ for him to discontinue his residence at (’am- 
bridge ; and soon afterwards Mr Fill, who luid be- 
come acquainted with his merits by attending his lec- 
tures, be.stowed on him a patent office, wdiich re- 
(juireil but little of his altendance, in order to have 


a claim on the employment of hi.s mathematical abi- 
lities in a variety of financial calculations, to wliicli 
he continued to devote a consider portion of his 
time and attention throughout the remainder of his 
life. * 

The following, wc believe, is a correct list of Mr 
Atwood’s publications: 

1. A Description of Experiments In illustrate n 
Course of Lectures, Svo. About 177''>) er 177h* 

2. This work was reprinted with additions, under 
tile title of An Analysis of' a ('out sc of Lectures on 
the l^rineijdes if Act ii nil J Philosophy, 8vo. Cambr. 

17«L 

A General Theory for Ihe JMnisitrntion of the 
Angle snhtended hy hvo ohjecisj (tf which one /v ohserv’ 
ed hy Hays after two llcfleet inns from plane Satfaccs, 
and the. other hy flays coming directly in the Spccta- 
tods Eye. Fliil. Trans. 1781, p. 

4. A Ti cnti.se on ihe Jtecldinear Motion and Ho- 
fntion (f HodieSj with a Description of Original Ex- 
periments relalixe in (he Snhjcct, Svo. Cambr. l7St. 

5. Invest i^nl ions founded on the ’Theory of Motion^ 
for detennintno thr Times (f Vibration of IVaieh Ba- 
lances, I^Iiil. Trans. I7jt4, p. lift. 

6*. The Const part inn and Analysis of Geometrical 
Proportions., ueh rmining the po.dtioHS assumed by 
homogeneal bodies^ which float Jrectip and at ' p est j 
on a fluid's sinface ; also Determ ininp^ the Stability 
of Ships, and of other Eloatinn Bodies, Phil, Trans. 
i7Jl(i, p-41h 

7. A Disquisition on the Stability rf Ships, Phil. 
Trans. 1798» p* 201. 

8. A Hexdew of the Statutes and Ordinances (f As- 
size, which have been vstablLhed in England from the 
4/// year cf King John, lti02, to the Vt’lih of his jtre- 
sent Majesty, 4to, Lond. 1801. 

f). A Dissertation on the Construction and Pi'oper- 
ties of Arches. 4to, l.ond. 1801. 

JO. A Supplement to a Tract entitled a Treat kc on 
the ('onstruetion and ]*roperties of Arches, published 


* Sec Literary Memoirs of Living Authors, M vol. Svo, Lond. 17 pS; Morning Herald , l^th July 
1807j H'lchoh's Jdteramj At'ccdole^ of ihe Eighteenth (’eutury, Vol. VIII. Svo, Lond. 1814. 

> 
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iwoocT. f)i the year 1 801 ; and cnniainin^ Prapnsiihm for 7)r- 
tcrmimnp; ihc tceif^hU of the .sevcrid sccliotts xv'h 'n'h am- 
aiitnle an archy in/crrrd frow the Aim rwM- 

iaimng a Demomtraihn of the nnf^lrs of fhr .several 
sectiou.Sy when they are inferred from the nr/]<*///.v 
thereof To xvhich is added, n Desrription of oi'i»inal 
experiments to vert/}/ and iUnsirate the principles in 
this irea(isi\ IV ilk oc.casinnal reuuirks on the con- 
siruciion of an iron bridoe of one arch, proposed to be 
erected over the river Thames at London. Part II. 
By the author of the frst part. 4to, i.ond. I SO k 
lifired ii lth Nov'. 1 R0:J. ' 

1 1. A Treatise on Ojvfics is mcntioiu'd by Nic hols 
ns having boon parlly printed by liowyer in 177 b‘, 
but never completed. 

It may be very truly asserted, that scvt'ral of these 
works of Mr Atwood liavc! inatcTiallv eontributed to 
tfie progress oi‘ science, by nmltipiying the modes ofil- 
iustratioM, whicli ex]>erim<‘ntul exhibitions allbrd for 
the nssislanci; of the instructor; at the same time, 
they can seareoly be said to have* ('^te nded very con- 
sidc-rably tlie bcninds of Imman knowledge, nr to de- 
monstrate lliat tlieir jiutlior was posse^Ac cl of any e\- 
traoi'dinar}' talent or energy of miml in overcomirg 
great dilliculties, or in inventing nevv metli-aU oi' 
reasoning. 'I’lie Analysis of a Course of Lectvns 
has been little read: audit bears c'vident marks of 
liaving been composed beftwe Mr Atwood had i.e- 
qwired a habit of* accurate reasoning on l*li)sieal sub- 
jc'cts. In tlie first page, for ex:miple. the forces of 
cohesion and gravitation are completely contbimdcal ; 
and in the third we (ind the idea of jierfeet spheres 
louebing each olhur in a greater or less immber of 
points, notwitlbvtauding the ajipearance of precision 
vrliieb the iiutlior attempts to maintain in his Inii- 
guagi'. 

The object of the paper on Ite/lecfion is, to il- 
luBlrale and improve the construction of ll.iilley's 
qnadr.irit ; and Mr Atwood proposes, for some par- 
ticular purposes in practical Asirnnomy, two new ar- 
rangements of the spccnlums, by whicli the i>ys arc 
caused to move in different planes, and which he 
l Oiisidns as iiffording greater accuraev lor the niea- 
fiuriinont of small angles than the common rorni of 
the instrument, althoogli not of general utility, nor 
very easily adjusted for observation. 

The trc.‘ati.se on lieclilinrar motion aud rotat.on 
exhibits a good compendium oi'tlu: elemental y dcK- 
trines of mathematical Mechanics ; bur it shows a 
great deliciency in the knowledge of the higher re- 
finements wbieb bad been introduced into that 
science by Daniel Jiernoulli, mid Euler, and La- 
grange. 'file properties of simply accelerated iiiul 
retaided motion arc first discussed, and the pheno- 
mena ol' penetration exiieriinentally examined; the 
laws of varying forces are then investigated, and 
the ]iropci ties of the pendulum demonstrated ; ^hc 
vibrations of an elastic chord arc calculated, “ con- 
sitlc?ring the wliole mass to be concentrated in the 
middle point,” an approximation ; and then, in- 
stead of imitating and simplifying the elegant but 
complicated demonstrations of the continental ma- 
lliematicians, the author most erroneously repeats, 
in tin* words ol‘ Dr Smith, the exploded doctrine, 
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that “ the string, during any instant of its vibration, Atwoo^ 
will coincide with the harmonic curve.*’ 'J’he sub- 
ject of a resistance, varying as the square of the ve- 
locity, i.s next examined ; and some useful experi- 
ments on the descent tif bodies in water are stated 
in confirmation of the tlu ory. On this occasion, the . 
autiior ohstTves, with regard to the formation of the 
diderent strata of the earth, that bodies disposed to 
break into large masses, though specifically light- * 

er, may easily have dcscendetl more raj'iilly through 
a fluid, than denser hut more brittle bodi.s, so that 
the natural order of densities may thus have become 
inverted. He next examines the theory el' rotation, 
and relates some very interesting experiments on 
rectilinear and rotatory motions ; and lie .‘>hows that 
EnuTson and Desagullers w'ere totally m'sluken in 
assenting ‘‘ that the momentum jiroduced is always 
equal to the inomentuni wlneli produces if.” Tlie 
la t >eclioi! of the work, which is devoted to tlie 
subject of free rotat ion, is the most elaborate of tin 
wlioli*; but it exhibits no material extension of the 
earlier investigations of the IWrnoullis and Prolessor 
\’i»ice; nor doi's it contain the important jirojiosi- 
tion of Segner. relating to the existiaice of tliree 
}i' es of pennancHt rotation, at right angles to t'lich 
other, ill every body, however irregular. 

Notwithstanding tliese partial ohjeetions, tlic work 
may still, in many respects, he considered as classi- 
cal. 'fhe paper on J Vat eh -balances is principally 
intended to sliow llic advantages which may be oh- 
taiueil, in Mr ]SIudg<'*s eoii.sLruction, from the eflec! 
of subsidiary springs in rendering tlie vihr.itioie. i.so- 
ehronons, their uc.lions being limited to eeitiiio por- 
tions of the arc of motion. If the author lias lierc 
again omitted to follow tlic C'oritliienlal M.irlieniuti- 
Clans ill some of their lelinements of caleiilation, it 
must be confessed tliiit his view of tlie subject has. 
in this inslanco. mil onl\ the advantage' of. -^Implieity, 
hut also that of a nearer a})}>io:ieh to tin* true }»rai> 
tical slate of the question, than is to he lound in the 
more complicated determinations which had been 
tlie result of the labours of some of his predecessors. 

But, w'halevcr may he the merits, of these investiga- 
tions, they appear to be liir exceeded in importauec 
by tlie papers on S/i/jis, the first of which <»htaiiied 
for its author the linnoiU'ofaC’opleiini Medal. Its prin- 
cipal oliject is to show' how much the stuhilit) of a 
ship will commonly vary, wlieu her situation, v\ith re- 
.speet to the lionVon, is materially altered; and hov 
far the nssiimplions of theoretical writers, re.qiecting 
many others of the forces concerned in Naval Ar- 
chitecture, will generally dilfer from tlie true state 
of these forces w hen they actually occur in Seaman- 
ship. In the second part of the investigation, Fonie 
errors of Bouguer and of Clairbois are pointed out, 
and the theoretical principles of stability an- exem- 
plified by a detailed calculatioo, ;ula[)ted to the lorm 
and dimensions of a particular vi'sscl, built lor the 
service of the East India Company. 

Tlie latter years of our author’s life do not apppar 
to have btxai productive of any matt rial advantage 
to Science. His application \v liis accustomed pur- 
suits w'a.s unremitting; hut his heallh whs gradually 
declining. He had no amusement, except such as was 
afforded by the continued exei cise of his ujind, with 
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Aiwood. a clianpfc of the object only ; the laborious ^me of 
chess occupying, uiuler the naine of a recreation, the 
hours which lie could spare from nunc j.roductive 
exertions. He became paralytic some time helbro 
his death ; and thou'^li he partially recovered liis 
health, he did uot live to complete his (liid year. 

His researches concerning the history of' the Assize 

Bread must have rt tjuired the employment of coii> 
aidcrable diligence, and some judgment, m the dis- 
covery and selection of nuiterials ; although certainly 
the fiuhject was not chosen for the purptwe of attbrd- 
ing a display of talent. His opinion respt'ctiiig the 
o^ioration of the assize, as favourable to the conimu- 
nify, may by some be thought to bo justified by the 
want of success wliicli has hitlierto attended the 
experiment on its suspension : but the advocates 
of that measure would certainly not admit the 
trial of a year to be sufticieut for appreciating its 
utility. 

The title-pages of the works on Arches explain the 
occasion on which they w ere brought forwards, and 
at tiie same time exiiibit a specimen of the w'unt of 
order and precision which seems to have begun to 
prevail in the author s faculties: and the works them 
selves betray a neglect of the fundamental jirinciples 
of Mechanics, which is inconceivable in a person who 
had once reasoned with considerable accuracy on 
mathenuitical subjects. An anonymous Critic, who 
is supposed to have been the Iatt‘ Professor Kobi- 
son [British (Uilici Vol, XXI. Jan. 1801 ), very de- 
cidedly, and, at the same time, very rcs]u.ctfully as- 
serted Mr Atwood’s error in maintaining, that th(*re 
was no manner of neccKsity for the condition, that 
the general curve of equilibriuni of an arch should 
pass through some part pf every one of the joints by 
wdiich it is divided : anti in fact we may very easily 
be convinced of th<! irutli of tins principle, if we 
reflect that the curvti of equilibrium is the true re- 
presentative ol* the direction of all tlie forces acting 
upon each of the blocks ; and that if the whole pres- 
sure be anywhere directed to a point situated be- 
yond the limit of the joint, there can be nothing 
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wfiatever to prevent the rotation of the block on the Atwood, 
end of the joint as a centre, until some new position 
of the block shall liave altered the direction of the 
forces, or until the whole fabric be destroyed. The 
Critic has also very truly remarked, that the effects 
of ft iction have never been sufliciently considered in 
such arrangements : but a later Author has removed 
a coiisideiable part of this difficulty in an anony- 
mous ])uhlicution, by showing, that no other condi- 
tion is required for determining lliese effects, tliun 
that every joint sliould be perpendicular to the direc- 
tion of the curve of equilibrium, either accurately, 
or w'itfiin the limit of a certain angle, which is cor 
slant for every substance of the same kind, and w liicji 
he has termed the angle of repose. 

In the appointment whidi enabled Mr Atwood t(' 
devote u considerable [>art of his life to scientific re- 
scarcfies, he appears to have liad no successor. It 
w'as held, and perhaps wisely, that such sinecures 
have regularly become, in process of time, mere in- 
struments of party interest, instead of being bestow- 
ed as encouragements to nieril ; and it seems to hi* 
the invariable maxim of the Uritisli Ciovermnent, that 
talents deserve no proteeiion, unless they are imme- 
diately employed in tlie service of the Church or of 
the State ; that ornamental accomplishments repay 
their possessor by the splendour w hicli they confer on 
his personal exhttMice, but that, in a cunimcrciul 
country, the actual utility of mental as well as oi' cor- 
poral powers, must be measured by their effects ; and 
that these elfects must be of a negociable kind, in or- 
der to have a claim to rew'ard. Other Nations, and 
other Sovi rcigns, have often thought and acted difier- 
enlly ; and they have, perhaps, obtained a forced 
growtli of Science or of Literature, which has contri- 
buted, in some degree, to tlie embellishment of* their 
age ; but where the native forest tree acquires so of- 
ten a form at once beautiful and magnificent, though 
exposed to all the storms of the seasons, there is lit- 
tle reason to lament the want of the shelter of the 
Plantation, or of the artificial warmth of the Conser- 
vatory. (fo-) 



Annuities. Ak an addition m the article 
Annitities, we beg to insert hcnj an expeditious me- 
thod of calculating the values of annuities on single or 
joint lives, from a»iy tables or bills of mortality, with 
sufficient accuracy for all practical purposcjs. 

^Wo must begin by determining the mean comple- 
ment of life, according to the average number of 
deathsS daring a certain jieriod, which must vary ac- 
cording to the nature of the proposed calculation ; 
being sliortcr as the rate of interest is higher ; and 
as thi' number of lives concerned is greater ; but not 
requiring to be very accurately definc'd. If the rate 
of interest be r, we must find the time in which tim 


nurab(‘r of deaths is expressed by the fraction 

of the whole number of survivors at the given ngt*, 
for u single life : for two lives, the fraction must 


'i 

be — , and for Uiree, ; and, in each of these 

r-f- 5 r-f- / 

cases, the time determined from the age of the old- 
est life muht be employed for finding the complements 
of botli the otliers. 

Having thus calculated tlic complements for each 
of the ages, we may, in most instances, save ourselves 
the trouble of further coniputatLon, by employing 
tables of the value of annuities on one and two Uvea, 
according to Demoivre’s hypothesis. For this pur- 
we have only to subtract the complement from 
8h’, and we ohtsiin an ecpiivalent life on this hypothe- 
sis. If we take, for example, the age of 20, the num- 
ber of survivors in tlie Nortliumptou tables i;* 
ami, for a single life, at and at (i per cent, we must 

find the lime at which they are reduced ^ and ~ 


respeetively ; that is, to about and ; now 
at and the numbers are 2 j‘>0 and 1-04 ; and 


5 1 .‘12 X .'H- , .'J 1 '12 X 2:; _ f. ^ 

51.S2— 2,0.S() ^ 

whence the equivalent ages in Uenioivre’s tables 
are 18*<).'land l7-7, giving 1«*U2 and 12-4*1, for the 
value of the annuity; while Dr F*=ce*s table, deduced 
from tile actual decrements at all ages, gives 1 8-G4 


and 12-40. 

The utility of this mode of calculation will be still 
further illustrated by a comparison of the very dif- 
ferent values of lives, as indicated by different tables. 
Taking, for example, the age of SO, and the interest 
at .5 per cent, we may find the value of the annuity, 
by this approximation, in dilFcrent situations, for 
whiiih correct tables have been published by Dr 
Price, and may thence infer how much nearer it ap- 
proaches to the truth than the generality of the re- 
sults approach to each other ; 


London, 1^30 Compl. 41- “>2 Value 1 1 -22 Dr P. 1 1'G 

Northampton 

57-00 

13-09 

1S*07 

Svvcxlcn, males 

67*9.3 

J4-Ot 

13-89 

l)(*parcieux 


1428 

14-72 

Sweden, females 

/75-GO 

11-5S 

14-27 


According to tlie bills of mortality ol’ London for 
1815, out of 9472 survivors at 30, 5.'»73 lived to .'>0, 

.7 

and this is near enough to for our purpose : hence 

the complement is 48-.5S, and the value of an atimii- 
ty at 5 per cent. 12*1(J years’ purchase. Where the 
age is much greater, the approximation is somewhat 
less accijr.-itf}, though not (ihcn materially erroneous ; 
thus, at 70. the values, according to the Northampton 
tables, at 3 and G per cent, are G-23 and in- 
stead of G.7'1 and 5.72 respectively. 

In the values of joint lives, there is more differ- 
ence, according to the different tables cnn)lovcd, 
..than in those of single lives : thus, at .S<),^he value of 
an annuity , at 4 per cent, on a single life, difiers at 
Northumpion, and in Sweden, in the proportion of 
14*78 to 1G*()0, or of 12 to but, for two joint 
lives at .‘>0, in tliat of 11 *.31 to 12*9G, or of 7 to 8; 
and for three lives, the disproportion would be still 
greater. 

In the ab.scncc' of Demoivre’s tables, or for cases 
to which they tlo not extend, it bectmies ni'cessary 
to calculate the value ol* the annuity for each parti- 
cular instance. Calling tlicn the complement, as al- 
ready determined, a, tlie number of survivors after x 
ynjars will be represented by a — .r, and the pr(‘sent 
value of any sum to he paid to each of them by 
— .re^, V bt‘ing tlie present value of a unit pay- 
able at the end of a year ; and if we suppose su<!h 
payments to be made continually, their whole pre- 
sent value may be found by multiplying this expres- 
sion by the duxion of .r, and finding the fluent, which 

will be— (n — x — p)^ p being =: — --^.oi 

the reciprocal of the hyperbolical logarithm ol’ the 
amount of a unit afler a year. Wlicn .) vanishes, 
this fluent becomes — p (« — p), and when .r = 0 , 
the diftcrence, divided by gives ilie present 

value of the annuity, p — ; from which, 

wlien the annuity is supposed to become due and 
to be paid periodically, we must subtract lu all qascs 
half a payment ; that is, I for yearly piiyments, .and 
J for quarterly ; and if, at the same time, we choose 
to assume that money is capable of being inqvroved 
by laying out the interest more frequently than onc« 





a year at the given rate, we must alter the value of 
V accordingly. 

« For two joint lives, the complement of the cider, 


3 

determined from the fraction — being o, and 
r -f- j 

that of the younger, deduced from the d<ja4‘Ain an 
equal number of years, by we have for the^ient of tHW 
biimtions of the survivors, ai'ter x ycaiV, 

(A— ond the fluent will be— ( aA— (o + A) 
(x +p) ^ + Upx -f 2/)-), which, corrected and 

divided by nb, gives the valif ^^ofthe annuity y> — ^ 


(rt -p i 2;;) — (rt — 6 -f. ^p ) ; and this, with 

the deduction of half a payment, agrees with the tables 
calculated on Demoivre’s hyjwthosis, taking the 
same com'plements of life. 

But for three lives we have no such tables, and this 
metlmd of calculation becomes therefore of still 
greater importance. Employing here the fraction 

o '* 

— — for the oldest life, we must determine the com- 
r+7 

plement a for this lift;, and those of the two younger, 
b and Cy from an equal period. The combinaiiona 
will then be (a— x) (6 — jc ) (c — je)zzabc — (rt6 -f 

X 4- {a ^b^c) a* — x^y which we may call c /— cj -f 


yi‘9 — jpJ ; hcncc the fluent is 


found — ^<3?— 


;') + <»/ J + Op^)) 


this, when m vanishes,. becomes — (d^-^p -f /* 

Qp^)y and calling this the corrected fluent will 

give the value of the annuity^ — (g — ea + 

+ Thus, if the ages 

are 10, 20, and 30, and the rate of interest percent, 
we find, in the Northampton tables, the survivors at 30 
4385, of which are 31^.9; and at 4(), the sur- 
vivors are 3170 ; whence a = 57*7» and b and c found 
also from periods of 16' years after ihc respecthre 
ages, are (i8*5 and 917* CalcuJaiii\g with these 
numbers, we find the value of the annuity 10\954 — ‘5 
= 10*454. Dr Price 8 short table gives it 10*438; 
and Simpson's approximation from the tables of two 
joint Jives 10‘56S, which is less accurate in this in- 
stance, even supposing such tables to Jiavc been ])rc- 
viously calculated. 

It would, indeed, be easy to form, by this mode of 
computation, a table of the corrections required at 
difterent ages for Simpson’s approximation, since 
these corrections must be very nearly the same, 
whether Denioivre*s hypothesis, or the actual decre- 
ments of lives be employed, both for the two joint 
lives, and ior the cH>rrect determination of the three. 
But the value thus found wpiild still be less accurate, 
with respect to any other place, or perhaps even any 
other time, than the immediate result of tiie mode 
of calculation liere explained. 

It may, perhaps, save some trouble to subjoin 
a table of the values of^) and their logarithms. 

3 per cent p = 33*83 J log. p = 1*5293132 

4 25*497 1*4064846 

5 20*497 l*3lK)f)H0 

6 17' 162 1*2345630 

(kt.) 
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